AHHOTanus K padoyeid nporpamme no ¢pusuke 10 kaacc - 11x.

PabGouast mporpamma mo ¢usuke mis 10-11km. cocTtaBieHa B COOTBETCTBUU C
dbenepaibHBIM KOMITIOHEHTOM TOCYJAapCTBEHHOTO CTaHAapTa cpemHero (MOJIHOTO) OOIIero
oOpazoBanus 2004r. ba3zoBblil ypoBEHb.

VYueOHuku:

o ' JA.Msaxume, b.b. byxosues, H.H.Corckuii «Kinaccuueckuii kypc. Dusmka
10xnacc» PexomennoBano MunucrepcTBoM 00pazoBanus u Hayku Poccuiickoit @enepammu. M.
«ITpocsemenue», 2012r.

o [' A Msaxumes, b.b. byxosues, B.M.Uapyrun «Knaccuueckuii kypc. Pusuka
11x1.» PekomengoBano MuHucTepcTBOM 0OpazoBaHus U Hayku Poccuiickoit @enepanuu. M.:
«ITpocsemienue», 2010r

du3nka Kak Hayka o HauOosiee OOMIMX 3aKOHAX MPUPOABI, BHICTyMHasi B KauyeCTBE

y4eOHOTO TIpeIMeTa B IIKOJE, BHOCHT CYIIECTBCHHBIM BKJIaJ B CHUCTEMYy 3HaHUU 00
okpyxatomeM mupe. OHa pacKpbIBacT POJIh HAYKHA B YKOHOMHUYECKOM U KYJIbTYPHOM Pa3BUTHH
o011ecTBa, CiocOOCTBYET (POPMUPOBAHUIO COBPEMEHHOI'0 HAYYHOT'O MUPOBO33PEHUSI.

Kypc ¢uzuku 10-11 knaccoB umen auddepeniupoBanubiii xapakrep. OaHako,
HEKOTOPOro MOMEHTa BpeMeHU Kypc ¢pu3uku B 10-11 kmaccax npruoOpesn HOBOEe 3HaUEHUE.

CornacHo (QenepanbHOMy 0Oa3MCHOMY Y4Ye€OHOMY IUIaHy [Jisi 0Opa3oBaTEIbHBIX
yupexaenuit Poccuiickont @enepannn Ha nuzyyenne reometpuu B 10 u 11 kmaccax orsogures 68
4acoB M3 pacuera 2 yaca B HEJEINIO.

Henan nzyyenus Gpuanku:

® yCBOEHHE 3HAHUI O (PyHIAMEHTAIbHBIX (PUBMYECKUX 3aKOHAX M MPUHIIUMAX,
JeKAIUX B OCHOBE COBPEMEHHOU (PM3MUECKON KapTHHBI MUPA; HanOO0JIee BaKHBIX OTKPHITHI B
oOnacTu (PU3MKH, OKA3aBIIMX OIPEACIAIONICe BIUSHUE HA PA3BUTHE TEXHUKU U TEXHOJOTHUHU;
METOJIaX HAy4YHOTO TTO3HAHUS TPUPO/IBI;

® OBJIaJIeHHE YMEHHUSIMH TIPOBOJUTH HAONIOACHUS, IUIAHUPOBATH WM BBIMOJIHATH
AKCIIEPUMEHTHI, BBIJIBUTATh TUIIOTE3bl U CTOUTHh MOJCIIH, TPUMEHATH MOJTYYEHHbIC 3HAHUS T10
buzuke I OOBSICHEHHS Pa3HOOOPa3HbIX (PU3NUECKUX SBJICHUH U CBOWCTB BEILECTB;
MPAKTUYECKOT0 UCIOJIb30BaHUS (PU3NUECKUX 3HAHUH; OLIEHUBATh TOCTOBEPHOCTh €CTECTBEHHO-
Hay4YHOU MH(pOpMaLUK;

e pa3BUTHE TIO3HABATEIbHBIX WHTEPECOB, HWHTEIJIEKTYaJbHBIX M TBOPYECKHUX
CITIOCOOHOCTEM B mpoliecce MpUOOpPeTeHHs 3HAaHWK M YMEHUH 10 (U3UKE C HCIOJIb30BAHHEM
Pa3TUYHBIX UCTOYHUKOB HH(POPMAIIUH U COBPEMEHHBIX HH()OPMAITMOHHBIX TEXHOJIOTHIA;

e BOCNHMTAHHE YOCKIEHHOCTH U BO3MOXKHOCTH TO3HAHHUS 3aKOHOB TMPHUPOJIBI,
WCIIOJB30BaHUS JOCTHXKEHUNM (u3uku Ha Ojlaro pa3BUTHUS UYETOBEUECKOW IMBUIM3AIUU; B
HEOOXOJIMMOCTH COTPYIHUYECTBA B IIPOIIECCE COBMECTHOTO BBIMIOJHEHUS 33124, YBAXKUTEILHOTO
OTHOIIICHUS K MHEHHUIO OMNIMOHEHTa MpPH OOCYXIECHWU MPOOJIEeM €CTECTBEHHO — HAy4YHOIO
COJICp’KaHMs; TOTOBHOCTU K MOpPAJIbHO — OJTHUYECKOM OIICHKH WCIOJIb30BaHUSA HAYYHBIX
JIOCTUKEHUI; YyBCTBA OTBETCTBEHHOCTH 32 3aIIUTYy OKPYXKAIOIIEH Cpebl;

* HCIOJIb30BaHUE MPUOOPETEHHBIX 3HAHUNA U YMEHMU IS PELIEHUS TPAKTUUYECKUX
3aJa4  IIOBCEJHEBHOM JKU3HHM, oOOecrieueHHe OCE30IIaCHOCTH COOCTBEHHOM  JKU3HH,
PAlMOHAIIBHOTO MPUPOAONOIb30BAHUS U OXPaHbl OKPYKAIOIIEH CPEIbI.
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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no ¢u3uke 0a30BOro ypoBHS Ha YPOBHE CpeJHEro oOIero oopa3oBaHUs
pa3paboTaHa HAa OCHOBE IMOJOKEHWU W TpPeOOBaHW K pe3yibTaTaM OCBOECHHS OCHOBHOM
oOpa3zoBaTenbHOM Mporpammel, mpeacTtaBieHHbix B @DPI'OC COO, a Takke ¢ Y4€TOM
denepanbHOl paboueil mporpaMmbl BOCIIMTAHUS W KOHLEMIMU TMPENoJaBaHus Y4eOHOTO
npeamera «®Puszuka» B oOpaszoBaTelbHBIX opraHusamnusx Poccuiickoit  ®deneparuu,
peanu3yroIMX OCHOBHBIE 00pa30BaTEIbHbIE TPOTPAMMBI.

Copepxanne mporpamMmbl 1Mo (uU3MKe HampaBieHO Ha (OPMHUPOBAHHE €CTECTBEHHO-
HAy4YHOW KapTHHBI Mupa obyuarommxcst 10—11 kmaccoB nmpu oO0yueHnn ux Gusnke Ha 6a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-/IESITEIBHOCTHOTO noaxoza. [Iporpamma o gpusuke cooTBETCTBYET
tpeboBanusiM OI'OC COO k miaHUPYEeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3ynbTaTaM OOYyYEeHUs, a TaKXKEe YUYUTHIBAET HEOOXOJAMMOCTb peaju3allli MEXIPEIMETHBIX
CBA3€H (PU3MKH C €CTECTBEHHO-HAyYHbIMU YYEOHBIMU NpeaMeTraMu. B Hell omnpenenstorcs
OCHOBHBIE LIE€JM U3y4eHUs (PU3MKUA HA YPOBHE CPEIHEro 00IIero ooOpa3oBaHus, MJIaHUPYEMbIE
pe3ysbTaThl OCBOEHHUSI Kypca (U3MKH: JUYHOCTHBIEC, METaIllpeIMETHBIE, IpeIMETHbIe (Ha
0a30BOM YpPOBHE).

[Iporpamma 1o pu3MKe BKIIIOYAET:

e IUIAHUPYEMBbIE PE3yJbTaThl OCBOEHUS Kypca (U3MKHA Ha 0a30BOM YpOBHE, B TOM UYHCIIE

MpPEAMETHBIE PE3YJIBTATHI IO T01aM 00YUYEHUS;

e cozepkaHue yuyeOHoro mpenmMera «Puznka» 1mo rojgaM o0yueHusl.

®du3uka Kak Hayka o HanOoJiee oOIIMX 3aKOHAaX MPUPOIbI, BBICTYIAsl B KAU€CTBE y4eOHOTO
MpeJMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY 3HAHHUI 00 OKpYKAIOIIEM MHpE.
[IkoabHBIA Kypc (GU3MKA — CHUCTEMOOOpA3YIOIIMWA [JIi €CTECTBEHHO-HAYYHbBIX YYEOHBIX
IIPEIMETOB, OCKOJIBKY (PU3NUECKHE 3aKOHBI JI€KAT B OCHOBE IIPOLIECCOB U SBJICHUH, U3Y4aeMbIX
XuMueH, ouonorueit, pusudeckoil reorpadueli u actpoHomueit. Mcrnonp3oBaHue M aKTUBHOE
npUMEHEeHHe (U3NYECKUX 3HAHUW OINpeAeNseT XapakTep M pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTH B c(depe BSHEepPreTHKH, TPAHCIOPTa, OCBOECHHUS KOCMOCA, IOJIYYEHHUS HOBBIX
MaTepHuasoB C 3a/IaHHBIMU CBOMCTBaMHU U Apyrux. M3ydenue Gpu3nkyu BHOCUT OCHOBHOM BKJIaJ B
(hopMHUpPOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa 00yJaronuxcs, B GOpMUPOBAHUE YMEHUN
MPUMEHSTh HAYYHBIA METO/I O3HAHUSI TIPY BHITIOJIHEHUH UMH YY€OHBIX HCCIICIOBAHUM.

B ocHOBY kypca ¢u3uku A ypoBHsI CpeAHEro o01iero oopa3oBaHus MOJIOKEH Pl UIIEH,
KOTOPbIE MOKHO pacCMAaTPUBATh KaK MPUHIHUIIBI €T0 MOCTPOCHHS.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEW KypC SIBISIETCS JIOTUYECKU 3aBEPUIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3lesioB (PU3MKHU, BKIIOYAET KaK BOIPOCH! KJIACCUUECKOH, TaKk U
COBpPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEH MaTepuan Kypca PU3UKU 0ObEAUHEH BOKPYT
¢usnueckux Teopuil. BeagymmuMm B Kypce sBisgercss (OpPMHUPOBAHHME TNPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE U IOJIE.

Hoesn eymanumapusayuu. E€ peannzanus npeanojiaraeT MCHoJb30BaHuE TYMaHUTapHOTO
nmoTeHIaNa (PU3NYECKON HAyKH, OCMBICTICHUE CBS3HM Pa3BUTHA (DU3UKH C pa3BUTHEM OOIIECTBA,
a TaK»Xe C MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMU U KOJIOTMUYECKUMU IpOoOIeMamu.



Hoes npuxnaonoii nanpagnennocmu. Kypc Gu3nku rnpeamnonaraeT 3HakOMCTBO C ITUPOKUM
KPYrOM TEXHHUYECKHX M TEXHOJOTUUYECKUX MPUII0KEHUN U3yUYEHHBIX TEOPH U 3aKOHOB.

Hoes skonocuzayuu peannsyercs MOCPEICTBOM BBEIEHHUS DJIEMEHTOB COJEpKAHMS,
MOCBSIIIEHHBIX HKOJIOTMYECKUM MpoOjeMaM COBPEMEHHOCTH, KOTOpPHIE CBA3aHBI C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TaKkKe 00CYX IACHUS MPoOIeM pallMOHAIBHOTO PUPOAOIIOIH30BAHNUS
Y DKOJIOTUYECKOM O€30MacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMHU Kypca (DU3MKM Ha ypOBHE CpPEIHEro OOIIero oOpa3oBaHUs
ABJISIOTCS u3nueckue Teopur (hopMHpOBaHUE MPENCTABICHUNH O CTPYKTYpe MOCTPOCHUS
¢busznueckoil Teopuu, poiau (yHAAMEHTAIbHBIX 3aKOHOB M MPUHIIUIIOB B COBPEMEHHBIX
MPEJICTABICHUSX O MPHUPOJE, TPAHHIIAX MPUMEHUMOCTH TEOPUM, ISl OMMCAHUs €CTECTBEHHO-
HAYYHBIX SIBJICHUI U TIPOIIECCOB).

CucTeMHO-eSTEIbHOCTHBIN MOAX0 B Kypce (DM3UKH pPeaTu3yeTcsl MPEkKIe BCEro 3a CUET
OpraHu3aliy IKCIIEPUMEHTAIBHOM AeATENbHOCTH O0ydaromuxcs. [ 6a30Boro ypoBHs Kypca
(U3UKH — 3TO KCIIOJIb30BAHUE CUCTEMbl (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX 3KCIEPUMEHTOB U
7a00paTopHBIX paboT, KOTOpble B mHporpamMme 1o (usnke OOBEIUHEHBI B OOUIUN CIUCOK
YUYEHUYECKUX MPAKTUIECKUX paboT. Brimenenne B yka3aHHOM MepedyHe JabopaTopHbBIX pabor,
IPOBOAMMBIX Ui KOHTPOJII M OLEHKH, OCYUIECTBIISIETCS yYaCTHUKaMU OOpPa30BaTEIbHOTO
npoLecca UCX0/Asl U3 0COOEHHOCTEH MIIaHUPOBAaHUS U OCHaIlleHUsl kaOuHeTa ¢puzuku. [Ipu sTom
o0OecnieunBaeTcs OBJAJACHUE OOYYaIOUIMMHCS YMEHMSIMH IPOBOJAUTH KOCBEHHbBIE HW3MEpPEHUS,
WCCJICIOBaHMs 3aBUCUMOCTEH (U3NYECKUX BEIUYMH W TIOCTAHOBKY OIIBITOB IO IPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHKE yJENseTCsl PEIICHUI0 PacU€THBIX M KaueCTBEHHBIX 3ajad. [lpu sTom
JUI pacu€THBIX 3a7a4 IPUOPUTETOM SIBIIIOTCS 3a/1a4U C IBHO 3aJJaHHOU (PU3MUYECKON MOJEIbIO,
MO3BOJIAIOIINE TPUMEHSITh H3y4EHHBIC 3aKOHBI M 3AKOHOMEPHOCTH KaK U3 OJHOTO pasjena Kypca,
TaK M WHTETPUPYs 3HAHWS W3 Pa3HBIX pas3neioB. [ KaueCTBEHHBIX 3a/lad MPUOPUTETOM
ABIISIOTCS 33/JlaHUA Ha OOBACHEHWE NPOTEKaHUs (U3MUECKUX SBICHUM M TMPOIECCOB B
OKpYXalolel Xu3HU, TpeOyromue BbIOOpa (U3MUECKOW MOJAENU ISl CUTYyallud TPaKTUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuum ¢ TpedoBanusamu DPI'OC COO k MaTepHATbHO-TEXHUYECKOMY
oOecrieyeHn0 yyeOHOro mnpouecca 0a30Bbld ypOBeHb Kypca (M3MKH HAa YPOBHE CPEIHErO
oOuiero oOpa3oBaHMsl JODKEH M3y4yaThCsl B YCIOBHSX NMPEAMETHOTO KaOuHeTa (DU3MKU WIH B
YCIIOBUSIX MHTETPUPOBAHHOTO KaOMHETA MPEAMETOB €CTECTBEHHO-HAYyYHOTr0 1IMKIIa. B kaOunere
GU3MKA JOHKHO OBITh HEoOXoAuMoe JabopaTopHOE OOOpYAOBAHHME ISl BBIMOJTHEHUS
YKa3aHHBIX B TIporpamMMme Mo GU3HNKe YICHHYECKHX MPAKTUIECKUX paboT U JEMOHCTPAIIMOHHOE
obopymoBaHue.

JleMOHCTpallMOHHOE 00OpynoBaHUE (opMHpPYEeTCs B COOTBETCTBHM C MPUHIUIIOM
MUHUMAaJIbHON TOCTATOYHOCTH U OOECIEUYHUBAET NOCTAHOBKY MEPEUUCICHHBIX B MPOrpaMMe Mo
bu3MKe KIIOYEBBIX JIEMOHCTpAIMKA [JISl WCCIIECNOBAaHMS W3y4aeMbIX SIBJICHUHA W TPOIIECCOB,
IMIUPUYECKUX U (PYHIAMEHTATBHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHHH.

