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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma 1o ¢u3uke 6a30BOro ypoBHsI Ha YpOBHE CPEIHEro 001ero oopazoBaHus
pa3paboTaHa Ha OCHOBE MOJOXKEHUN 1 TPeOOBAHUH K pe3ylbTaTaM OCBOCHHS OCHOBHOM
obOpasoBarenbHON Mporpammsl, npeacTaBieHHbIX B PI'OC COO, a Takxke ¢ yu€Tom
benepanbHO pabovelt mpOrpaMMbl BOCIIUTAHUS U KOHIICTIIIUH [IPETIOIaBaHus yIeOHOTO
npeamera «Pusnka» B 00pa3oBaTelbHBIX opranu3anusax Poccuiickoin @enepannm,
pean3yoIX OCHOBHBIE 00pa30BaTeIbHbIC IPOrPAMMBI.

Copneprkanue mporpamMMsl 1o (pU3MKe HapaBiIeHO Ha (POPMUPOBAHHUE €CTECTBEHHO-
HaY4YHOH KapTHHBI Mupa oOyuatommxcsi 10—11 xkmaccoB npu o0yueHnn ux ¢pusnke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/I€ATEIbHOCTHOTrO IoaxoAa. [IporpaMma no gusuke cooTBeTCTBYET
tpedoBanusaM OI'OC COO k miiaHupyeMbIM JUYHOCTHBIM, IPEMETHBIM U METAIIPEIMETHBIM
pe3yibTataM 00y4eHus, a TAKXKe YUYUTHIBACT HEOOXOAMMOCTb Pealu3alui MEKIPEIMETHBIX
CBsi3el (PM3UKHU C €CTECTBEHHO-HAYYHBIMU y4eOHBIMH ITpeaMeTaMu. B Heil onpenenstoTcs
OCHOBHBIC LI€JIM U3yueHHs (PU3UKH Ha YPOBHE Cpe/iHero oouero oopazoBaHus, iaHUpyeMble
pe3yabTaThl OCBOSHHS Kypca (PM3HUKU: TMYHOCTHBIE, METAIIPEIMETHBIE, IPEMETHBIC (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

® [UIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (M3UKK Ha 0a30BOM YPOBHE, B TOM YHCIIE

IPEMETHBIE PE3YJIbTAThI M0 T0/1aM 00YUYEHHUS;

e cojepxaHue yyeOHoro npeamera «Pu3nkay 1o rogam oOyueHus..

dwu3mKa KaK HayKa o0 HanOoJsee o0MIMX 3aKOHAX MMPUPOIBI, BBICTYIIAS B KAUECTBE YUCOHOTO
IpeaMeTa B IIKO0JIE, BHOCUT CYLIECTBEHHBIN BKJIaJl B CUCTEMY 3HAHUH 00 OKpYXKarolleM MUpeE.
IkonbHBINA Kype PU3UKH — CHCTEMOOOPa3yIOLIHi U1 €CTECTBEHHO-HAYYHBIX YYeOHBIX
IPEMETOB, TOCKOJIbKY (PM3NYECKHE 3aKOHBI JIEXKAT B OCHOBE IIPOLIECCOB U SIBJICHUMN, U3y4aeMBbIX
XUMHEH, Onosoruei, pusnueckoii reorpadueii u actpoHoMuei. Mcmonb30Banue u akTHBHOE
npUMeHeHHe GU3NYECKUX 3HAHUH ONpeieNnsieT XapakTep U pa3BUTHE pa3HOOOPa3HbIX
TEXHOJIOTHI B cpepe SJHEPreTUKH, TPAHCIIOPTA, OCBOEHUSI KOCMOCA, MOJIYyYEHHUSI HOBBIX
MaTepHaJIoB ¢ 33JJaHHBIMU CBOMCTBAMHM U ApYyrux. M3yueHue pU3MKu BHOCUT OCHOBHOM BKJIaJ B
(bopMHUpOBaHKE €CTECTBEHHO-HAYYHON KapTHHBI MUpa 00ydarouuxcs, B popMupoBaHUE YMEHUI
NPUMEHSATh HayYHbIH METO]I TO3HAHUS NPH BBIOJTHEHUN UMHU y4eOHBIX HCCIIEIOBAHUH.

B ocHOBY kypca ¢pu3uku A1 ypOBHS CpeTHEro 00IIero o0pa3oBaHUsl MOJOKEH Pl UICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmrnocmu. B cOOTBETCTBUU C HEW KypC ABIISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJICPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKH, BKIFOYAET KaK BONPOCHI KJIACCUYECKOH, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuszayuu. B cooTBeTCTBUHU C HEl MaTepuai Kypca GU3NKU 00beTUHEH BOKPYT
¢usnueckux Teopuid. Begymmm B kypce siBisiercs popMUpoOBaHUE NPEACTABIEHUHN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BEUIECTBE U MOJIE.

Hoes cymanumapusayuu. E€ peanuzanus npeanonaraeT uCrojib30BaHue F'yMaHUTapHOTO
noTeHIuana Gpu3nyeckon HayKu, OCMBICIIEHUE CBA3H Pa3BUTHs (PU3HUKH C pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMH, HDABCTBEHHBIMU U KOJIOTHYECKUMU MpoOIeMamMHu.

Hoes npuknaonou nanpasnennocmu. Kypce Gpu3nku npezmnonaraetT 3HaKOMCTBO € IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHUH U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes sxonoeuzayuu peannusyercs NocpeICTBOM BBEACHHUS JIEMEHTOB CO/IEpIKaHUs,
MOCBSIIEHHBIX SKOJIOTHYECKUM IPOoOieMaM COBPEMEHHOCTH, KOTOPBIE CBSA3AaHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYkKJIeHHs TPO0JIeM palliOHAIBHOTO TPUPOIONOIb30BaHUS U
HKOJIOTMYECKOIl 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (GU3UKU Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus
ABIAIOTCA (pusmueckre Teopun (GopMUpOBaHUE TPECTABIECHUN O CTPYKTYpPE MOCTPOCHHUS