JIaGopaTropHoe o0OpyaOoBaHWE AJsl YUEHHYECKHX MPAKTUYECKUX paboT GopMupyercs B
BUJIE TEMAaTHUYECKUX KOMILUIEKTOB M OOECHEeUMBAETCA B pacu€re OJHOTO KOMIUIEKTa Ha JBYX
oOy4varoruxcs. TemMaTH4ecKue KOMIUIEKTBI JIa0OpaToOpHOTro OOOPYIOBaHUS JOJIKHBI OBITH



MOCTPOCHBI Ha KOMIUIEKCHOM HCIOJb30BAaHUH aHAJIOTOBBIX M HHU(POBBIX MPUOOPOB, a TAKKE
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUI€ HU(POBBIX TaOOPATOPUIA.
OCHOBHBIMU LIEJIIMU U3Yy4€HHUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

dbopMHpOBaHHWE HWHTEpECa M CTPEMJICHHS OOYy4YaloIMXCid K HAyYHOMY MH3YUYCHHUIO
IPUPOBI, PA3BUTHE UX UHTEIJIEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE TMPEACTABICHUH O HAydHOM METOJA€ TO3HaHUA U (popmHupoBaHUE
HCCIIEIOBATENICKOTO OTHOIIEHUS K OKPY KAIOIIUM SIBICHUSIM;

dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pe3ysibTaTa U3y4YeHUs] OCHOB CTPOCHUS
MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKHU;

dbopMupoBaHre YMEHUN OOBICHSTH SIBJICHUS C UCIIOJIb30BAaHUEM (DU3NICCKUX 3HAHUNA U
Hay4YHBIX JI0KA3aTEIbCTB;

dbopMupoBaHre MPEACTABICHUN O PO (UMK TSI Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH.

JlocTikeHre STUX IIeJied 00eCIeYrBAETCSl PEIICHUEM CIEAYIONIMX 3a7ad B MpOoIEecce
M3y4YeHHs Kypca (PU3UKU Ha YPOBHE CpeTHEro O0IIero o0pa3oBaHus:

MpUOOPETEHUE CUCTEMBI 3HAHUN 00 O0IMX (PU3UUYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPUSX, BKIIOYAs MEXaHUKY, MOJIEKYJISAPHYIO (PU3UKY, JIEKTPOIMHAMUKY, KBAHTOBYIO
(U3MKY U 3JIEMEHTBI aCTPOPUUKH;

(opMupoBaHHE YMEHUH NPUMEHATH TEOPETUYECKUE 3HAHUS [UIsI OObBICHEHUs
(u3NUecKUX SBICHUUA B MNPUPOAE M A NPUHATHS NPAKTUYECKUX PEIICHUH B
MOBCEHEBHOM JKH3HM;

OCBOEHHME CIIOCOOOB pEIICHUs PA3IMYHBIX 337ad C SBHO 3aJaHHOM (Qu3ndecKou
MO/JIENbIO, 33]1a4, TIOPAa3yMEBAIOIINX CAMOCTOSATENbHOE CO3/JaHe (PU3UUECKON MOIETH,
aJICKBATHOM yCJIIOBUAM 33/1a4H;

MOHUMaHUE (PU3NYECKUX OCHOB M MPUHIIMIIOB ACHCTBUS TEXHUYECKUX YCTPOMCTB H
TEXHOJIOTUYECKUX MPOLECCOB, X BIMAHUSA HA OKPYKAIOIIYIO CPENy;

OBJIAJICHHE METOJIaMU CaMOCTOSITENILHOTO IJIAaHUPOBAHUS U MPOBEACHUS (PU3UUECKUX
HKCIIEPUMEHTOB, aHajlM3a M  UHTEpHpeTanuu  HMHQOpPMAIUH,  ONpeeIeHUs
JNOCTOBEPHOCTH MOJIYYEHHOTO PE3YJIbTATA;

CO3/IAaHUE YCJIOBHUM JJISI pa3BUTHUSI YMEHHUN NMPOEKTHO-UCCIIEIOBATEIBLCKON, TBOPUECKON
NEATEIIBHOCTH.

Ha uzyuenne ¢usuku (6a30BbI ypOBEHb) Ha YpPOBHE CpPEAHErO OOIIEro 0Opa3oBaHUS
orBonutcsa 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henento), B 11 kimacce — 68 gacoB (2
gyaca B HEJICIIIO).

[Ipennaraemelil B mporpamMme 1o ¢pu3nKe nepedyeHb 1a00paTOPHBIX U MPAKTUYECKUX paboT
ABJIIETCS PEKOMEHIOBAHHBIM, YYUTENb JENaeT BBHIOOp MPOBENEHHUs J1aOOpaTOPHBIX padboOT U
OTIBITOB C YYETOM MHIMBUAYAIbHBIX OCOOEHHOCTEH 00yUYarOLIUXCS.



COILEPKXAHUE OBYUYEHUA

10 KJTACC

Paszpnen 1. ®u3uka 1 MeTOAbI HAYYHOT'O IO3HAHMUS
®duznka — Hayka o npupoge. Haydnele MeTOABI MO3HAHUSA OKpY’Karolero mupa. Ponb
HKCIIEPUMEHTA U TEOPHUHU B IIPOLIECCE TTO3HAHUS IPUPOBI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (u3nueckux sBIeHUM U npoueccoB. Hayunbsie runote3sl. Ousnueckue
3aKOHBI U TEOPUH. [ paHHIIbI MIPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.

Pons u mecro usuku B (POpMUpPOBAaHMM COBPEMEHHOM HAyYHOM KapTUHBI MHpa, B
IPAKTUYECKOM eI TeIbHOCTH JIFOICH.

Jlemoncmpayuu

Amnanorosslie 1 IU(POBBIE U3MEPUTENBHBIE TPHUOOPHI, KOMITBIOTEPHBIC JATUHKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBukeHHE. OTHOCUTEIBHOCTh MEXAHWYECKOro JABmkeHud. Cucrema
orcu€ra. Tpaekropus.

[lepemernienne, CKOpOCTh (CpEeAHsIsi CKOPOCTh, MTHOBEHHAs CKOPOCTb) U YCKOpPEHUE
MAaTEepUAIbHOW TOYKH, UX MPOEKIUU HA OCU CUCTEMBbI KoopauHaT. Cl0kKeHUEe MEePEMEILICHUN U
CJII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsIMOJIMHENHHOE NBMkeHue. ['paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, TyTH U IEPEMEILEHUS] MATEPUATBLHON TOUKU OT BPEMEHHU.

CBobosiHOE TIasieHHe. Y CKOpEHHE CBOOOIHOTO MaICHUS.

KpuBonmuuenHoe nBuxeHue. J[IBHKEHHE MATEPUAIBHOM TOYKH II0 OKPYXHOCTH C
IIOCTOSTHHOM MO MOZYJII0 CKOPOCTBIO. YTJOBas CKOpPOCTh, JIMHEWHas CKOpocTh. llepmon m
yacToTa oOpanieHus. LleHTpocTpeMHUTENbHOE YCKOPEHHUE.

TexHuyeckue yCcTpoucTBa U MPAKTUYECKOE TPUMEHEHHE: CITIOMETP, IBUX)KEHHUE CHAPSIOB,
LETIHbIE U PEMEHHBIE MEepe/Iavuu.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, MILTIOCTPAIUS KHHEMAaTUUECKUX XapaKTEPUCTUK JIBUKEHUS.

[IpeoOpazoBanue IBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3pEKEHHOM MIPOCTPAHCTBE.

Hab6nronenue aBmxeHus Tena, OpOoIeHHOTro MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOHOTO MaACHUs.

HamnpagpieHnue ckopocTu pu ABUKEHUU 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenune HepaBHOMEPHOTO JIBMXKEHUS € LEIIBIO ONPEIeNIEHUs] MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOMICHUSI MEXAY MyTSIMU, MPOUICHHBIMH TEJIOM 3a MOCeA0BaTEIbHbIE

paBHBIE MPOMEXYTKH BPEMEHU MPU PABHOYCKOPEHHOM JBMXKEHHUHM C HAYAIBHON CKOPOCTHIO,
PaBHOW HYJIIO.

N3yueHne nBMKEHUS IApUKA B BA3KON KUJIKOCTH.
N3yuenune aBuxKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.



Tema 2. /lunamuka

IIprammn otHocutensHOCTH ['anmunes. Ilepssiii 3akoH HeroToHa. MHEpumManbsHble CUCTEMBI
OTCYETA.

Macca tema. Cwuia. IlpuHuumn cynepno3unuu cwi. Btopoit 3akoH HberoToHa miis
MarepuaabHOU TOUKU. Tpernii 3akoH HproTOHA 111 MatepuaibHbIX TOYEK.

3akoH BcemMupHOTo TsaroteHus. Cuna tspkectu. [lepBast kocMuueckasi CKOpOCTb.

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

Tpenue. Bunpl TpeHus (1mokosi, ckoibxkenus, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cumna
TPEHUSI CKOJIBKEHUS U cuia TpeHus nokos. Koaddunuent tpenus. Cuna conpoTUBICHUS TIPU
JBVKEHUM TeJa B )KUJIKOCTH WIIH rase.

[TocTynarensHOE U BpallaTEIbHOE IBHXKEHHE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CUJIbI OTHOCUTEIIBHO OCHU BpalleHus. [1nedo cumbl. Y ciioBust paBHOBECHS TBEPIOTO
Tena.

TexHuueckre yCTpPOWCTBA M MPAKTUYECKOE IMPUMEHEHUE: MOAIIMIIHUKA, JIBUXKCHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEPLIUU.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TET.

Bropoii 3akoH HerotoHa.

N3mepenne cuil.

CiioxeHune cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM OABEME U TTAJICHUH.

CpaBHEeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUS.

YcnoBust paBHOBeCHs TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

N3yuenune aBuxeHUs: OpyckKa 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CUJI YIPYTOCTH, BO3HHMKAIOIIUX B NPYKUHE U PE3UHOBOM
oOpasiie, ot ux gaedopmaluu.

Hccnenosanue yciioBuil paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPAICHUS.

Tema 3. 3akonbl coXpaneHus 6 MexanHuke

NmMnynbc MaTepuanbHON TOYKH (TEa), CACTEMBl MaTEpPHUAIbHBIX TOUEK. IMITyIIbC CUIIBI U
M3MEHEHHE UMITYJIbCa Tea. 3aKOH COXPAHEHHS UMITyJIbca. PEakTUBHOE IBUKEHUE.

PaboTa cuiibl. MOITHOCTD CHJTBI.

Kunernueckasi sHeprusi MarepuaibHO Touku. TeopeMa 00 M3MEHEHUHM KUHETUYECKOH
SHEPIHUH.

[ToTenmuanpHas sueprus. [loreHnuansaas sHeprus ynpyro aehopMHUPOBAHHOMN MPYKUHBI.
[ToTennmanbHas 3HEprusi Tena BOJIM3U MOBEPXHOCTU 3EMIIH.

[ToreHnManbpbHbIE U HEMOTEHIMAIbHBIE CHIbL. CBs3b PabOTHI HEMOTEHIUAIBHBIX CHI C
M3MEHEHUEM MEXAHUYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXAaHUYECKON SHEPTUM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckre yCTpOMCTBAa U MPAKTUYECKOE NMPUMEHEHHE: BOJOMET, KOIEP, MPYKUHHBIN
MHUCTOJIET, IBUKEHUE PAKET.



Jlemoncmpayuu

3aKOH COXpAaHEHHs UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

ITepexoa MOTEHITMATBHOMN YHEPTUHM B KUHETHYECKYIO M OOpPaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomeol

N3ydenune abCONIOTHO HEYNPYTroro yjaapa C MOMOIIBIO JABYX OJMHAKOBBIX HUTSHBIX
MasITHUKOB.

UccnenoBanne cBsizm paboOThl CHJIBI C M3MEHEHHMEM MEXaHWYECKOW JHEPruM Teja Ha
IpuMepe PacTsHKEHUsI pE3UMHOBOTO JKI'yTa.

Paznen 3. MoaekyasipHasi pu3uKa 1 TEpMOJAMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OcCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX ONBITHOE 00OCHOBAHUE.
BpoynoBckoe aBmxkenue. Jduddysus. XapakTep ABUKEHUS UM B3aUMOJCHCTBHUS YaCTHII
BellecTBa. MoJlenu CTpOEHHUsl ra3oB, KUAKOCTEM W TBEPABIX Tel U OOBSCHEHHWE CBOWCTB
BEILIECTBA HAa OCHOBE 3TUX Mojesed. Macca u pasmepsl MoisieKysd. KonnuecTBo BelecTsa.
[TocrosinHass ABoraapo.

Tennosoe paBHoBecue. Temneparypa u e€ nzmepenue. [lkana remneparyp Llenbcus.

Mopens uaeanbHOro rasza. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KMHETUYECKOW TEOPUHU
ujeanbHOro rasza. AOCONIOTHas TeMIlepaTypa Kak Mepa CpelHEed KHHETHYECKOW >HEepruu
TEIUIOBOIO ABMKEHUS yacTull rasza. [llkana remneparyp KenbBrHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon JlanbToHa. M30mponecchl B U€adbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. ['paduueckoe npeAcTaBiIeHUE H30MPOLIECCOB: M30TEpPMa, HU30X0pPa,
n3o0apa.

TexHuyeckue ycTpoHCcTBa U MPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, OAPOMETP.

Jlemoncmpayuu

OnbIThl, TOKA3BIBAIONIME JIMCKPETHOE CTPOEHHE BeliecTBa, (ororpadud MOJIEKYT
OPTraHUYECKUX COCAUHECHUMU.

OnbIThl 10 U PY3UN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO ABHIKCHHS.

Mogens onbita llTepHa.

OnbIThI, TOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aNMOICHCTBUS.

Mopnens, HIUTFOCTpUpPYIOIas MPUPOAY AABJICHHUS I'a3a HA CTEHKU COCY/Ia.

OnBIThI, WLTIOCTPUPYIOIIKNE YPABHEHNE COCTOSHUS UICAIBHOTO T'a3a, U30IPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Omnpenenenre Macchl BO3JyXa B KJIaCCHOM KOMHATe Ha OCHOBE H3MEpeHUil o0bEéMa
KOMHATHI, JaBJICHUS U TEMIIEPATypPbl BO3IyXa B HEM.

Hccnenoanne 3aBUCUMOCTH MEKTy TapaMETPaMU COCTOSIHUS pa3pEXKEHHOIO rasa.

Tema 2. Ocnoevl mepmoouHamuxu

TepMmoauHamMuueckass cucrema. BHYTpEeHHSISI SHEPTUsi TEPMOAUHAMUYECKON CUCTEMBI U
criocoOnl e€ n3meHeHus. KonmnuecTBo TemioTel u padoTta. BHyTpeHHSST SHEPTHS 0THOATOMHOTO
MIeaJbHOrO0 Tas3a. Buawsl Temuonepenayu: TEIIONPOBOAHOCTh, KOHBEKLMS, W3IyYCHHE.
VY nenpHas TEIIOEMKOCTD BelllecTBa. KOIMYECTBO TEIUTIOTHI PU TEILIONEPENAYE.



[lonstue 06 amgmabatHOoM mpornecce. [lepBriii 3akoH TepmonuHamuku. [Ipumenenue
MEPBOTr0 3aKOHA TEPMOJAMHAMUKH K H3omporieccam. I padudeckas uHTepnperanus paboThl rasa.

Bropoii 3akoH TepmoguHaMuku. HeoOpaTtuMocTh MpoieccoB B MPUPO/IE.

Ternoble mammHbl. [I[puHIMNBL AEHCTBUS TEMIOBBIX MaluH. [IpeoOpa3oBaHus SHEPTUU B
TeroBeIX MammrHax. Koadduiment nonesnoro aeiictus ternoBoit Mmamunbl. Lukn KapHo u
ero K03 PHUIIMEHT MOJIE3HOTO ACUCTBUS. DKOJOTUYECKUE MPOOIEMBI TEIIOIHEPTETUKH.

TexHnueckue yCTpONCTBa M MPAKTUYECKOE NPUMEHEHHWE: JBUTATEb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Ilemoncmpayuu

H3MmeHeHrne BHYTpEHHEH HSHEPruM Tejla NPHU COBEPIIEHUU pPAaOOTHI: BBUIET MPOOKU U3
OyTBUIKM TOJ JEWCTBHEM CXKATOTO BO3/yXa, HarpeBaHue 3(pupa B JaTYHHOU TpyOke MyTéM
TpeHust (BUACOAEMOHCTpAIIus).

N3menenue BHyTpEeHHEH sHeprun (TeMIiepaTyphl) Tea Ipu Terionepeaaye.

OmnbIT 0 agabaTHOMY PaCUIMPEHUIO BO3TyXa (OMBIT C BO3AYILIHBIM OTHUBOM).

Mopenu napoBoid TypOUHBI, IBUTATENs] BHYyTPEHHETO CTOPAHUSI, PEAKTUBHOTO JIBUTATEJS.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mepenne yaenbHON TEeII0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoovl

[TapooOpazoBanue u konaeHcanus. Mcnapenue u kunenue. AGCONIOTHASI U OTHOCUTENIbHAS
BJIQXXHOCTh BO3ayXxa. HacellieHHbli nap. Y aenpHas TemioTa napooOpa3oBaHUs. 3aBUCHMOCTh
TEMIIEpaTypbl KATIEHUS OT J1aBJICHHUS.

Tsépnoe teno. Kpucramimyeckue u amopubie Tesna. AHU30TPONUS CBOICTB KPUCTAILIOB.
XKunkne kpucramibl. CoBpeMeHHbIE MaTepuaibl. [lnaBrneHue n kpucraumsauus. Y IejbHas
teryoTa miaasieHus. Cyonumanus.

VYpaBHeHuUE TEII0BOTO OaaHca.

TexHuueckue yCTpoMcCTBa M MPAKTUUYECKOE NMPUMEHEHHE: TUTPOMETP M ICUXPOMETP,
KAJIOPUMETP, TEXHOJOTMM TIOJyYEHHMs] COBPEMEHHBIX MaTe€puaioB, B TOM  YHCIIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoliCTBa HACBIIICHHBIX TAPOB.

Kunenue npyu moHMKEHHOM JIaBJICHUU.

CriocoObl u3MepeHus BIAXKHOCTH.

Habuntoienue HarpeBaHus U MJIaBJICHUS KPUCTAIIIMYECKOIO BEILIECTBA.

JleMoHCTpalus KpUCTaioB.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenre OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

Pa3znen 4. DjaeKTpoAMHAMMKA
Tema 1. dnekmpocmamuxa
OneKTpu3anus Tell. OJJEKTpUYecKui 3apsana. JlBa Buaa 3IEKTPUUYECKUX 3apsiioB.
[TpoBOAHUKM, TUBIEKTPUKU U MOTYNPOBOJHUKU. 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3aps/ia.



B3aumopeiictBue 3apsnoB. 3akoH Kynona. TodeuyHbI 3JEKTpUYECKHA  3apsi.
OnekTpuueckoe noJie. Hanmpsx€HHOCTh 3yekTpuyeckoro mois. I[IpuHimn cyneprno3unuu
ANEKTPUYECKUX NoJiek. JIMHNK HanpsHKEHHOCTH 3JIEKTPUYECKOTO MOJIA.

PaGora cun onekrpocratudyeckoro nons. llorenmnman. Pa3HocTh MOTEHIMAIOB.
[IpOBOOHUKH U AUDIIEKTPUKH B JIEKTPOCTATUUECKOM MOJ€E. JIUAIeKTpuYecKasi IPOHUIIAEMOCTb.

OnekTpoémkocTb. KonpeHcaTop. DNeKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpA. DHEPIus
3apsKEHHOTO KOHJIEHCATOoPA.

TexHuyeckne ycCTpOMCTBa M MPAKTUYECKOE NPUMEHEHHE: BJIEKTPOCKOI, 3JIEKTPOMETD,
AIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHE SJIEKTPONPUOOPOB, KOHJEHCATOP, KOMUPOBAIHHBIN
anrapar, CTpyWHBIM IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLIAI IEUCTBUSA JIIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEJ.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTB ANEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOPA OT IJIOIIA/IY IIACTHH, PACCTOSIHUSA
MEK]ly HUMH U TUDJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOpA.

Vuenuueckuii skcnepumenm, n1abopamopusie padbonul

N3mepenne 351eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUNA TOK. Y CIIOBHS CYIIECTBOBAHMS DJIEKTPUUECKOTO TOKA. MICTOUHMKHM TOKa.
Cuna Toka. [ToCcTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEMnu.

DneKkTpuyeckoe COIIPOTUBJICHUE. VY nenbHOE COIIPOTHUBIICHUE BEILECTBA.
[TocnenoBarenbHOE, TAapaNIeIbHOE, CMEIIAHHOE COEIMHEHUE POBOITHUKOB.

Pabota snexrpuueckoro Toka. 3akoH [xoymns—JIeHiia. MOUHOCTB AEKTPUUYECKOTO TOKA.

DJIEKTPOJABUKYIAsl CUJIa U BHYTPEHHEE CONIPOTUBJIEHNE UCTOYHHKA TOKA. 3aK0H OMa miid
MTOJTHOM (3aMKHYTOM ) 3JIeKTpUUuecKoi 1ienu. KopoTkoe 3ambIKaHKeE.

DJIEKTPOHHAS IPOBOJIMMOCTD TBEPIBIX METAIIOB. 3aBUCUMOCTh CONPOTUBIICHHS] METAJIIOB
oT TemnepaTypbl. CBEpXIpOBOJIUMOCTb.

DJIIeKTPUYECKUM TOK B BakyyMme. CBONMCTBA AIIEKTPOHHBIX ITYyYKOB.

[TonynpoBoguuku. CoOCTBEHHass M TPUMECHasT MPOBOJAMMOCTH TOJYNPOBOIHUKOB.
CgoiictBa p—n-niepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

DJIEKTPUYECKU TOK B PACTBOpaX M paciuiaBax 3JIEKTPOJHUTOB. DJIEKTPOJIUTHYECKAS
JIUCCOLIMALNS. DIICKTPOIIU3.

DJIEKTPUYECKHUN TOK B ra3ax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psa. MoaHus.
ITima3ma.

TexHuyeckue yCcTpoicTBa U MPAKTUYECKOE TPUMEHEHHUE: aMIIEPMETP, BOJIbTMETP, PEOCTAT,
HMCTOYHMKU TOKA, OJIJIEKTPOHArpeBaTENIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIBHBIE MPUOOPHI,



TEPMOMETP  COMPOTUBIICHUS, BAKyyMHBIM JAHOA, TEPMUCTOPHI U  (POTOPE3UCTOPHI,
ITOJIyITPOBOJJHUKOBBIN JUO/I, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKA U HaNPSKEHUS.

3aBUCUMOCTh COINPOTHUBJICHUS I[WJIMHIPUYECKUX MPOBOAHUKOB OT JJIMHBI, TUIOMIAIH
MONEPEYHOr0 CEYEHMs U MaTepuraa.

CMelaHHOEe COeIMHEHHUE MPOBOIHUKOB.

[IpsiMmoe m3MepeHue 3eKTPoABMXKYIIEH cuibl. KopoTkoe 3amblkaHUE TaibBaHUYECKOTO
AJIEMEHTAa U OlIEHKAa BHYTPEHHET0 COMPOTUBIICHUS.

3aBUCUMOCTH CONPOTHUBIICHHS] METAIIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

NckpoBoit paspsaa ¥ IpOBOJAUMOCTb BO3yXaA.

OmHOCTOPOHHSISI MPOBOAUMOCTD JINO/A.

Vyenuueckuii sxcnepumenm, nabopamopsie pabomol

N3yuyeHnne cMemaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3IeKTpOABUKYILIEH CUIIbl HCTOYHUKA TOKA U €T0 BHYTPEHHETO COMPOTUBIIEHUS.

Habmronenue amexTpoiusa.

MexknpeaMeTHbIE CBSA3H

N3yuyenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 kjacce OCyIIECTBISETCS C y4€TOM
COJIepKATENIbHBIX MEXIPEIMETHBIX CBA3€H C KypcamMH MaTEeMaTUKH, OHMOJIOTHMH, XUMUH,
reorpaduu 1 TEXHOJIOTHH.

Meowcnpeomemnuvle nonsamus, CBSI3aHHBIE C HW3YYEHHEM METOJOB HAYYHOI'O ITO3HAHUS:
ABJICHUE, HAy4yHBIH (akT, runores3a, (uanyeckas BEIMYMHA, 3aKOH, TEOpHs, HaOJOJEHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxka: pellieHHe CUCTEMbl YpaBHEHUM, JIMHEeNHHas QyHKIUs, mapadoia, rurepooia,
UX rpa)uKy U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC,
OCHOBHO€ TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPHI M HMX IPOEKIWH HA OCU KOOpJHMHAT,
CJIO’KE€HUE BEKTOPOB.

buonocusa: MmexaHnueckoe BHXKEHHE B JKMBOW mpupoje, Audpdy3us, 0ocMOoC, Tem1000MeH
’KUBBIX OPraHU3MOB (BHIbI TEIJIONEPEIAUH, TEIIOBOE PABHOBECHUE), ANEKTPUUECKUE SBICHUS B
KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIPHAsE Macca, TEIJIOBbIE CBOMCTBAa TBEPIBIX TEIN, JKUIKOCTEH WM Ta30B, JJIEKTPUUYECKUE
CBOMCTBA METAJUIOB, JIEKTPOIUTHYECKAs! AUCCOLIMALINS, TalbBaHUKA.

T'eoepaghus: BNaxxHOCTh BO3AyXa, BETPHI, 0ApOMETp, TEPMOMETP.

Texnonozus: mpeodpazoBaHue ABMKEHUN C HCIIOIb30BAaHHEM MEXaHU3MOB, YUET TPEHHUS B
TEXHUKE, MOJUIMIHUKH, MCIOJB30BAaHUE 3aKOHA COXPAaHEHHs MMITyJIbCa B TEXHHUKE (pakKera,
BOJOMET W [Ipyrue), ABUTATENb BHYTPEHHETrO CropaHusi, mapoBas TypOuHa, OBITOBOU
XOJIOIUIIbHUK, KOHJIUIIMOHEP, TEXHOJIOTHH MOJyYEeHHsSI COBPEMEHHBIX MaTepUanoB, B TOM YHCIIE
HAaHOMATEpHAJIOB, W  HAHOTEXHOJIOTMM,  DJEKTpOCTaTHYecKas  3allluTa, 3a3eMJICHUE
AJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA NpPHUHTEp, dJEKTpOHArpeBaTelbHbIE MPHOOPHI,
AJIEKTPOOCBETUTEbHBIE IPUOOPHI, TAIbBAHUKA.



11 KITACC

Pa3znen 4. DiaeKTpoAMHAMMKA

Tema 3. Macnummnoe none. I1eKmpoMazHUMHAA UHOYKYUA

IlocTrosiHHBIE MarHuThl. B3anMoneWcTBHE NOCTOSIHHBIX MAarHMTOB. Mar"uuTHOE IIOJe€.
Bekrop marauTHOM MHAYKIMH. [I[puHIMD Cynieprno3uMy MarHUTHBIX 1osei. JIMHnM MarHuTHOM
uHAYKIuY. KapTHa JIMHAA MarHuTHOM MHIYKIIMH T10JIS1 IOCTOSIHHBIX MarHUTOB.

MarsuTHOE moje IpPOBOJHMKA ¢ TOKOM. KapTwHa JIMHMM MHIYKIMM MarHMTHOIO IIOJIS
JUIMHHOTO TIPSIMOTO IPOBOJHMKA M 3aMKHYTOI'O KOJIBIIEBOI'O ITPOBOAHHUKA, KATYIIKHA C TOKOM.
OmneiT Opcrena. BzaumoaeicTBre NpOBOAHUKOB C TOKOM.

Cuna AMmniepa, €€ MOZyJIb U HalIpaBJICHUE.

Cuna JlopeHma, €€ MOIynp W HampaBicHUE. JIBrKeHue 3apsDKCHHOW YacTHLBI B
OJIHOPOJIHOM MarHuTHOM noJie. Pabota cumbl JIopeHua.

SIBneHHE DNEKTPOMAarHWUTHOM MWHAYKOMHU. [IOTOK BEkTOpa MarHUTHOM WHAYKIWH.
DIIEKTPOJABUKYILAsA CHJIA HHAYKIIUU. 3aKOH JIEKTPOMAarHuTHOM MHAyKIuu Papanes.

BuxpeBoe sieKkTpryeckoe mojie. DNEKTPOIABHKYINAS CHJIA MHAYKIUU B TNPOBOJHHKE,
JBIKYLIEMCs [IOCTYIIaTEJIbHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

IIpaBuino Jlenna.

NHaykTUBHOCTG. fIBIEHNE CAMOMHAYKIWA. DIIEKTPOABHKYIIASI CHUJIA CAMOUHIYKIIHAH.

DHeprusi MAarHUTHOTO ITOJIS1 KATYIIKHU C TOKOM.

DIEeKTPOMarHuTHOE IOJIE.

TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE NPUMEHEHME: IIOCTOSHHBIE MAarHUTHI,
AIEKTPOMArHUTHI, JJEKTPOJABUIATENb, YCKOPUTEIN DSJIEMEHTAPHBIX YaCTHL, WHAYKIMOHHAs
IeYb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIIOHEHHUE 3JIEKTPOHHOI'O MyYKa MATHUTHBIM MOJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO TTOJISL.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBneHHE 3JIEKTPOMArHUTHOW UHAYKIUU.

IIpaBuno Jlenna.

3aBUCHUMOCTh IIEKTPOABMKYIIEH CHIIBI HHAYKIIUM OT CKOPOCTH U3MEHEHUS MAarHUTHOIO
IIOTOKA.

SIBrIeHME CAaMOMHIYKIIUY.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHnne MarHuTHOTO MOJIS KATYIIKH C TOKOM.

Hccnenoanue aeMCTBUS NOCTOSIHHOTO MarHUTA HA PaMKy C TOKOM.

HccnenoBanue sSBIEHUS JIEKTPOMAarHUTHOM UHIYKIIAH.

Paszpnes S. KosieOanusi v BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazcHumHble KO1e0aHUA



Konebarenbnas cuctema. CBoOojnHble MexaHHuUeckue KoseOaHus. [apMoHUYeckue
koneOanusi. Ilepmon, wactora, ammuutyaa u (asa konebanwil. IlpyXMHHBINI MasTHUK.
MaremaTudyeckuii MasTHUK. YpaBHEHHE rapMOHUYECKHX KoyieOanuil. [IpeBpaieHue sHepruu
IpY TaPMOHUYECKUX KOJICOaAHUSIX.

Koneb6arenbubiit kKoHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B HJICATLHOM
KOJIeOATeIbHOM KOHType. AHAJIOTUs MEXAY MEXaHMYECKUMU U 3JIEKTPOMAarHUTHBIMU
konedanusimu. @opmyna ToMcoHa. 3aKOH COXpaHEHHS! SHEPTUU B UACAIBHOM KOJIE0ATEIbHOM
KOHTYPE.

[IpeacraBienue o 3aTyxarolux KojaeOaHusX. BriHyXIeHHbIE MEXaHUYECKHUE KOJIEOaHUS.
Pe3onanc. BeIHyX1€HHBIE 3JIEKTPOMATHUTHBIE KOJIEOaHHUS.

IlepemeHnHbIil TOK. CHHYCOMIaIbHBIN MTEPEMEHHBIN TOK. MOITHOCTh NEPEMEHHOIO TOKA.
AMIUTATYIHOE U AEHCTBYIOIIEE 3HAYEHUE CUIIBI TOKA U HAIIPSKECHHUS.

Tpancpopmarop. IIpousBoacTBo, mepenaya W MOTpPeOJIECHUE DIEKTPUUECKONW IHEPrUu.
OKOJIOTHUECKHE PHUCKM IpU MPOU3BOJACTBE 3JEeKTpodHepruu. KynpTypa wucnonb30BaHuUs
ANIEKTPOIHEPTHH B IOBCETHEBHOM KU3HH.

TexHuyeckrue yCTPOMCTBA M NPAKTHYECKOE IPUMEHEHUE: DIIEKTPUYECKUM 3BOHOK,
TeHEPATOP IIEPEMEHHOT0 TOKA, JIMHUM 3JIEKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojaeOaTenbHON CUCTEMBI (IPYKMHHBIN WM MaTeMaTU4YECKHM
MasITHHK).

Habnronenue 3aryxaromumx KojieOaHui.

HccnenoBanne cBOWCTB BBIHYX/ICHHBIX KOJI€OaHUH.

Habmronenue pezonanca.

CB0OOHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuwimorpaMmbl  (3aBUCUMOCTH  CHJIBI  TOKa M HANpsDKEHUST OT BPEMEHHU) JJIA
ANIEKTPOMATHUTHBIX KOJIECOAHUIA.

Pe3onaHc npu mocienoBaTeNIbHOM COEAMHEHUM PE3UCTOpa, KaTyIUKW WHIYKTUBHOCTH U
KOHJIEHCATOopa.

Mopenb TMHUY 3JIEKTpoNepe1ayn.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

HccnenoBanue 3aBUCMMOCTH TIepro/ia MajbIX KoJeOaHU Ipy3a Ha HUTH OT JAJUHBI HUTH U
Macchl Ipy3a.