buznueckoil Teopuu, poiu GyHIaMEeHTaIbHBIX 3aKOHOB U MIPUHIIUIIOB B COBPEMEHHBIX
IPEJCTaBICHUSX O IPUPOJIE, TPAaHUIaX TPUMEHUMOCTH TEOPUH, /1JIs1 ONIMCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U MIPOLIECCOB).
CucTeMHO-IeITENbHOCTHBIN MOAX0/ B Kypce (PM3HUKU PeaTn3yeTcs MPEXkKAe BCETo 3a CUET
OpraHU3aIH SKCIIEPUMEHTAIIBHOM JIeATeNbHOCTH o0yJaromuxcs. J{ins 6a30Boro ypoBHs Kypca
(U3UKK — ITO UCIIOIB30BAHUE CHCTEMBI (PPOHTATILHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
71a00paTOPHBIX pabOT, KOTOPHIE B MporpaMmMme 1o Ghu3rKe 00beTMHEHBI B OOLTHI CITUCOK
YUYEHHUECKUX MPAKTUYECKUX paboT. Bbienenue B ykazaHHOM IepedHe J1abopaTopHbIX padoT,
MIPOBOAMMBIX JUIsl KOHTPOJISL M OLEHKHU, OCYIIECTBIISETCS] y4aCTHUKaMU 00pa30BaTEIbHOTO
npoliecca UCX0s U3 OCOOCHHOCTEH MIIAaHMPOBAHUS U OCHAIeHUs KabuHeTa Gpusuku. [Ipu sTom
oOecrnieunBaeTcs OBIaJIeHUE O0yUYaIOIIMMUCS YMEHUSMU MPOBOIUTH KOCBEHHbIE U3MEPEHHS,
UCCIIEIOBAaHMS 3aBUCUMOCTEH (PU3MUECKUX BEIWYHMH U IIOCTAHOBKY OIBITOB TI0 IIPOBEPKE
MPEIOKEHHBIX TUIIOTE3.
Bonbiioe BHUMaHME yAEIsA€TCS PELIEHUIO pacYETHBIX U KaUeCTBEHHBIX 3a4a4. [Ipu aToM
JUTSL pacuETHBIX 3a]1a4 IPUOPUTETOM SBJISIIOTCS 337a4u C SIBHO 3aJIaHHOM (pU3MUECKON MOJIeNbIO,
MO3BOJIAIOIINE IPUMEHATh U3YUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTHU KaK U3 OHOIO pas3zeina
Kypca, TaK ¥ HHTETPUPYS 3HAHUSI U3 Pa3HbIX pa3zaenoB. [[1s kauecTBEHHBIX 3a/1a4 IPHOPUTETOM
SIBIISTIOTCSI 3a/IaHKsI Ha OOBSICHEHHE MPOTEKaHNUs (PU3NIECKUX SIBIICHUH U TIPOLIECCOB B
OKpYXKarollen ®U3HU, TpeOyrolue Bbi0opa GU3NUECKON MOACTH Al CUTYallUU MPAaKTUKO-
OpPUEHTUPOBAHHOT'O XapaKTepa.
B cootBerctBuu ¢ TpedboBanusamMu GI'OC COO k MaTepuanbHO-TEXHUYECKOMY
o0ecrieyeHnIo0 yueOHOTO mporiecca 6a30BbIi ypOBEHb Kypca (U3UKH Ha YPOBHE CPEIHETO
o0m1ero o0pa3oBaHUs JOKEH U3y4aThCsl B YCIOBUAX MPEIMETHOTO KaOuHeTa (PU3UKU WK B
YCIIOBUSIX MHTEIPUPOBAHHOTO KaOMHETA MIPEIMETOB €CTECTBEHHO-HAYYHOI O ITuKJa. B kabunere
bu3HUKH TOMKHO OBITH HEOOXOMMOE JTa00paTOPHOE 00OPYAOBAHKE IS BHIIOTHEHUS YKa3aHHBIX
B IIpOTrpaMMe 10 (PU3NKE YICHUIECKHUX MPAKTHIECKUX PadoT U IEMOHCTPAITIOHHOE
o0opyoBaHue.
JlemoHcTpanoHHOE 000pyAoBaHNEe (OPMUPYETCS B COOTBETCTBUU C MIPUHIIMIIOM
MHUHHMaJIbHOHN IOCTATOYHOCTH U 00ECIIeYNBAET MOCTAHOBKY MEPEUUCICHHBIX B IPOTrpaMMe 110
(¢u3KKe KIIOYEBbIX JEMOHCTPALMH ISl HCCIeI0BAaHUS U3y4aeMbIX SIBJICHUM U MPOLIECCOB,
HMIUPHYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX TPUMEHEHUH.
JlaboparopHoe 00opy10BaHHE JJIsl YYEHUUECKUX IMPAaKTUYECKUX padboT popMupyercs B
BUJIC TEMATHYECKUX KOMIUIEKTOB M 00eCreunBaeTcs B pacyére OJHOI0 KOMIUIEKTa Ha JIBYX
oOyuaromuxcs. TemaTnueckre KOMILIEKThI 1a00paToOpHOTro 000py10BaHUS OJKHBI ObITH
MOCTPOCHBI Ha KOMIJIEKCHOM HMCII0JIb30BAaHUH aHAJIOTOBBIX U IIM(PPOBBIX MPUOOPOB, a TAKKE
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUC IIU(PPOBHIX JIAOOPATOPHIA.
OCHOBHBIMU LIENISIMU U3Y4€HUs GUMKU B 00I1IeM 00pa30BaHUU SBISIFOTCSA:
e (opMupoBaHHME UHTEPECA U CTPEMIICHHS 00yUaIOIIUXCsI K HAYYHOMY U3Yy4EHHUIO
IPUPO/IbI, PA3BUTHE UX MHTEIJIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEI;

® pa3BHUTHE NIPEJCTABICHUI O HAYYHOM METO/E M03HaHUs U (OPMUPOBAHUE
HCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPYXXAIOLIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4eHUs OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE YMEHUI 0OBACHATH ABICHUS C HCIIOJIb30BaHHEM (PU3NUYECKUX 3HAHUHN U
HAyYHBIX JI0Ka3aTeJIbCTB;

e (QopmupoBaHuE NPEICTABICHUN O POJIU PU3UKHU JUIS Pa3BUTHUS APYTUX €CTECTBEHHBIX
HAyK, TEXHUKU ¥ TEXHOJOTHH.