HccnenoBanue MEPEMEHHOIO TOKAa B LENM M3  IOCIEIOBAaTENbHO COEAMHEHHBIX
KOHJICHCATOpa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbIE 60JIHbL

MexaHuueckue BOJIHBI, ycJIoBUA pacipoctpaHeHus. [lepuon. CkopocTs pacpocTpaHeHUs
U JuinHa BOJHBL [lomepedynble W mpojosibHbie BOJHBL. WHTepdepeHuus u nudpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomKkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJIHBI. Y CJIOBHSI M3JIyYEHHS 3JEKTPOMATHUTHBIX BOJIH. B3anmuas
opueHTanus BeKkTopoB E, B, V B anekTpomarautHoi BosiHe. CBOKCTBA 3JIEKTPOMATrHUTHBIX BOJIH:
OTpaXeHHe, TMpeloMIIeHHe, mnojispuszauus, audpakuusa, wuHreppepenuus. CKOpPOCTh
ANEKTPOMATHUTHBIX BOJIH.



[IIkana 37€KTPOMArHUTHBIX BOJIH. IIpuMEHEHue 3IEeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U
OBITY.

[IpyrHIMIBI pagnuOCBsI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEBI.

TexHuyeckne yCcTpOWCTBA M NMPAKTHUYECKOE MPUMEHEHUE: MY3bIKAJIIBHBIE MHCTPYMEHTHI,
YJIbTPa3BYKOBasl JIMATHOCTHKA B TEXHUKE M MEAUIMHE, paaap, paaHuoONpUEMHUK, TEJIEBH30D,
anTeHHa, tenedon, CBU-meun.

Jlemoncmpayuu

OO0pazoBaHue U pacpOCTPaHEHUE MTONIEPEUHBIX U MPOJIOJIbHBIX BOJIH.

Konebmromieecs Te0 Kak HCTOYHUK 3BYKa.

Habmoenue oTpaskeHus: U MpeIoMIICHHUS] MEXaHUYECKUX BOJIH.

HaGmonenue uarepdepeHnnu u nudpakinm MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGntoieHue CBs3M TPOMKOCTM 3BYKa M BBICOTHI TOHAa C aMIUIMTYIOW W YacTOTOU
KOJIeOaHU.

HccnenoBanne  CBOWMCTB — DJIEKTPOMArHUTHBIX  BOJH:  OTPAXKEHHUE, IPEIOMIICHHUE,
noJisipu3anus, 1udpakuus, uHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuyeckas ontuka. [IpsMonrHeitHOEe pacipOoCTpaHEHUE CBETA B OAHOPOIHOM Cpelie.
JIyud cBera. ToueuHbBIN UCTOYHUK CBETA.

Otpaxxenne cBeTa. 3aKOHbI OTpakeHHs cBera. llocTpoeHue n300pakeHUil B IJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3akoHbl MpeloOMIIEHHUS cBeTa. AOCONIOTHBIM  IOKa3aTenlb
npenomieHus. [lomHoe BHyTpeHHee oTpakeHue. lIpenenbHbIl yroa IMOJTHOTO BHYTPEHHETO
OTPAKEHHS.

Hucnepcus ceeta. CiaoxHbIi coctaB Oenoro cBeta. LBer.

Cobuparone M pacceuBamomue JIUH3bL. ToHKas JuH3a. DOKYCHOE paccTosHUE WU
onTHYecKas Cuiia TOHKOM JMH3bL. [locTpoeHnne n3o0pakeHuii B COOMPAIOIIUX U PACCEUBAOIINUX
nuH3ax. @opMyna TOHKOM JIMH3BIL. Y BEIMYEHNE, JaBAEMOE JIMH30M.

[Ipenenbl MNPUMEHUMOCTH T€OMETPUYECKON OTITUKH.

BonnoBass ontuka. Wurepdepeniusi cBera. KorepeHTHbIe HMCTOYHUKU. Y CIOBUS
HaOJII0/IEHUS] MAKCUMYMOB U MUHUMYMOB B HHTEP(EPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX
KOI€PEHTHBIX HICTOYHUKOB.

Hudpakuus cBera. [AudpakuvioHHas pemérka. YcioBHe HAONIOACHHUS TJIaBHBIX
MaKCUMYMOB IpHY MaJI€HUU MOHOXPOMATUYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuyeckue yCTpoOHCTBA M MPaKTUYECKOE NPHUMEHEHHWE: OYKH, Jyna, (poroammapar,
MPOCKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKON, BOJOKOHHAs OMNTHUKA, AUPPAKIMOHHAS
pELIETKA, TTOJIAPOUL.

Jlemoncmpayuu

[IpssMOoNMHENHOE pacHpOCTpaHEHUE, OTPAXKEHUE U IpejomiieHHe cBeTa. OnrTuyeckue
PUOOPHI.

[TonHOE BHyTpeHHEE OTpakeHUE. Mozieslb CBETOBOAA.



HccnenoBanue cBOWCTB N300paKeHU B JTHMH3AX.
Mopenn MUKpOCKOIa, TEJIECKOIIA.

Habmronenue natepdepeHnn crera.

Habmronenune nudpakiuu ceera.

HaGmonenue nucnepcun cBera.

[Tomyuenune cekTpa ¢ TOMOMIBIO PU3MBI.
[Tomyuenue cekTpa ¢ HTOMOIIbIO TU(PPAKINOHHON PEIIETKH.
HabGmoienue nmossipusamnuu cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamophvie padbomul
H3mepenue nmokazaTesns IpeIoMICHUS CTEKIIA.
HccnenoBanue CBOMCTB M300paKEHUI B JTMH3AX.
Ha6nronenue nucnepcnu cBera.

Pa3nen 6. OCHOBBI CHIEHUAIBHON TEOPHH OTHOCUTEIHLHOCTH
['pannibl MPUMEHUMOCTH KJIACCHYECKOW MexaHWKh. [locTymaTtel cnennanbHOM TEOpUH
OTHOCUTEIIbHOCTU: HWHBAPUAHTHOCTH MOJAYJS CKOPOCTH CBE€Ta B BaKyyMme, IIPHUHIMII
OTHOCHUTEJIBHOCTH DUHILITEIHA.
OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKPAILICHUE JJIMHBI.
DHEpPrus U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.
CBsI3p Macchl ¢ SHEPTUEN U UMITYJIBCOM PEISITABUCTCKOM YaCTULIBI. DHEPTUS MTOKOS.

Paszpes 7. KanToBas ¢pusuka

Tema 1. dnemenmot K6AHM OGO ONMUKU

®otonsl. Popmyina [lnanka cBs3u sHEprUn (HOTOHA C €T0 YACTOTON. DHEPTUS U UMITYJIhC
¢doToHa.

OtkpeiTie u wuccnenoBanue ¢otodpdexra. OmbiTel A. ['. CroneroBa. 3aKOHBI
dboroaddexra. YpaBuenue DitHmreitHa 11t potodddexra. «KpacHas rpanuna» pororddekra.

Hasnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE ICUCTBUE CBETA.

Texnuueckue ycTpOWCTBA M MPaKTHUUECKOE NpUMEHEHHE: (POTorneMeHT, (OTOJATUHK,
COJIHEUHasi baTapesi, CBEeTOIUO.

Jlemoncmpayuu

®o10o3((PexT Ha YyCTaHOBKE C LIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHeHETo (poTodddekra.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopma mo paccesnuto o -dactuil. [lnaneraphas
mozenb atoma. [loctynarer bopa. M3nyuenne u norsiomenne GOTOHOB IIPH MEPEXOJIe aToMa C
OJIHOTO YpPOBHSI 3HEpruv Ha Apyroil. Bunpl crektpoB. CHEKTp ypOBHEH »HEpPrHM aToma
BOJIOPO/JIA.

BonnoBele cBoiicTBa yactull. Bonnsl ne bpoinsa. KopnyckynspHO-BOIHOBOU JTyau3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.



TexHuyeckue yCTpOMCTBA W IPAKTUYECKOE NPUMEHEHHE: CIIEKTPAJIbHBIA aHaIu3
(cmekTpockon), Ja3ep, KBAaHTOBbIA KOMIIBIOTED.
Jlemoncmpayuu
Monens onbita Pezepdopa.
Ornpenenenue JIMHBI BOJIHBI Ja3epa.
Habmoienne nuHeRvaThIX CIeKTPOB U3ITyUEHUSI.
Jlazep.
Vuenuueckuii sxcnepumenm, nabopamopmusie pabomol
Habmronenue nuHeHyaToro CriekTpa.
Tema 3. Amomnoe a0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUME  CIOKHOCTh  CTpoeHus  szapa.  OTKpbITHE
panunoaktuBHOCTH. OTBITE Pe3epdopaa mo onpenenennio coctaBa paguoakKTUBHOTO U3y UCHHSL.
CsoiicTBa anb(a-, 0era-, raMMa-u3iydeHus. BiivsHue paaoakTUBHOCTH Ha )KMBbIE OPTaHU3MBI.
OtkpeITHE NTpOoTOHA U HEHTpoHA. HykiionHas mozens siapa [eiizen6epra—Banenko. 3apsi
anpa. MaccoBoe uncio sapa. M30Tonsl.
Anb(a-pacnaa. DIEKTPOHHBI M MO3UTPOHHBIN Oera-pacnaj. I'amMma-nzinydyeHue. 3aKoH
PagoOaKTUBHOIO pacIaja.
DOHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.
SnepHble peakuuu. JleneHue U CUHTES s€Ep.
Anepubiii peaktop. TepmosaepHslid cunHTe3. IIpoOnembl W NEPCHEKTUBBI SAECPHOU
DHEPreTUKU. DKOJOTHYECKNE ACTIEKTHI IAEPHON SHEPTETUKHU.
OneMeHTapHble YacTULBl. OTKPBITHE TO3UTPOHA.
MeTop1 Ha0JIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.
@yH/1aMEeHTaJIbHbIE B3aUMOJeHCTBUS. EMUHCTBO (pu3nuecKoi KapTUHBI MUpA.
TexHuyeckue ycTpoMCTBa M NMPAKTUYECKOE NPUMEHEHUE: TO3UMETP, Kamepa BuibcoHa,
AJIepHBINA peakTop, aroMHas bomoa.
Jlemoncmpayuu
CU€TurK NOHU3HPYIOIINX YACTHL.
Vuenuueckuii skcnepumenm, nabopamopmusvie pabomul
HccnenoBanue TpeKoB YacTull (110 TOTOBBIM (oTOrpadusim).

Paszges 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

DTarnel pa3BUTUA aCTpOHOMUH. [IpUKIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE ACTPOHOMUH.

Bup 38é3nH0r0 HeOa. Co3Be3us, IpKue 3BE3/bI, INIAHETHI, UX BUJIUMOE JIBH)KCHUE.

ConHeuHas cucTeMa.

Connne. ConHeuHasi akTUBHOCTh. McTounuk sHeprun ConHIA W 3BE3M. 3BE3IBI, HX
OCHOBHBIE XapaKTEpUCTUKHU. JlnarpamMma «CHEKTPAJIbHBIM KIJIACC — CBETUMOCTBHY». 3BE3MBI
IJIaBHOM TIOCJIEIOBATEILHOCTH. 3aBHCHUMOCTh «Macca — CBETHMOCTHY» I 3BE3J TJIaBHOMU
MOCJeA0BaTEIbHOCTU. BHyTpeHHee cTpoeHue 3BE34. COBpEMEHHbIE MPEACTABICHUS O
MPOMCXOXKICHUH U 3BOJIIOIMKU COJTHIIA U 3BE3]T. DTaIlbl )KU3HU 3BE3]I.

Mnieunsiii [Tyts — Hamia ["'anaktuka. [lonoxenne u nemxenue Connua B ['anaktuke. Tumbl
rajakTuk. PaguoranakTuku u KBa3apbl. HEpHbIE IBIPHI B sIpaxX rajaKTUK.



Bcenennas. Pacmmpenune Bcenennoit. 3akon Xa006ma. Paz6eranue ramaktuk. Teopus
bosbproro B3peiBa. PenukToBoE n3imydeHue.

Macmradnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vyenuueckue nabnooenus

HaGmoienust HeBOOPYKEHHBIM TJ1a30M € MCTOIb30BAHUEM KOMITBIOTEPHBIX MPUIOKECHHIMA
IS OTIPEICIICHUS TTOJI0KEHHSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/IUs
CeBepHOTro noymapus U SpKue 3BE3/IBI.

Habmronenus B treneckon Jlynsl, rutanet, Mieunoro I1ytu.

O06o0mariiee NOBTOpeHUE

Ponp Qu3uku W acTpoHOMHM B DKOHOMHYECKOH, TEXHOJOTWYECKOW, COIMAIBLHOW U
THYECKON cepax IesATEIbHOCTH YEeJIOBEKa, pPOJib M MeCTO (U3UKH M acTPOHOMHUHU B
COBPEMEHHOM Hay4YHOW KapTUHE MHUpPa, pPoOJb (U3UYECKOM Teopuu B (POPMUPOBAHUU
IpeJICTaBICHUN O PU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTUHBI MUpa B 001LEM PSAAY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHAN O IPUPOJIE.

MexnpeaMeTHble CBA3H

N3yuyenne kypca ¢usuku 06a3zoBoro ypoBHs B 11 kjacce ocCymIecTBISETCS C y4€TOM
COJIEpKATENIbHBIX MEXKIIPEIMETHBIX CBA3€H C KypcaMH MaTeMaTUK{, OWOJOTUH, XHUMHUH,
reorpauu U TEXHOJIOTUU.

Meowxcnpeomemnvie nonsamus, CBA3aHHBIE C M3YYEHHUEM METOJOB HAYYHOTO IO3HAHHUS:
ABJICHHE, HAy4yHbI (akT, runore3a, (QuU3Myeckas BEIWYMHA, 3aKOH, TEOpuUs, HAOIIOIECHHE,
JKCIIEPUMEHT, MOACIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: peumieHUEe CUCTEMbl YpaBHEHUH, TPUTOHOMETpUUECKHE (DYHKLUU: CHUHYC,
KOCHHYC, TaHT'€HC, KOTAHT€HC, OCHOBHOE€ TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPBI M HX
MPOEKIUU Ha OCHU KOOPJMHAT, CJIOXKEHUE BEKTOPOB, MPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKLIHM,
MPU3HAKU NOJ00US TPEYTOIbHUKOB, ONPEEICHUE MIIOMIAIN IJIOCKUX PUTYyp U 00bEMa Tell.

Buonozcus: s3nexTpuyueckue sIBIECHUS B )KUBOU MPUPOJIE, KoJieOaTeNbHbIE IBUKEHUS B )KUBON
IIPUPOJIE, ONITUYECKUE SABJICHUS B )KUBOU IPUPOJE, IEUCTBUE PAAUALIMU HA )KUBbIE OPIraHU3MBI.

Xumus: CTpOEHHME aTOMOB W MOJIEKYJ, KPUCTAIMYECKAs CTPYKTypa TBEPABIX TeEI,
MEeXaHU3Mbl 00pa30BaHUs KPUCTALIMYECKON PEIETKY, CIEKTPaIbHbIN aHAIN3.

l'eocpaghus: marHuTHBIE MOJIOCAa 3€MIIM, 3aJIeKU MAarHUTHBIX pyl, POTOChEMKA 3eMHOMN
ITIOBEPXHOCTH, IIPEACKA3AHUE 3EMIIETPSICEHUM.