JloctrxeHne 3Tux Lesei odecrneynBaeTcs pelieHreM CIeIyIoIMX 3a/1ad B poliecce
U3y4eHHs Kypca (U3MKU Ha YPOBHE CpeHEro o011ero o0pa3oBaHus:



® [puUOOpeTeHUE CUCTEMbI 3HAHUH 00 00X (PU3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPUSIX, BKIIOYAS MEXaHHUKY, MOJIEKYJSIPHYIO (PU3HKY, JIEKTPOIUHAMUKY, KBAHTOBYIO
(bU3HKY ¥ 3JIEMEHTHI aCTPO(DHU3UKH;

e (opmupoBaHuE YMEHUIN NPUMEHATH TEOPETUUECKUE 3HAHUS 1JI1 00BICHEHUS
(bU3HYECKUX SIBJICHUW B IPUPOJIC U JIJISl IPUHSATHUS PAKTHUECKUX PEIICHUN B
MOBCE/IHEBHOM JKU3HH;

® OCBOCHHE CIIOCOOOB pEIICHUs Pa3IMYHbIX 3a/1a4 C SIBHO 331aHHOIN (PU3NYECKOi
MOJIEIBIO, 33124, MTOJIPa3yMEBAIOIINX CAMOCTOSITEIbHOE CO3/[aHne (PU3UIECKOM
MOJIEJIH, aJIeKBaTHOM YCIIOBUSM 3a]1a4H;

e [OHUMaHHE (PU3UYECKHX OCHOB U MPUHIIUIIOB JICHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPENY;

® OBJIQJICHHE METOJIaMH CaMOCTOSITEIBHOTO INIAHUPOBAHUS M MTPOBEICHUS (PU3NIECKUX
9KCIIEPUMEHTOB, aHAJIM3a U UHTepIIpeTalud HHPOPMAIUH, OIIPEIeICHUS
JIOCTOBEPHOCTH IMOJyYEHHOTO Pe3yiIbTaTa;

®  CO3/1aHUE YCIIOBHIA JJIsl pa3BUTHUSI YMEHHH MPOEKTHO-UCCIIEI0BATEIBCKON, TBOPUECKON
JESITEIbHOCTH.

Ha u3ydenune ¢pusuku (0a30BbIid ypOBEHB) Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus
otBoauTcs 136 wacoB: B 10 kimacce — 68 yacos (2 yaca B Hezento), B 11 kiracce — 68 yacos (2
yaca B HEJICIIO).

[Ipennaraemslii B mporpamMme mo Gpu3uke nepeueHs J1abopaTOPHBIX U MPAKTUIECKUX paboT
SIBIISICTCS PEKOMEHIOBAaHHBIM, YUUTEIb JIEIaeT BHIOOP MPOBEICHHUS JTa00PATOPHBIX paboT U
OTIBITOB C YU4ETOM UHIUBUAYATbHBIX OCOOEHHOCTEN 00YUaIOLIUXCS.

COJAEP/KAHUE OBYYEHUSA

10 KUIACC
Pa3nes 1. ®u3nka u MeTOAbI HAYYHOI'O TO3HAHMS
®u3uka — Hayka o npupoje. Hayuneie MeTobl MO3HaHUA OKpYXKaromero mupa. Pois
HKCIIEpPUMEHTA M TEOPUH B IIpOIlecce MO3HAHUS TPUPO/Ibl. DKCIIEPUMEHT B (PU3HUKE.
MonenupoBanue puznyeckux sBjieHui u npoueccon. Hayunsle runoressl. usnueckue
3aKOHBI U TeOpuH. [ paHUIIBI TPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. IIpuHIMIT COOTBETCTBUS.
Ponb u MecTo pu3nku B GpopMUPOBAHNN COBPEMEHHOM Hay4yHOU KapTUHBI MUpa, B
[IPaKTUYECKOU NEATEIbHOCTH JIFOJIECH.
Jlemoncmpayuu
AHasiorossle 1 IU(GPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Paspnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe aBuxeHne. OTHOCUTENbHOCTh MEXaHUUECKOT0 ABMKeHUs1. Cuctema
otcuéra. Tpaekropus.