Texnonoeus: TMHUU DJEKTpOIIEpEad, TEHEPATOP MIEPEMEHHOI0 TOKA, JIEKTPOABUIATEb,
MHIYKIMOHHAs Te4b, pajap, paauoONpUEMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-neusb,
MPOEKIIMOHHBIN armapaT, BOJIOKOHHAs! ONTHKA, COJTHEYHas Oarapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mpeamera «DPu3nMKa» Ha ypOBHE CpPEIHEro 00Iero oOpa3oBaHHS
(6a30BBIf  ypOBEHb) JIOJDKHO  OOECHEYUTh JOCTHKEHHUE  CICAYIOIUX  JUYHOCTHBIX,
METaIpeIMETHBIX U MPEAMETHBIX 00pa30BaTEbHbBIX PE3YIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHHUS y4eOHOro mpeamera «Du3nKa» JOKHBI OTPaXaTh
TOTOBHOCThH U CIIOCOOHOCTHh 00YYarONIMXCsl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX OPHUEHTAlU, TO3UTUBHBIX BHYTPEHHHX
yOXKIICHNU, COOTBETCTBYIOIINX TPAIUIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIecTBa,
paclIMpeHre KM3HEHHOTO OIbITa M ONbITa JESITEIBbHOCTH B MPOIECCE peau3allid OCHOBHBIX
HaIpaBJCHUN BOCIIUTATEILHON ACSITEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpaaIaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKAAHCKOW TMO3UIMKM OOYyYalolerocs Kak aKTUBHOIO W
OTBETCTBEHHOT'O WJIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATHE TPAJAUIIMOHHBIX OOIIEYEIIOBEUECKUX TYMAHUCTUUYECKUX U JIEMOKPATUYECKUX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO ACSTEIBHOCTh B MHTEpPECax TIpa)kJIaHCKOTO OOIIECTBa,
y4acTBOBaTh B CAMOYIIPaBICHUH B 00pa30BaTEILHON OpraHu3alluu;

YMEHHE B3aUMOJICUCTBOBATh C COIMAJIbHBIMU HMHCTUTYTaMH B COOTBETCTBHHM C HX
GYHKUMSIMU ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUNUCKOMN TPaXKJIaHCKON UACHTUYHOCTH, TAaTPUOTU3MA;

IIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTIKEHUSM POCCHUMCKUX
Y4EHBIX B 00JaCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CITOCOOHOCTH OIIEHUBATh CUTYALIMIO U TPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSCH Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IGHHOCTH, B TOM YHUCJIIE B IEATEIIBHOCTH YUYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTEeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOYasi 3CTETUKY HAYYHOT'O TBOPYECTBA, MPUCYILETO
(bu3nyecKkoil HayKe;

5) Tpy10BOT0 BOCIIUTAHMSA:

WHTEpPEC K pa3nuuHbIM cdepam npodhecCUOHATBHOW MeATeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3UKOM W TEXHUKOW, yMEHHE COBepIIaTh OCO3HAHHBIM BHIOOp OyayIICH
npodeccuu U peain30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHbL;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHMIO B 00JacTU (PU3MKHU Ha
NPOTSIKECHUU BCEU KU3HU;



6) IKOJIOrHYeCKOT0 BOCITUTAHHS

C(OPMHPOBAHHOCTD JKOJOTHMUYECKOW KYJIbTYPhI, OCO3HAaHHE TIJI00ATBHOTO XapakTepa
HKOJIOTHYECKUX MIPOOIIEM;

[UIAHUPOBAHKME M OCYIIECTBJIECHHWE NEHCTBUI B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHUS
1eJIeii YCTOMYMBOIO PAa3BUTHUS YEJIOBEYECTBA;

pacIIMpeHne OIbITa JCATEILHOCTH HSKOJOTHYECKOH HANpaBICHHOCTH HA OCHOBE
UMEIOIINXCS 3HAHUH 10 PH3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

Cc(OPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3HMUCCKON HAYKH;

OCO3HAHME IIEHHOCTH HAYyYHOU IEATCIbHOCTH, TOTOBHOCTD B MPOIECCE M3YUCHHS (HUIUKU
OCYIIECTBIIAThH MPOEKTHYIO M UCCIIEI0BATEILCKYIO I€ATEIbHOCT HHANBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE JeiiCTBHS
ba3oBble Jiornuyeckue AeMcCTBHUA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh W aKTyaJIU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OIPENIEINIATh LEIU NCATECIBHOCTH, 3aJ1aBaTh apaMETPbl U KPUTEPUU UX JOCTHKEHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B PaCCMaTPUBACMBIX (DU3UUECKUX SBJICHUSIX;

pa3pabarbiBaTh IJIaH pELICHUs TPOOJIEMbl C YUETOM aHAIN3a UMEIOIINXCSI MaTepUATIbHBIX
Y HEMATEePHATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JESATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEJISM,
OLICHUBATh PUCKU IMOCIECACTBUN ICATEIBHOCTH;

KOOPAWHUPOBATh U BBIMOJHATH PaOOTy B YCIOBHUSX pPEATbHOTO, BUPTYAJIBHOTO U
KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,

pa3BUBaTh KPEATUBHOE MBIIUICHUE MIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3oBble ncciiegoBare/IbCKHe AeiiCTBUS:

BJIQJIETh HAYYHOW TEPMHMHOJIOTHEH, KIIOYEBBIMH TOHATHAMU W MeToAaMu (U3UYECKOU
HAYKHU;

BJIQJIETh HaBBIKAMU Y4€OHO-MCCIIEIOBATEIILCKOM U MIPOCKTHOMN JESTEILHOCTH B 00JIaCTH
(hU3UKH, CHOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIILHOMY IMTOMCKY METOOB PEIICHUS 3a/1a4
(hU3UYECKOTO COJICpIKAHUS, MPUMEHEHUIO PAa3IMIHBIX METOI0B ITO3HAHUS;

BJIAJIETh BUJAMH JECATEIBHOCTA MO IIOJYYEHUIO HOBOTO 3HAHUA, €r0 WHTEPIPETALHUH,
peoOpa30BaHUIO U MPUMEHEHUIO B Pa3JIMYHBIX YU€OHBIX CUTYAIIUsIX, B TOM YHCIIC IPU CO3JJaHUN
Y4EOHBIX MPOEKTOB B 00J1aCTU (PUBUKY;

BBIABJISATH IIPUYMHHO-CIICACTBEHHBIE CBSI3M M AKTyaJlu3UpOBaTh 3a/ady, BbIIBUTATH
TUIIOTE3y €€ pEeLICHUsl, HAXOAWUTh AapTyMEHThl U1 J0KA3aTeJbCTBA CBOUX YTBEPKICHUM,
3a7aBaTh MAPAMETPHI U KPUTEPUU PELLICHHUS;

AHAJIM3UPOBATh NMOJYUYCHHBIE B XOJI€ PEIICHUS 33]1a41 PE3YIIbTAThI, KPUTUUECKN OIICHUBATH
MX JOCTOBEPHOCTH, TPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSIX;



CTaBUTH U GOPMYIUPOBATH COOCTBEHHBIE 3a]]a4l B 00pa30BaTEIbHON I€ATEIbHOCTH, B TOM
YHCIe IPY U3YYeHUU (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NIPUOOPETEHHBIH OIIBIT;

YMETb [IEPEHOCUTH 3HAHUS MO (PU3HUKE B MPAKTUYECKYIO 001ACTh KU3HEACITEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, PEJIAraTh OPUrMHAIbHBIEC MOAXOAbI U PEIICHHUS;

CTaBUTb MPOOJEMBI U 3a/1a4H, AOMYCKAIOIINE ATbTEPHATUBHBIE PELICHUS.

Pabora ¢ unpopmanmeii:

BJIa/I€Th HABbIKAMU IOJIy4€HUs MHPOpMaLMU (PU3NYECKOTO COAECPKAHUS U3 UCTOUYHHUKOB
pa3HbIX THIIOB, CaMOCTOSITEIbBHO OCYLIECTBJIATh IIOMCK, AaHaJIW3, CHCTEMAaTH3alUI0 U
MHTEPIIPETALNIO HH(POPMAIIMK Pa3IMYHBIX BUAOB U (HOPM MPE/ICTaBICHHUS,

OLICHMBAThH JOCTOBEPHOCTHh HH(OpMAILINH;

UCIOJb30BaTh CpPEACTBA HH(GOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTUN B
pEIIEHNN KOTHUTUBHBIX, KOMMYHHMKATHUBHBIX M OpPraHU3allMOHHBIX 3a/lad C COOJIOJCHUEM
TpeOOBaHMI1 S3PrOHOMUKH, TEXHUKH 0€30M1aCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHNS, TPABOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMAITMOHHOW O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJAEpKAaHUS B pazIUYHbIX (opmarax ¢ Y4ETOM
Ha3HayeHUs HH(OpMalMM U 1LEJIeBOM ayauTopuu, BBIOMpas ONTUMAJIbHYIO (QopMmy
IIPEICTABJICHNS U BU3YAIM3ALUN.

KoMMyHHMKATHBHBIC YHHBEpPCAJIbHBbIC Y4eOHbIE JeHCTBUS:

OCYIIECTBJISATH OOIIIEHNE HA YPOKaX (PU3UKHU U BO BHE-YPOUHOU €SI TEIILHOCTH;

pacro3HaBaTh NPEANOCHUIKA KOHMIUKTHBIX CUTYallMi U CMATYaTh KOH(PIUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JaraTh CBOK TOYKY 3PEHHS C HCMOJIB30BAHHEM SI3BIKOBBIX
CPEACTB;

MOHUMATh ¥ UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAaHHOW U UHIMBUIYAIbHON PabOTHI;

BBIOMpPATh TEMATHKy M METOJbI COBMECTHBIX JIEUCTBHM C y4€TOM OOIIMX WHTEPECOB H
BO3MO>KHOCTEMN KaKJIOTO YiI€HA KOJUIEKTHUBA;

IIPUHAMATh UEIM COBMECTHOW JEATEIBHOCTH, OPTraHU30BBIBATH M KOOPIAWHHPOBATH
JNEUCTBUS O €€ JOCTHKEHUIO: COCTABJIATH IUIAH JCWCTBUM, PACHPENECIATH POJIUA C YUYETOM
MHEHUN YYaCTHUKOB, OOCYKIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAYECTBO CBOET0O BKJIAJa M KaXJOT0 y4YaCTHHKA KOMaHJIbl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE MPOEKTHI, OLIEHUBATh WAEU C TMO3WIIMU HOBU3HBI, OPUTMHAIBHOCTH,
MMPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B PA3JIUYHBIX CUTYyalHUsX,
MPOSIBIIATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PeryjsiTuBHbIE YHUBEPCAJIbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusamnus:
CaMOCTOSITEJIbHO OCYIIIECTBJISATh MMO3HABATENIBHYIO AEATEIbHOCTh B 00JIaCTH (DU3UKU U
aACTPOHOMUHU, BBISIBIIATH MPOOJIEMBI, CTAaBUTh U ()OPMYJIUPOBATH COOCTBEHHBIE 3a]1aUH;



CaMOCTOSITENIbHO COCTABJISATh IUIAH PEUIEHUS PacYETHBIX M KAYECTBEHHBIX 3ajay, IJIaH
BBITIOJITHEHHSI TIPAKTUYECKON pPabOThI C Y4E€TOM UMEIOIUXCSA PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEU U IIPEAIIOYTECHUM;

NABaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHUI;

JienaTh OCO3HAHHBIM BBHIOOp, apTyMEHTHPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pEIICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CTBOBATH (POPMUPOBAHUIO U MPOSIBICHUIO SPYAUIIMU B 007aCTH (PU3UKH, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHD.

CaMOKOHTPOJIb, SMOUMOHAJbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsiIM, BHOCUTb KOPPEKTUBBHI B JEATEIBbHOCTb, OIICHUBATh
COOTBETCTBHE PE3YJIbTATOB LEISAM;

BJIa/ICTh HABBIKAMH MTO3HABATENIbHON pedIeKCHH KaKk OCO3HAHUSI COBEPIIAEMbIX JACHCTBUI
Y MBICJIMTEIBHBIX MTPOLECCOB, X PE3YJIHTATOB U OCHOBAHUN;

HCIIOJIBL30BaTh MPUEMBI peIEeKCUU JJIsl OLICHKU CUTYaIlNH, BEIOOpa BEPHOTO PEIICHNUS,

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PELICHHUS 10 UX CHUKEHHUIO;

NPUHUMATh MOTUBBI M apPTYMEHTBI IPYTUX IIPU aHAIIM3€E PE3yJIbTAaTOB ACATEIbHOCTH;

NPUHUMATH ce0s1, MIOHWMAas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTBI JIPYTUX MIPU aHAIIM3€E PE3yJIbTaTOB ACATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPaBO APYrUX HA OLIUOKH.

B nporiecce nocTuxkeHus IMUHOCTHBIX Pe3yJIbTaTOB OCBOCHUS IPOTPAMMBbI IO (PU3UKE IS
YPOBHS CpeAHEro o0IIero o0pa3oBaHus y 00yUYalOIIUXCs COBEPIICHCTBYETCS dMOIIMOHAIBHBIN
WHTEIJIEKT, Mpe/oararouuii cpopMrUpoOBaHHOCTh:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBLHOE COCTOSIHUE,
BUJICTh HAIIPaBJICHUS Pa3BUTHS COOCTBEHHOM SMOLIMOHANIBHOU c(hepbl, ObITH YBEPEHHBIM B c€0€;

caMOperyJupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEIECHHUE, CIOCOOHOCThH aJalTUPOBATHCA K HSMOIMOHAIBHBIM
W3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKIIOYAIOIIEH CTPEMJICHHE K JOCTHMKCHUIO LEIH U YCHEXY,
ONTUMU3M, UHULIMATUBHOCTh, YMEHHE JIEUCTBOBATHh UCXO/ISl U3 CBOMX BO3MOYKHOCTEN;

OMIIATUH, BKIIOYAIONIEH CHOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSHUE JPYTHUX,
YYHUTBIBATH €0 TP OCYIIECTBIEHNUU OOIIEHN s, CIOCOOHOCTh K COUYBCTBHIO M CONEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIEHUS C JPYTUMHU
JII0JIbMU, 3a00TUTHCSI, MMPOSIBIISITH HHTEPEC U pa3peiiatb KOHQIUKTHI.

HPEAMETHBIE PE3YJIBTATBI
K koniy o6yuenus B 10 kiacce npeaMeTHbie pe3yabTaThl Ha 6a30BOM YpOBHE JOJKHBI
oTpaxaTh CHOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:
JEMOHCTPUPOBATh HAa MPUMEpPAx PoJib U MeCTO (PU3MKH B (OPMUPOBAHUU COBPEMEHHOM
HAay4YHOU KapTUHbI MHUPA, B PAa3BUTUUA COBPEMEHHOM TEXHUKHU U TEXHOJIOTHUW, B MPAKTUYECKOU
JIeITEIbHOCTH JIIOJICH;



YUUTHIBaTh TPAHUIBl MPUMEHEHUS H3YYCHHBIX (PU3NYECKHUX MOJENei: MaTepuanbHast
TOYKA, MHEpLHMAJIbHAs cUCTeMa OTCYETA, aOCONIOTHO TBEPAOE TENO, UICANbHBIN ra3, MOJEIH
CTPOEHHMS ra30B, KUJAKOCTEW M TBEPABIX TEJI, TOUYCUHBIN AJIEKTPUUECKUN 3apsl MPU PEIICHUN
¢bu3nUecKkux 3aaay;

pacno3HaBath (pu3myeckue sBNEHUs (TPOIEcChl) U OOBSACHATh UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHHSI BEUIECTBA U SJIEKTPOJAMHAMUKU:
PAaBHOMEPHOE M PAaBHOYCKOPEHHOE IPSIMOJIMHEMHOE [BHJKEHHE, CBOOOAHOE MaJCHHE TEll,
JIBKEHUE T1I0 OKPY)KHOCTHU, WHEpLHUs, B3auMojehcTBue Ten, auddys3us, OpoyHOBCKOE
JBUKEHUE, CTPOCHUE KUJKOCTEH M TBEPIBIX Tell, U3MEHEHUE 00bEMA Tell MpPU HarpeBaHUU
(oxnakJIeHnN), TEIIOBOE PaBHOBECHE, UCIIAPEHUE, KOHACHCAIMS, MIaBJIIEHUE, KpUCTAIA3aLus,
KHUIIEHUE, BJIAXXHOCTh BO3[yXa, MOBBILIEHUE JABJIECHUS Ia3a MPU €ro HarpeBaHHHM B 3aKPHITOM
COCYJE, CBS3b MEX]y IapaMeTpaMH COCTOSHHS Ta3a B HM30IPOLECCax, AJNEKTpHU3alus Tell,
B3aUMOJEHCTBHE 3apsI0B;

OINUCHIBATh MEXAHUYECKOE ABM)KCHHE, UCHOJb3Ys (PU3NYECKUE BEJIUYUHBL: KOOpJAUHATA,
MyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CUJla, UMIYJIbC Tella, KHHETUYeCcKas
SHEPrus, MOTEHLHAJIbHAS HSHEPrus, MEXaHWuecKas padoTa, MEXaHM4YecKash MOUIHOCTb; IpHU
OMHCAHUM TPABWIBHO TPAKTOBATh (PU3UYECKUM CMBICH HCIOJIb3YEMBIX BEIUYUH, HUX
0003HAYEHHUS U €AMHUILIBI, HAXOUTh (POPMYJIbI, CBS3bIBAIOLINE JAHHYIO PU3NYECKYIO BEIUYUHY
C APYTUMH BEJIMYUHAMU;

ONKCHIBATh HM3YyYEHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBIICHUS, HCIOJIb3Ys
(¢u3nUecKkue BEIWYMHBI: JABJICHUE Tra3za, TeMIeparypa, CPeIHssl KUHETHYeCKas >SHEprus
Xa0THYECKOI0 JIBJKEHMSI MOJIEKYJ, CPEIHEKBaJIpaTH4Has CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThl, BHYTPEHHSS dHEPrus, padoTra raza, KO3QQUIUEHT MOJE3HOTO JEHCTBUS TEIJIOBOIO
JBUTATEJIS; TPU OMTMCAHUU MTPABUIILHO TPAKTOBATH (PU3NYECKUIA CMBICI HCIIOIB3YEMbIX BEJIUYHH,
ux OOO3HAYEHUA M EIUHMIIBI, HAXOIUTh (OPMYIIbI, CBSA3BIBAIOIIME JAHHYIO (PU3NYECKYIO
BEJIMYMHY C APYTUMU BEIUUYHHAM;

ONKCHIBATh M3YYEHHBIE JJIEKTPUUYECKHE CBOMCTBA BEIIECTBA U JJIEKTPUUYECKUE SIBICHUS
(mpotiecchl), UCTIONB3YS (PU3HMUECKUE BETMUMHBL: JIEKTPUUECKHUI 3apsill, JJIEKTPUUYECKOE MOJIE,
HaIMpsHKEHHOCTh MO, TMOTEHLHMAaJ, Pa3HOCTh IOTEHUHMAJOB; MNPU OMUCAHUU MPABUIBHO
TPaKkTOBaTh (PU3MUECKUI CMBICI HCIOJB3YEMbIX BEJIMYMH, UX OOO3HAYEHUS W €JAUHUIIBL
yYKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMUMUHY C IPYTUMHU BEIMYUHAMU;

aHAJIM3UPOBaATh (PU3MUECKHE IMPOLECChl U SIBICHUSA, HCMOIb3Yys (PU3MUECKHE 3aKOHBI U
MPUHITUIIBL: 3aKOH BcemupHoro tsarotenus, |, Il u Il 3axkonst HproToHa, 3aK0H coxpaHeHUs
MEXaHUYECKOI IHEPTUH, 3aKOH COXPAHEHUSI UMITYJIbCA, IPUHIUI CYNEPIIO3ULIMK CHJI, TPUHIUI
pPaBHONPaBUS MHEPIUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KUHETHUECKYIO TEOPUIO CTPOCHHUS
BEILIECTBA, Ta30BbIE 3aKOHBI, CBS3b CPEAHEN KWHETUYECKOW SHEPIrUU TEIJIOBOTO JABUKEHUS
MOJIEKYJI ¢ aOCOJIOTHON TeMIEpaTypoid, MEPBBIA 3aKOH TEPMOIUHAMUKH, 3aKOH COXPAHCHUS
AIEKTPUYECKOro 3apsna, 3akoH KysoHa, mpu 3TOM pas3iunyaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHAa, €r0 MaTeMaTUYECKOE BhIPAXKEHUE U YCIOBUS (TpaHUllbl, 00J1aCTH) TPUMEHUMOCTH;

OOBSACHSTH OCHOBHBIE MPUHIIMIBI AEHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3ianyaTh YCIOBHS UX O€30MaCHOTO MCIIOIb30BAHUS B TOBCEAHEBHON KU3HU;

BBIMOJIHATh SKCIEPUMEHTHI IO HCCIENIOBAaHUIO0 (PU3NYECKUX SBICHHM U IMPOLIECCOB C
UCIIOJIb30BAHUEM TMPSMBIX M KOCBEHHBIX HM3MEpPEHUH, Npu 3TOM (opmMyIupoBaTh



npoOiemy/3agadyy W TUNOTE3y Y4eOHOTO OSKCIEpPHMEHTa, COOMpaTh yCTaHOBKY W3
MPeJI0KEHHOT0 000PYAOBaHUS, TPOBOAUTD OMBIT U (POPMYIUPOBATH BHIBOIBI;

OCYUIECTBJISITh MPSMbIE M KOCBEHHbIE HU3MEpEHUs (U3MUYECKUX BEJIWYUH, MPU STOM
BBIOMpPATh ONTHUMAJIBHBIN CIIOCO0 M3MEPEHUSI U HCHOJb30BaTh W3BECTHBIE METOJbI OLICHKHU
ITOTPEIIHOCTEN U3MEPEHUI;

MCCJIE0BATh 3aBUCUMOCTH MEXAY (PU3MUECKUMU BEJIMYMHAMU C UCIIOJIb30BaHUEM IIPSIMBIX
U3MEpPEHHUH, IPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHpPOBATh PE3yJbTaThl MOTYyYECHHOU
3aBUCUMOCTH (PM3UUECKUX BEJIMYMH B BUJIE TaOIUI] ¥ TPaUKOB, A€IaTh BBIBOJIBI IO pe3yJbTaTaM
UCCJIeI0BAHNUS;

coOmrofaTh mpaBuiia 0O€30MacHOrO TpyJda MPU TMPOBEACHUU HCCIEAOBAHHM B paMKax
y4eOHOTO0 OSKCIEPUMEHTa, Y4eOHO-UCCIEIOBATEIIbCKOW U TPOEKTHOM JEATEIBHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U TaOOpaTOPHOTo 000pyA0BaHNUS;

pemiaTh pacu€THhIE 3aJaud C SBHO 3aJaHHOW (PU3MYECKON MOJENbI0, HCIOIb3Ys
(¢u3nyecKkre 3aKOHbI U MPUHIIUIBI, HA OCHOBE aHaJIN3a YCJIOBUS 33]1a4M BBIOUPATh (PU3HUECKYIO
MOJEJIb, BBIACIATh (PU3UUECKUE BEIMYMHBI M (POPMYJIbI, HEOOXOAUMBIE ISl €€ pEeLICHUs,
MIPOBOJIUTH PACUETHI M OLIEHUBATh PEATIbLHOCTh MOJYYEHHOIO 3HAUE€HUS (PU3NYECKON BETUUNHBL;

peniaTh KaueCTBEHHBIE 3aJlayd: BBICTPAWBATH JIOTMYECKH HENPOTHBOPEUYUBYIO IIENOYKY
paccyX/eHUI ¢ OMOPOH HAa N3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBICHMUS;

UCIOJb30BaTh IPU PEIICHWH Y4YeOHBIX 3a7ad COBpPEMEHHbIE HMH()OPMAIIOHHBIE
TEXHOJIOTMH JIJIsl MOUCKA, CTPYKTYpUPOBAHUS, MHTEPIPETALMH U NPEICTABICHUS Y4eOHOU M
Hay4YHO-TIOMYJISIPHOW HMH(OpPMALWU, MOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHKOB, KPUTHYECKHU
aHAJIM3UPOBATH MOTYYaEMYIO HH(OPMALIUIO;

OPUBOJUTH MPUMEPHI BKJIAJa POCCUNCKUX U 3apYOCKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HayKu, 0OBbSICHEHHE MPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HaHUS 1O (U3MKE B TMOBCEAHEBHOM JKWU3HM ISt
oOecrieueHus: 0€30MaCHOCTH MPU 0OpALIEHUH € TPUOOPAMU U TEXHUYECKUMH YCTPOUCTBAMH, JJIS
COXPAHEHUs 3/J0POBBS U COOJIOACHHSI HOPM IKOJIOTUYECKOTO MMOBEACHUSI B OKPYKAIOIIeH cpeie;

paboTaTh B IpYIIIE C BHIIOJIHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH, INTaHUPOBATh paboTy
IpyNIbl, PAlUMOHAIBHO paCIpedessiTh OOS3aHHOCTM M IUIAHUPOBATh JIEATENbHOCTh B
HECTaHJAPTHBIX CUTYAILUSIX, aJIeKBaTHO OLIEHMBATh BKJIAJ Ka)KJIOTO M3 YYAaCTHUKOB TPYMIBI B
pelieHre paccMaTpuBaeMon IpoOIeMBI.

K koniy o6yuenus B 11 ki1acce npeaMeTHbie pe3yabTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTh y 00YUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEpPax poJib U MeCTO (PU3MKu B (OPMUPOBAHUU COBPEMEHHOM
HAy4YHOU KapTUHBI MHUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKU U TEXHOJOTHUM, B IMPAKTUYECKOU
AESITeIbHOCTH JIFOACH, EJIOCTHOCTh U €IMHCTBO (PU3NUECKON KapTHUHBI MUPA;

YUUTHIBATh TPAHUIBl TMPUMEHEHHS] M3YyYEHHBIX (U3MUECKUX MOJEJel: TOYEUHBIH
ANEKTPUYECKUIN 3apsii, JIyd CBETa, TOYEYHBIM HCTOYHUK CBETa, siepHas MOJENIb aToMa,
HYKJIOHHAsi MOJIeJIb aTOMHOTO siJIpa MpU PEIICHUH (PU3NYECKHX 3a]1ay;

pacrio3HaBath (pu3MUecKue sBJICHUsSI (IIPOILIECChI) U OOBSICHATh UX HAa OCHOBE 3aKOHOB
AJIEKTPOJIMHAMUKH U KBAaHTOBOM (PM3UKHU: 3JIEKTPUUECKasi MPOBOJUMOCTD, TEIIJIOBOE, CBETOBOE,
XUMUYECKOE, MAarHUTHOE JEUCTBHSA TOKA, B3aWMOJEHCTBHE MAarHUTOB, 3JIEKTPOMATHUTHAsS
WHIYKIUS, JEHCTBUE MArHUTHOTO TMOJISI Ha TPOBOJHUK C TOKOM M JIBIXKYLIMICS 3apsf,



AIIEKTPOMArHUTHBIE KOJIEOaHUSI U BOJHBI, IPSIMOJIMHEITHOE paCIpOCTpaHEHUE CBETA, OTPAXKEHHE,
npenomiieHue, uHTepdepeHus, audpakuus W TOMAPU3ALMS CBETa, IUCIEPCHs CBETa,
dhoroanekTpudeckuii 3pdext (pororddekr), cBeToBOE NaBleHNE, BOSHUKHOBEHUE JTMHEHYATOTO
CIIEKTpa aToMa BOJIOpOia, €CTECTBEHHAs! M HICKYCCTBEHHAs PaAHMOAKTUBHOCTH;

OMKCHIBATh M3YYEHHBIE CBOICTBA BellecTBa (JIEKTPUUECKHE, MAarHUTHBIC, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOJUMOCTD PA3IMYHBIX CPEM) U SJICKTPOMArHUTHBIC SBJICHUS (TIPOILIECCHI),
UCTIONB3YSl (DU3MUECKHE BEIWYHMHBI: JJIEKTPUUYECKUN 3apsiji, cuja TOKa, JJIEKTPUUYECKOE
HaANpsDKEHUE, JJIEKTPUYECKOE COIMPOTUBIICHHE, PAa3HOCTbh MOTEHIMAJIOB, 3JEKTPOJBIKYIIAs
cuia, paboTta ToKa, MHAYKIIMS MarHUTHOTO TOJIs, cuja Amnepa, cuia JIopeHiia, MHIyKTUBHOCTh
KaTYIIKH, SHEPTUs DJIEKTPUUYECKOT0 M MArHUTHOTO TMOJeH, MepuoJ W 4YacToTa KojeOaHui B
KoJe0aTeIbHOM KOHTYpE, 3apsi[i U CHJIa TOKa B MPOILIECCE TAPMOHUYECKUX 3JICKTPOMArHUTHBIX
KosneOaHui, (OKyCHOE pacCTOSHHE M OINTHUYECKas CHJIa JIMH3BI, MPU OMHCAHUU MPABHIBLHO
TPakTOBaTh (U3MUECKUH CMBICT HCIOJb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EAUMHUIBI,
yKa3bIBaTh (JOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIUUUHY C JPYTUMH BETUYMHAMU;

ONHCHIBATh W3YYCHHBIE KBAHTOBBIC SIBICHUS W TMPOIECCHI, HUCHONB3YS (PU3nMdecKue
BEJIMYMHBI: CKOPOCTh AJIEKTPOMATrHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPTUS U
UMIyJIbC (DOTOHA, MEpPHOJ NOJypacmaaa, SHEPrus CBSI3M ATOMHBIX siep, NpPU ONHCAHUU
IPaBWIBHO TPAKTOBaThb (PU3MUECKUI CMBICI HCHOJIb3YEMbIX BEJIMYHMH, UX OOO3HAYCHUs U
€IMHULIbI, YKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HaAYeHUE (PU3NIECKON BETUIHHBI,

aHAJIM3UPOBATh (PU3MYECKHE MPOLECCHl U SIBICHUSA, UCIOIB3Ys (PU3NUECKHE 3aKOHBI U
OpUHLIMIBL: 3akoH OwMa, 3aKOHBl IOCJEIO0BAaTENIbHOIO U  MapajuieIbHOrO COEAUHEHMS
IPOBOAHMUKOB, 3akoH Jlkxoyns—JleHua, 3akOH 3JEKTPOMarHUTHOM HMHAYKLUHH, 3aKOH
MPSIMOJIMHEHHOTO PacIpOCTPAHEHUS CBETAa, 3aKOHBI OTPAKEHHUSI CBETA, 3aKOHBI MPEIIOMIICHUS
CBeTa, ypaBHeHHE OWHIITeHHa a1 (oTod(pderra, 3aKOH COXpAaHEHUs JHEPruu, 3aKOH
COXPAaHEHHUs WMITYJIbCa, 3aKOH COXPaHEHHUS DJJICKTPUYECKOTO 3apsia, 3aKOH COXPAaHEHUs
MaccoBOI'0 4HMCla, MOCTylaThl bopa, 3akoH pajnOakTUBHOIO pacraja, Mpu 3TOM paziuvaTh
CJIOBECHYIO (POPMYJUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHUE M YCJIOBUS (TpaHUIIbL,
00J1aCTH) MPUMEHUMOCTH;

OTIPE/ICTIATh HaNpaBlieHUE BEKTOpa MHAYKIWHA MArHMUTHOTO TOJS MPOBOJHUKA C TOKOM,
cwiibl Amnepa u cuibl JIopeHna;

CTPOUTH U OMMCHIBATh NU300paKEHUE, CO3/1aBAEMOE TNIOCKUM 3€pPKajioM, TOHKOH JINH30M;

BBIMOJIHATh SKCIEPUMEHTHI [0 HCCIEIOBAaHUIO0 (PU3NYECKUX SBICHUM U IPOLIECCOB C
WCTIONIb30BAaHMEM TIPSIMBIX M KOCBEHHBIX HW3MEpPEHHH: Tmpu 3ToM  (OPMYyIHpPOBATH
npobiieMy/3agadyy ¥ TUMNOTE3y Y4eOHOrOo OKCIEPUMEHTa, COOUpaTh YCTAHOBKY W3
MPeJIOKEHHOT0 000PYAOBAaHHUS, TPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYIIECTBIISITh MPSIMbIE M KOCBEHHBIE H3MEpeHMs] (U3MUYECKUX BEJIMYHMH, MPU STOM
BBIOMpATh ONTUMAJBHBIA CIIOCO0 W3MEPEHUS W HWCIOJB30BaTh W3BECTHBIE METOJbI OILICHKU
IOTPELIHOCTEN U3MEPEHN;

MCCIIEZIOBATh 3aBUCUMOCTH (PM3NYECKUX BETTMYHH C UCIIOIH30BAaHUEM MPSMBIX H3MEPECHUI:
IpU 3TOM KOHCTPYMPOBATh YCTaHOBKY, (PMKCHPOBATH PE3yJIbTaThl MOJYYEHHOW 3aBHCUMOCTH
¢u3nyeckux BEIMYMH B BUAE TaOMUI W TpaduKoB, JAeIaTh BBIBOJIbI IO pe3yibTaTaM
WCCJICTOBAHMSI;



coOmrofath mpaBuiia O€30MacHOrO TpyJda MpU TMPOBEACHUU HCCIEAOBAHUNA B paMKax
y4eOHOrO0 OJKCIEpUMEHTa, Y4eOHO-HCCIENOBATENIbCKOW W MPOEKTHOM JIEATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1a00paTOpHOro 000pyA0BaHMUS;

pemiaTh pacu€THBIE 3aJaud C SBHO 3aJaHHOW (PU3MYECKON MOJENbI0, HCIOIb3Ys
(u3MYecKue 3aKOHbI U MIPUHIUIIBI, HA OCHOBE aHAIN3a yCJIOBUS 3a7a4i BbIOUpaTh (U3HUECKYIO
MOJI€TIb, BBIICTATh (PU3WUYECKHE BEIUYMHBI U (OPMYIIbI, HEOOXOAUMBbIE HIJisi €€ pelIeHHUs,
IIPOBOJIUTH PACUETHI M OLIEHUBATh PEATLHOCTh MOJYYEHHOIO 3HAYE€HUS (PU3NYECKON BETUUNHBL;

pelaTh Ka4eCTBEHHbBIC 3a/1aYd: BBICTPAWBATh JIOTUYECKH HEMPOTHUBOPEUMBYIO LEMOYKY
pacCykJIeHU ¢ OTMOPOM Ha U3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UYECKUE SIBIICHUS;