[TepemernieHne, CKOPOCTH (CPEAHSISI CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHUE
MaTepHATbHOW TOYKH, UX MPOEKIIMHA Ha OCU CUCTEMBI KoopauHaT. ClI0KeHHe TTepeMeieHI 1
CJI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJIUHEHHOE NBIKeHHE. [ paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MYyTH U NMEPEMELICHUS MaTEPUAIbHONW TOUKU OT BPEMEHH.

CBoboaHOe majieHne. Y CKopeHue CBOOOTHOTO TIaICHMUS.

KpuBonunelinoe aBuxeHue. J[Br>keHre MaTepuanibHON TOUKH 110 OKPY>KHOCTH C
ITOCTOSIHHOW 110 MOJIYJIFO CKOPOCTBIO. YTIIOBasi CKOPOCTb, IMHEWHAs CKOPOCTh. [lepnon n
gactoTa oopanienus. L{eHTpocTpeMUuTenbHOe YCKOPEHHE.



TexHu4eckue ycTpoucTBa U NPAKTUYECKOE TPUMEHEHUE: CTUIOMETP, JIBUKEHUE
CHaps/I0B, LICTTHbIE U PEMEHHBIE MepeIadH.
Jlemoncmpayuu
Mopnenb cucTeMbl 0TCUETA, WILTHOCTPALU KHHEMAaTUYECKUX XapaKTEPUCTHUK JIBHIKEHUS.
[TpeoOpa3zoBanre ABMKEHUI C UCIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.
[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.
Habmtonenue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY U TOPU30HTANIBHO.
N3mepenue yckopeHHs CBOOOIHOTO MaICHUSI.
HamnpaBnenue CKOpocTH Npu ABUKEHUU IO OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
N3yueHnne HepaBHOMEPHOTO JIBMXKEHHUS C LIEJIBEO ONPEAEICHUS MTHOBEHHOM CKOPOCTH.
HccnenoBaHue COOTHOLIEHUS MEX Y IYTSMU, IPOIIEHHBIMH TEJIOM 3a
MIOCJIEI0BATEIbHbIE PABHBIEC IPOMEXKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHUH C
HA4aJIbHOM CKOPOCTBIO, PABHOM HYIIIO.
N3yuenue ABMKEHUS MIApUKA B BA3KOU KUIKOCTH.
N3yueHue ABUKEHUS Teja, OpPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa
ITpunnun otHOocuTenbHOCTH ['anunes. [lepssiii 3akoH HeroToHa. HEepuanbsHble CHCTEMBI
OTCYETA.
Macca tena. Cuna. [lpunuun cynepno3unuu cui. Bropoit 3akon HeroToHa st
MartepuanbHO Touku. Tperuii 3akoH Hpl0TOHA [U1s1 MaTepUanbHbIX TOYEK.
3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepast kocMuueckas CKOpOCTb.
Cuna ynpyrocru. 3akoH I'yka. Bec tena.
Tpenue. Buasl Tpenust (mokosi, CKoybkeHus, kauenusi). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHus CKOJIbKEHUS U cujia TpeHus nokos. Koaddumnuent tpenus. Cunia conpoTuBIeHUS
NP IBUKCHUH TEJIa B KUIKOCTH WM rase.
[ToctynarensHO€E U BpaliaTeabHOE ABMKEHHUE aOCOMIOTHO TBEPIOTO Tena.
MoMeHT cuiibl OTHOCUTENBHO OCH BpaieHus. [lnedo cuibl. Y cnoBus paBHOBeECHS
TBEPAOIO TENA.
TexHU4ecKrue yCTpOMCTBA U TPAKTUUECKOE TPUMEHEHNE: TTOAIIUITHUKY, TBHKCHUE
MCKYCCTBEHHBIX CITYTHUKOB.
Jlemoncmpayuu
SIBneHue nuepuuu.
CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJl.
Bropoii 3akoH HerotoHa.
N3mepenue cuil.
CroxeHue CHil.
3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiii.
HesecomocTs. Bec Tena npu ycKOpeHHOM NOIABEME U NTAJICHUH.
CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKEHHUS.
VYcnoBust paBHOBecus TBEPAOTo Tena. Buibl paBHOBECHSI.
Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi
N3yuenne aBrxkeHUs OpycKa 110 HaKJIOHHOM MIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BOZHUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.
HccnenoBanue yciioBUui paBHOBECHUS TBEPIOTO TeJa, UMEIOIIET0 OCh BPAIICHHUS.
Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE
HNmnynsc MaTepuanbHON TOUKH (Tea), CHCTEMbI MaTepUaIbHBIX TOUYEK. VIMITyIbC CUIIBI U
M3MEHEHUE UMITYJIbCca TeJla. 3aKOH COXPAHEHUs! UMITyJIbca. PeakTUBHOE ABUKEHUE.
Pabora cuiibl. MOIIHOCTH CHIIBI.