UCIIONIb30BaTh MPU pEHICHHH YYeOHBIX 3a7ad COBpPEMEHHbIE HH(POPMAIMOHHBIC
TEXHOJIOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAMN U MPEACTABICHUS yueOHOU U
HAYYHO-TIOMYJISIPHONM HH(pOpPMAIMK, TMOJYYCHHON M3 Pa3IWYHBIX HCTOYHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJyYaeMyto HHPOpPMaAIIUIO;

OOBSACHATH NPUHIUIIBI ACUCTBUS MAINH, TPUOOPOB U TEXHUUECKUX YCTPOMCTB, pa3andaTrh
YCIIOBHSI MX 0€30I1aCHOTO MCIOJIb30BaHUS B TOBCEAHEBHOM KU3HMU;

MPUBOANTH MPUMEPHI BKJIAJA POCCUUCKUX M 3apyOECKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE
HayKH, B 00bSICHEHUE IPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTUE TEXHUKHU U TEXHOJIOTHIA;

UCIOJb30BaTh TEOPETUYECKUE 3HAHUS 1O (U3MKE B TMOBCEAHEBHOM JKHU3HM JUIA
oOecnieyeHus 0€301aCHOCTH TP OOpaIllEeHUH ¢ TPUOOpaMU U TEXHUUYECKUMH YCTPONCTBAMU, AJIs
COXpaHEHUS 3J0POBbs U COOJIOICHUS HOPM SKOJIOTUYECKOTO IOBEACHHS B OKPYKAIOLIEH Cpeae;

paboTatTh B rPYIIIE C BHINOJHEHUEM PA3JIMYHBIX COLIMAIBHBIX POJIEH, IJITAHUPOBATH padoTy
Ipynnbl, palUoOHAIbHO paclpeleisaTh OOS3aHHOCTM U IUIAHUPOBATh JAESITEIbHOCTH B
HECTaHJAPTHBIX CUTYyalUsIX, aJ€KBAaTHO OLICHMBATh BKJIAJ KaXI0I'0 M3 YYACTHUKOB I'PYIIIHI B
pelIeHre paccMaTpuBaeMon MPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uu@poBbIe
Ne /i P Konrpoabnbie IIpakruueckue (itcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. DU3UKA U METO/JIbIl HAYUYHOI'O ITIO3HAHUSA
bubnnoreka IIOK
1.1 ®u3KKa U METO/Ibl HAYYHOT'O TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznea 2. MEXAHUKA
bubnnoreka IIOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
2.3 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pasneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6nuoreka [IOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edso0.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bu6muoreka [JOK
' da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Uroro mo pazneny 24
Paznen 4. JIEKTPOJIMUHAMUKA



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

Bbubnuoreka LIOK

4.1 JIeKTpOCTATHIE 10 https://m.edsoo.ru/7f41bf72
4 [TocTosiHHBIM 31€eKTpUYeCKUil TOK. TOKHU B 12 bubmmoteka [JOK
' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KIIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3jesioB U TeM uu@poBbIe
Ne n/m P Kontpoabnbsie IlpakTuueckue (itcpp )
NPOrpamMmsbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznea 1. QJIEKTPOJANHAMUKA
11 MarunuTtHoe noje. IJIeKTpOMarHuTHast 11 1 3 bubnmnoreka HOK
' WHTYKIIAS https://m.eds00.ru/7f41c97c
Utoro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4ecKue U SJIEKTPOMArHUTHBIE 9 1 bubnmnoreka [HOK
' KoJ1e0aHus https://m.edsoo.ru/7f41c97c
99 MexaHU4YEeCKHUE U JIEKTPOMArHUTHbBIC 5 1 bubnuotexa [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoteka [IOK
23 Onrrica 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
Pa3nen 3. OCHOBBI CIHEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
OCHOBBI CTICIIUATBHOM TEOPUH bubmuoteka [JOK
3.1 4 1
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no paszneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DneMeHThl KBAHTOBOW ONTHKHU 6 https://m.edsoo.ru/7fA1c97¢
but6mmoreka [IOK
4.2 4
Crpoctine atoma https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE PO 5 bubmorexa TIOK

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



https://m.edsoo.ru/7f41c97c
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Uroro no pasneny

15

Paspea S. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DIeMEHTHI aCTPOHOMUU U aCTPODHU3UKH 7 ]r?::;fsﬂll/llr?:clj:(])lr(jﬁf 11c97¢
Uroro no pasneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 O6o061maroniee MOBTOpPEHUE 4 ]r?::;iﬂlpllr?:clj(;?r(jﬁ £41c97c
Uroro no pazneny 4
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
1 ®dusuka — Hayka o npupoje. Hayunsie 1 bubnunoreka [HOK
METO/1bl TO3HAHUSI OKPYKAIOLIEro Mupa https://m.edsoo.ru/ff0c32e2
Posb 1 MecTo ¢u3nku B GOpMHPOBAHUHT
2 COBPEMEHHOH HAy4YHOH KapTUHBI MUPA, B 1 bubmorexa HOK
P At P 1P https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JAEATEITBHOCTH JIIOIeH
Mexanndeckoe ABrkeHHe. OTHOCHUTEIBHOCTD
3 MeXaHH4ecKoro asmxeHus. [lepememnenue 1 bubmorexa HOK
- eP ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE
4 PaBHOMEpHOE NIPSIMOIMHEHTHOE JBUKCHIE 1 bubmorexa HOK
p P A https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpEHHOE MPsIMOTIUHEITHOE 1 bubnuoreka [IOK
JIBIDKECHUE https://m.edsoo.ru/ff0c372e
5 CBoOonHOe majeHne. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOIHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiitnoe nBuxenue. /[prmxenne 1 bu6mmorexa [IOK
MaTEepUaIbHOU TOUKH 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[TpuHnunm oTHOCUTENBHOCTH [ anuiest.
8 Wnuepnmanbabie cucteMbl oTcuera. IlepBoiit 1 bubmotexa [JOK
pI - Hep https://m.edsoo.ru/ffOc3be8
3aKkoH HproToHa
Macca tena. Cuna. IIpuHIMI CYIIEPIIO3ULINA
9 cui. Bropoii 3akon HFIiIOTOHa ?11:1 ’ 1 bubmorexa [JOK
' p . a https://m.edsoo.ru/ff0c3be8
MaTepUaTbHOU TOYKH
10 Tperunii 3akoH Hbpr0TOHA 1151 MaTEpUAIIBHBIX 1 bubnuoreka [IOK

TOYCK

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
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https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

1 3aKkoH BCEeMUPHOTO TsroTteHus. Cua bubnmoreka [JOK
TsKeCTH. [lepBast kocMHUecKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoreka [IOK
12 Cuna yupyroctit. 3akon 'yka. Bec Tena https://m.edsoo.ru/ff0c3e18
Cuia tpenus. Koaddunment tpenus. Cuna
13 conpongneHmI npqp)l(bmsnmeﬂmf Tena B bubmorexa HOK
https://m.edso0.ru/ff0c3f76
KUJKOCTH WM ra3e
[TocTynarenpHOE U BpallaTeIbHOE ABUKEHUE
14 a0COJIIOTHO TBEPIOTO Tesia. MOMEHT CHIIBI. bubnnoreka [JOK
[Imeqo cunel. YcenoBus paBHOBeCUs TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
NmMnynbsc MmaTepuabHOW TOUYKH, CUCTEMBI
15 MaTepualbHbIX ToOUeK. IMIynbc cuibl. 3aKOH bubnnoreka [JOK
COXpaHEHUs UMNyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUKEHUE
PaGota u momrHOCTh cuibl. Kunetnueckas
16 9Heprus MaTepuaabHOW ToukHu. Teopema 00 bubmmorexa [OK
. https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETUYECKOW SHEPTUH
[TorenunaneHas sHeprus. [loreHnnanbHas
17 SHEPrus yrnpyro aepopMUPOBAHHOM bubnuotexa [JOK
npykuHbl. [loTeHnanbHas SHeprus Tena https://m.edsoo.ru/ffOc461a
BOJIM3U MOBEPXHOCTH 3eMITH
[ToTennnanpHbIe ¥ HETTOTEHIIUATBLHBIE CHITHI.
CBs13b paOOTHI HEMOTEHIMAIBHBIX CUII C
18 M3MEHEHUEM MEXaHUYECKON SHEPTUu bubmorexa HOK
https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKON IHEPTUn
JlabGopaTtopHas pabota «VccinenoBanue cBsizu
19 paboThI CUJIBI C U3MEHEHHEM MEXaHN4eCKON

DHEPIrUM Tejla Ha IPUMEPE PaCTIKEHUS
PE3MHOBOTO KI'yTa»



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
https://m.edsoo.ru/ff0c4502
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KonTtponshas padora no teme «Kunematuka.

20 Junamuka. 3aKOHbI COXpaHEHUS B bubmmorexa [JOK
' P https://m.edsoo.ru/ff0c4b74
MEXaHUKE
OCHOBHBIE TIOJIO’KEHUS MOJIEKYJISIPHO-
21 KMHETHYeCKOU Teopuu. bpoyHoBckoe bubmmorexa LIOK
pHit. bpoyH https://m.edsoo.ru/ffOc4dc2
nswkenue. Auddysus
XapakTtep JBU)KEHUS U B3aMMO/IEHCTBHS
22 YacTul] BelecTsa. Moaenu cTpoeHUs ra3os,
KUAKOCTEN U TBEPIBIX TEI
93 Macca monexyin. KonuuectBo BemecTsa.
[Tocrostnnas ABorazipo
24 TemmoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [llkana remneparyp Llenbcus
o5 Wneanpuerii raz 8 MKT. OcHOBHOE bu6mmoreka [IOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AbGcomoTHas TeMIepaTypa Kak Mepa cpeHei
. bubnuorexa [JOK
26 KMHETUYECKOW YHEPTUM IBUKEHUS MOJIEKYJI.
N https://m.edsoo.ru/ffOc511e
VYpaBHenne Menzeneesa-Knaneipona
27 3akoH /lambToHa. ["a30BBIC 3aKOHBI
JlaGopatopHas pabota «MccnenoBanue
28 3aBHCUMOCTH MEX/1y IapaMeTpaMu
COCTOSIHUS pa3peKEHHOT0 Ta3ay
29 H3omnporeccsl B ACAIBHOM ra3e U ux bubnnoreka [JOK
rpaduveckoe MpeacTaBIeHIe https://m.edsoo.ru/ff0c570e
BHyTpeHHss dHEprus TepMOAUHAMAYECKON
30 CHCTEMBI B CTIOCOOBI €€ N3MEHEHUSI. bubmuotexa [JOK
KonuuectBo TemnoTs! u pabora. BuyTpenHss https://m.edso0.ru/ff0c5952
9HEPTrUs OJJHOATOMHOIO UJEAJIIBHOTO Ta3a
bubnnorexka [JOK
31 Bune! Tennonepenaun 1

https://m.edsoo.ru/ff0c5c36
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VY nenbHas TEIUIOEMKOCTE BEIIECTBA.

32 KonnuecTBO TEMIOTHI Mpu TEIIonepeaaye. bubmmorexa [JOK
. https://m.edsoo.ru/ff0c5c36
AnmabatHblii mporiecc
33 [IepBblil 3aKOH TEPMOAUHAMUKU U €TI0 bubnuoreka [IOK
IIPUMEHEHHUE K U30IIpoLeccaM https://m.edsoo.ru/ffOc5efc
HeoOpatumocTh npo1ieccoB B MPUPOIE. bubnmoreka [JOK
34 .
BTopoii 3ak0H TepMOIUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Mpunuun nevictus u KI1J rermoBoit bubmuoreka [JOK
MaIl1HbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KI1/]
37 DKOJOTuYecKHe MPoOIeMbl TETNIOIHEPTeTUKH
38 Oo6o6maromuii ypok «MolekysipHas bubnnoreka [JOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo0.ru/ff0c6938
KonTposbnas pabota o Teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa [JOK
https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHKI
40 [Tapoo6pazoBaHue U KOHJEHCAIUS. bubnnoreka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
41 AOcomoTHaAs 1 OTHOCHUTENIbHAS BIIAXKHOCTH bubmuorexa [JOK
BO3Ayxa. HachlleHHbIN nap https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramnueckue n
42 amopdHbIe Tena. AHU30TPONHS CBOWCTB bubnuoreka [IOK
KpUCTaUIoB. JKHIKHE KPUCTAILIBI. https://m.edso0.ru/ff0c65f0
CoBpeMeHHbIE MaTEepHaIIbI
43 [MnaBneHue u KpucTauIM3aus. Y IenbHas bubnmoreka [JOK
TerutoTa masneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bu6mmorexa [IOK
44 YpaBHeHHe TEIMI0BOrO OanaHca https://m.edsoo.ru/Ff0c6820
45 DneKTpu3zanus Tei. DINEKTPUIECKUH 3apsi. bubnnoreka [JOK

JIBa BH1a AIEKTPUUECKUX 3apsI0B

https://m.edsoo.ru/ffOc6bcc
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[IpoBOIHMKH, TUATIEKTPUKU U

46 HOJIYTIPOBOJJHUKU. 3aKOH COXPaHEHHUS bubmmorexa [JOK
https://m.edsoo.ru/ffOc6bcc
ANEKTPUYECKOTO 3apsia
47 B3aumopeiictBue 3apsanoB. 3akon Kyiona. bubnnoreka HOK
To4YeyHbIil 2JIEKTPUYECKUN 3apsi] https://m.edsoo.ru/ffOc6ced
Hanpspk€HHOCTD 3IEKTPUYECKOTO MO,
48 [TpuHIMI CYyTIEPIIO3UIINH SIEKTPUUECKUX bubmmorexa [TOK
" . https://m.edsoo.ru/ffOc6df2
nosielt. JIunuu HanpsKEHHOCTH
49 PaGora cuit 31eKTpoCcTaTuuecKoro moJsl. bubnuorexa [JOK
ITorennuain. PasHocTh MOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOAHUKY U JUAIIEKTPUKHU B
50 3J1peKTp)j)CTaTI/IquiK0M HOIJ)IG. bubmmorexa [JOK
https://m.edsoo.ru/ff0c7018
JusnexkTpuueckasi IpOHUIIAEMOCTb
N bubmuorexa [JOK
>1 Duektpoémrocte. Koraencarop https://m.edsoo.ru/ff0c7126
59 DIEeKTPOEMKOCTD MJIOCKOTO KOHJEHCATOPA. bubnmnoreka [JOK
DHeprus 3apsHsKeHHOT0 KOHJIEHCaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopatopHas pabota "M3mepenue
IEKTPOEMKOCTH KOHJeHcaTopa"
[IpyuHDHMI 1EeHCTBHS U IPUMEHEHHE
54 KOHJIEHCATOPOB, KOMIMPOBAIBHOTO anmnapara,
CTPYHHOIO MPUHTEPA. DIEKTPOCTATUYECKAS
3anuTa. 3a3eMIIeHUE 3IEKTPONpHOOpOB
DIIEKTPUYECKHI TOK, YCIOBHS €70
55 cymectBoBanus. [Tocrosaunsiil Tok. Crita
toka. Hanpsixenue. ConpotuBienue. 3akoH
OmMa ju1st yyacTka Lenu
[TocnenoBarenbHOE, MapauieabHOE,
56 CMEIIIAHHOE COEIMHEHNE MMPOBOIHUKOB. bubmuotexa [JOK

JlaGopaTtopHnas pabora «3yueHue
CMEIIaHHOTO COSANHECHUS PE3UCTOPOBY

https://m.edsoo.ru/ff0c74f0
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PaboTta 1 MOIITHOCTH ANEKTPUIECKOTO TOKA.

bubmuoreka [JOK

57
3akon J[xoyns-Jlenna https://m.edsoo.ru/ff0c7838
3akon OMa 115 MOJTHOM (3aMKHYTOM )
ANEKTpUUECKON 1enu. KopoTkoe 3amMmbIKaHKeE.
58 JlaGopaTtopHnas padora «M3mepenne IJ1C bubmorexa HOK
patopHai p P https://m.edsoo.ru/ff0c7ae0
UCTOYHUKA TOKA U €r0 BHYTPEHHETO
COTIPOTUBIICHUS
DIIeKTPOHHAs MMPOBOJIUMOCTD TBEPIBIX
59 METAJIJIOB. 3aBUCUMOCTh COIPOTHBIICHUS
METAJIJIOB OT TEMITEPATYPHI.
CBepXIpoBOAUMOCTh
60 DJeKTpUUYECKHil TOK B Bakyyme. CBOMCTBA
AIEKTPOHHBIX MTYYKOB
[TonynpoBoaHUKH, UX COOCTBEHHAS U
61 MpUMecHasi MpoBoAMMOCTh. CBoOMCTBa p—N- bubmmorexa [TOK
P P ) https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynpoBogHIKOBBIE TPUOOPHI
DNEKTPUYECKHIA TOK B PACTBOPAX U
62 pacriaBax 3JIEKTPOJIUTOB. bubnnoreka [JOK
DIEKTPOIUTHYECKAST JUCCOLIHALIHS. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DIIeKTPUUYECKHI TOK B ra3ax.
. . bubnuorexa [JOK
63 CaMOCTOSATEIbHBIN U HECAMOCTOSATEIbHBII
https://m.edsoo.ru/ff0c84ae
pazpsaa. Monnus. [1na3zma
DIIeKTpUYECKHe MPUOOPHI U YCTPOMCTBA U MX
64 1| aKTE‘—IeCKOG 1} I/II)MGHSHI/IC };'I zBpma bubmoreia HOK
p P 1P https://m.edsoo.ru/ff0c86fc
TEXHHKH 0€30TacCHOCTH
bubmuorexa [JOK
65 O06006marmui ypoK «IEKTPOTHHAMUKA
HISTOTIHH YD pod https://m.edsoo.ru/ff0c88be
KonTpomnpHas pabota mo Teme
66 «Qnexkrpocraruka. [locTosHHbIN bubnmoreka [JOK

AIIEKTPUYECKHUI TOK. TOKU B pa3iIuyHbIX
cpenax»

https://m.edsoo.ru/ff0c8a8a
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67 PesepBublit ypok. KonTponbhas paboTa mo 1 bubnuorexa [IOK
TeMe "DnekTpoaruHamMuKa" https://m.edsoo.ru/ff0c8c56
68 PeseprubIil ypok. O600maronuii ypox mo 1 bubnnoreka HOK
temam 10 knacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

11 KIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabnbsie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl

[TocTostHHBIE MATHUTHI U UX

1 B3auMo/ieiicTBue. MaruutHoe nosie. Bektop 1 bubmuorexa [JOK
MarHUTHOM MHAYKUMH. JIMHUM MarHUuTHON https://m.edsoo.ru/ff0c9778
WHIYKIAH
MarauTHoe 1moJje NPOBOJHUKA C TOKOM.

2 OmeIT Opcrena. Bzanmonelicteue 1 bubmmorexa LOK

P i https://m.edsoo.ru/ff0c98fe

MIPOBOJHHUKOB C TOKOM

3 JlabopaTtopnast pabora «3yuenue 1 1 bubnuorexa [JOK
MAarHUTHOTO TTOJISI KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelficTBe MarHUTHOTO TOJISI HA POBOAHUK C

4 tokoM. Cunia Ammiepa. Jlaboparopnas pabota 1 1 bubnmnorexa [JOK
«Hccnenosanue neicTBUS IIOCTOSIHHOI'O https://m.edsoo.ru/ff0c9acO
MarHuTa Ha paMKy ¢ TOKOM)
JlelicTBME MAarHUTHOTO TOJIS HA

5 BHK cs1 3apspKeHHYo yacTtuiry. Cuna 1 bubmmorexa [JOK
ABIDRYHIYTO P o - https://m.edsoo.ru/ff0c9df4
Jlopenna. Pabora cuisl Jlopenia
DnekTpoMarouTHas UHAYKIus. [lotok

5 BEKTOpAa MarHUTHOM MHAYKIuHU. DJ(C 1
WHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOU
nHaykuu Papanes

7 JlaGoparopHas pabota «MccienoBanue 1 1 bubnnoreka [JOK
SIBJICHUS DJIEKTPOMArHUTHON MHAYKIIUN https://m.edsoo.ru/ff0cal50
NHayKTUBHOCTB. SIBI€HNE CAMOUHIYKIIWH.

8 OJIC caMOMHAYKIIMUA. DHEPTUS MAarHUTHOTO 1 bubnnorexka [JOK
MOJISl KaTYIIKU C TOKOM. DJIEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
noJie
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TexHu4eckue yCTpoucTBa U UX IIPUMEHEHHUE:
IIOCTOSIHHBIE MarHUTBI, dJIEKTPOMAarHUThI,

o 3EKTPOABUTaTENb, YCKOPUTEIN
3JIEeMEHTAPHBIX YACTHI], UHIYKIIMOHHAS MIeYb

10 O6o6mmarmuii ypok «MarauTHoe moJe. bubnnoreka [HOK
DNIeKTPOMArHUTHasE UHIYKITUS https://m.edsoo.ru/ff0cab82

1 KoHTtponbHas pabota 1o Teme «MarautHoe bubnnoreka [HOK
noJjie. IEeKTpOMarHuTHas UHAYKIHS https://m.edsoo.ru/ffOcad58
CBoOoIHBIE MEXaHHYECKHE KOJIeOaHusl.

12 lMapmonnueckue konebanus. YpaBHEeHUE bubnuorexa [JOK
rapMOHHMYECKHMX Kojiebanui. [IpeBpaienue https://m.edsoo.ru/ff0caf06
SHEPTUu
JlabopaTtopHas pabora «HMccnenoanue

13 3aBUCHUMOCTH TIEpHO/1a MAJIbIX KoJeOaHui
rpy3a Ha HUTU OT JIJTMHBI HUTH U MAcChl
rpy3a»

Konebarenbublit KoHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJIEOAHHS B UACATHBHOM
14 K0JIeOaTeIbHOM KOHTYpe. AHAJIOTUS MEXAY bubnuorexa LIOK
https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMU U DJIEKTPOMArHUTHBIMHU
KOJIe0aHUSIMU
®opmyna TomcoHa. 3aKOH COXpaHEHHS
15 SHEPTHH B UACATBHOM KOJeOaTeIbHOM bubmmorexa LHOK
https://m.edsoo.ru/ff0ch9c4
KOHTYpE
[IpencraBienue o 3aTyxaroUMX KOJIeOaHUAX.

16 BoinyxeHHBIE MEXaHUYECKUE KOJIeOaHMUsI. bubnuoreka [IOK
Pe3onanc. BeinyxaeHHbIE https://m.edsoo.ru/ffOcbb86
AJIEKTPOMArHUTHBIC KOJICOaHUS
[lepemennsiii Tok. CHHYCOUJAIBHBIN

17 MIEPEMEHHBIN TOK. MOITHOCTh NEPEMEHHOTO bubnmoreka [JOK

TOKa. AMIUTUTYJHOE U JEHCTBYIONIEE
3HAYCHHUE CHUJIbI TOKA M HATIPSHKEHUS

https://m.edsoo.ru/ffOcbd34
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Tpancdopmarop. [IponsBozacTBo, nepenaya u

18
noTpebieHUE NEKTPUIECKON YHEPTHH
YCTpOoNCTBO U MPaKTHUECKOE MPUMEHEHUE
19 AIIEKTPUYECKOTO 3BOHKA, TEHEpaTopa bubmmorexa [TOK
p T patop https://m.edsoo.ru/ffO0cc324
MEPEeMEHHOTO TOKA, JIMHUN JJICKTporepeaayd
DKOJIOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE
20 anekTpodHeprun. KynbTypa ucnonap3oBanus
3JIEKTPOIHEPTHH B TOBCEAHEBHON KU3HU
MexaHuueckre BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuon. Cxkopocts bubnuorexa [JOK
pacrpocTpaHEHHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunsie ¥ MPOAOIBbHBIE BOTHBI
29 3Byk. CKOpOCTh 3ByKa. [ pOMKOCTH 3BYKa. bubnuorexa [JOK
Bricora Tona. TemOp 3ByKka https://m.edsoo.ru/ffOcccOc
93 DNIeKTpOMarHUTHBIE BOJIHBI, UX CBOMCTBA U bubnnoreka [JOK
ckopocTsb. [IIkana 3J1eKTpOMarHUTHEIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHIMIBI paTUOCBSI3U U TEJICBUACHHUS.
PasBuTHe cpencts cBsa3u. Pannonokanus
bu6mmoreka [IOK
25 KonTponbnas pabota «KonebaHus u BOIHBD
p p https://m.edsoo.ru/ffOcc6f8
[IpsmonuHeitHOe pacipocTpaHEeHHE CBETa B
26 O;)Ho OJIHOM ¢ ez[i T(?qqublﬁ ACTOYHHUK bubmmorexa [TOK
P pese. https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OTtpaxkeHue cBeta. 3aKOHbBI OTPAKEHUS
27 ceeta. [locTpoenue n3o0pakxeHnil B IIIOCKOM bubmorexa HOK
' P p https://m.edsoo.ru/ffOcd4e0
3epkane
[Ipenomnenue ceera. [loaHOE BHYyTpEHHEE
28 otpaxkeHue. [IpenensHbIil yroi moJHOro bubnnorexa [IOK
P P A https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKCHUS
29 JlaGopatopHas pabora «M3mepenue bubnuoreka [IOK

MoKas3aTceiid MPCJIOMJICHUSA CTCKIIa»

https://m.edsoo.ru/ff0cd67a
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JIunssl. [TocTpoenue n300pakeHuil B TUH3E.

30 dopmyIia TOHKOH JMH3BI. Y BeIUYCHHE bubmmorexa LIOK
pMy ' https://m.edsoo.ru/ffOcddle
JIMH3BI
31 JlaboparopHas pabota «lccrnenoBanue
CBOWCTB M300paXCHU B JIMH3AX)
Hucnepcus cera. CloXHBINA cOCTaB OEIIOT0O
32 cera. [[Ber. JlabopaTopHas pabota
«Halmnronenue nucrnepcuu cBeTa»
33 WNurtepdepennus creta. Judpakus ceera. bubnuorexa [JOK
Judpakuronnas pemeTka https://m.edsoo.ru/ff0ced22
34 [TonepedHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
ITonapusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuueckue MpuOOPHI U YCTPOCTBA U
yCIIOBUS UX O€30MacHOr0 MPUMEHEHUS
['panuibl MPUMEHUMOCTH KJIaCCUYECKOM
36 MexaHukH. [locTymnarsl ciennanbHONU TEOPUU bubnuorexa LIOK
) 4 t P https://m.edsoo.ru/ff0cf862
OTHOCUTEIIBHOCTH
37 OTHOCUTENHHOCTh OJJTHOBPEMEHHOCTH. bubnuoteka [JOK
3amesieHne BpEeMEHH U COKpaIleHNe JJTUHBI https://m.edsoo.ru/ffOcfa42
DHeprus v UMNYJIbC PEISITUBUCTCKOM
38 gacTuibl. CBSA3b MAaCChI C YHEPTUCH H bubmmorexa [JOK
Hel- p https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPIHUs MOKOS
39 KonTtponbHas padora «Ontuka. OCHOBbI bubnnoreka [JOK
CIIELUATIbLHON TEOPUU OTHOCUTEIILHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonsl. opmyna [1nanka. DHeprus u bubnnoreka [JOK
UMITYJIBC (POTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U HccaenoBanue Gorodddexra. bubnmoreka [JOK
Omnpitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akoHbl poTrodpdexra. YpaBHEHUE
N (? b P bu6mmoreka [IOK
42 OnnmreitHa 1 porodddexra. «Kpachas

rpanuna» Gororddexra

https://m.edsoo.ru/ff0d015e
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Hasnenue ceera. Onbrtsl [1. H. JIeGenena.

bubmuoreka [JOK

43
XUMHYECKOe IeHUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuyeckue yCTpoHCTBa U MPAKTUYECKOE

44 npuMeHeHue: GoTo3JIeMEHT, (POTOAATUHK,

COJTHEYHas OaTapesi, CBETOUO/T

45 Pemenue 3amay no reme «JI€MEHThI bubnmoreka [JOK
KBAHTOBOM ONTUKH https://m.edsoo.ru/ff0d0302
Mopenb atoma Tomcona. ONbITHI

46 Pezepdopna o paccessHUIO 0-4acTH bubmmorexa [JOK

PROpL P H https://m.edsoo.ru/ff0d091a
[TnanerapHas Moaenb aroma
bu6mmoreka [IOK
47 IToctynatel bopa
Y p https://m.edsoo.ru/ffOdOafa
H3nydenue u noryomenrne GOTOHOB MPU
48 e z)?ozw aToMa ¢ OJHOro (bOBH?[ 3Hepr1/m bubmorexa [JOK
P . P P https://m.edsoo.ru/ff0dOafa
Ha apyroii. Buasl criekTpos
BonnoBele cBoiicTBa yacTHIl. BoiaHBI 1

49 Bpoiins. KopryckynsipHO-BOIHOBO bubnuorexa [IOK
nyanu3M. CIIOHTaHHOE W BBIHYKJICHHOE https://m.edsoo.ru/ff0d0Oca8
U3IIy9CHUE
OTkpbITHE PATUOAKTUBHOCTH. OTBITHI

50 Pezepdopna o onpeaenennio cocrasa bubmmorexa [JOK

PROPA el https://m.edsoo.ru/ff0d0fd2
PaauOaKTUBHOTO U3ITYyUCHUS
CgoiicTBa anba-, 6era-, raMmma-u3ITydeHuUs.

51 Brnusinue pagnoakTHBHOCTH Ha JKUBBIE
OpTaHU3MBI
OTKpbITHE TPOTOHA U HEUTpOHA. I30TOMBI.

59 Anbda-pacnaa. DIeKTPOHHBINA U bubnnoreka [JOK
NO3UTPOHHBIN OeTa-pacnaz. ['amma- https://m.edso0.ru/ff0d1162
U3IIy4eHHE

53 DOHeprus CBSI3U HYKJIOHOB B sfipe. S nepHbie bubnnorexka [JOK

peaxuun. SnepHsbiit peaktop. [Ipobiemsl,

https://m.edsoo.ru/ff0d1356
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NIEPCIEKTUBBI, YKOJIOTUYECKUE aCIIEKThI
SIIEPHOM SHEPIeTUKH

54

DyieMeHTapHbIe YacTUllbl. OTKPBITHE
no3uTpoHa. MeToab! HaOMOICHUS U
perucTpamum 3JIeMEHTapHbIX YaCTHULL.
Kpyrusi cron «®yHaaMeHTaIbHbIE
B3anMoeicTBusl. EQMHCTBO (hm3mueckoit
KApTUHBI MUPA»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

56

57

58

59

Bun 3Bé31H0r0 HEOa. Co3Be3nus, ApKue
3Bé3III>I, IIJTaHETHI, UX BUAUMOC NBUXKCHUC.
Conneynas cucrema

Comnnne. ConaeyHast akTUBHOCTE. MICTOUHUK
sHeprun CoJIHIIA U 3BE3]T

3BE3/bl, UX OCHOBHBIE XapAKTEPUCTUKH.
3BE3 /b1 INIABHOM MOCIIEI0BATEIBHOCTH.
Buytpennee crpoenue 38371 CoBpeMeHHbIE
IIPEICTABIICHUS O IPOUCXOKACHUU U
spommony CoJHIa U 3BE3]

Muineynsiii [Tyre — Hama ['anakTuka.
[Tonoxenne n nBmxenne CosHLa B
l'anmakruke. I'anaktuky. YEpHbIE ABIPHI B
Apax TaJaKkTUK

Bcenennas. Pa3z6eranue ranaktuk. Teopus

bousbiioro B3psiBa. PenukroBoe usiyueHue.
MeraranaktTuka

60

61

Hepemennsie mpobieMbl aCTpOHOMUHN

KonTtponbHas pabota «D51eMeHThI
ACTPOHOMMH U aCTPOPUIUKI»

62

O6o0matromuii ypok. Pois dhusuku u
aCTPOHOMHUH B IKOHOMHUYECKOMH,
TEXHOJIOTHYECKOM, COIMAIbHON M ATUYECKOM
cdepax AesITeN,HOCTH YeIIOBEKa



https://m.edsoo.ru/ff0d0e38

63

O6o6maromuit ypok. Pois u Mmecto pusuku
Y aCTPOHOMUU B COBPEMEHHON HAyYHOU
KapTUHE MHpa

64

65

66

Ob6o6maromuii ypok. Poib puznueckoit
TEOpHH B (HOPMUPOBAHUU NIPEACTABICHUN O
¢u3uveckoil kKapTHHE MHUpa

O6o06maromuii ypok. Mecto pu3ndeckoit
KapTHHBI MUpPa B 00ILEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUN O
pupoze

PeszepBHbIil ypok. MarHutHoe nosie.
OJeKTpOMarHUTHAs MHYKLUS

67

PesepBubiit ypok. Ontuka. OCHOBBI
CHEIHMAbHON T€OpUH OTHOCUTENbHOCTH

68

Pesepnbriii ypok. KBantoBas ¢pusuka.
DJIeMEHTHI aCTPOHOMUU U aCTPOPHUZUKHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784
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