Kunerndeckast sHEprus MaTepuaabHON TOUKH. Teopema 00 N3BMEHEHUH KHHETUYECKON
JHEPIUH.

[TorenuunanbHas sueprusd. [lorenuuanbHas sHeprus ynpyro n1eopMUpPOBAHHON TPYKUHBI.
[TorennuanbHas SHEPrus Tena BOIU3U MOBEPXHOCTH 3EMITH.

[ToreHunanbHbIe U HEOTEHIMATBHBIE CUJIbl. CBA3b pabOTHI HETOTEHIIMATBLHBIX CHII C
M3MEHEHHUEM MEXaHUYECKON SHEPIruU CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCcTponuCTBa U IPAKTUYECKOE IIPUMEHEHUE: BOJOMET, KONEP, IPYKUHHBIN
MACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeakTuBHOE NBUXKEHUE.

[lepexon moTeHLIMATBHON YHEPTUH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3ydeHne abCOMIOTHO HEYIIPYToro yaapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue CBsi3U pabOTHI CUITbI C U3BMEHEHUEM MEXaHUYECKOW PHEPTUH Teja Ha
IpUMeEpe PacTSHKEHUSI pE3UHOBOTO JKI'yTa.

Paznes 3. MoJsiekyasipaasi pM3MKa M1 TepMOJUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopul

OCHOBHBIE TIOJIOKEHHUST MOJICKYJISIPHO-KMHETHYECKOW TEOPHH U MX OIBITHOE 00OCHOBAHUE.
bpoynosckoe nsmxenue. Auddysus. Xapaxkrep 1BUKEHUS U B3aUMOAECHCTBUS YaCTHULL
BemecTBa. MoJiesin CTpOSHUS Ta30B, KUAKOCTEH U TBEPABIX Tell U 00BSICHEHNE CBOIMCTB
BElIECTBAa Ha OCHOBE ATUX MoJene. Macca u pasmepsl Mosekyil. KoinyecTBo BenjecTsa.
[TocrossuHast ABorazpo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopnens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU
UiealbHOT0 ra3za. AGCONIOTHas TeMIIepaTypa Kak Mepa cpe/lHell KHHETHUeCKOM SHeprun
TEIJIOBOTO ABMXKEeHUs yacTull ra3a. [llkana temneparyp KeneBuna. ['a30BbI€ 3aKOHBI.
VYpasuenune Menneneesa—Knaneiipona. 3akoH /lansrona. M3o0mnpouecchl B HaealIbHOM Tase ¢
MOCTOSTHHBIM KOJIMUECTBOM BelllecTBa. [ paduueckoe npeacTaBieHne N30IpOIeCCOB: H30TEPMA,
u30xo0pa, nzobapa.

TexHU4eCKHEe yCTPOMCTBA U TPAKTUUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThI, TOKA3bIBAIOLINE TUCKPETHOE CTPOSHHUE BEIIECTBA, PoTOrpaduu MOJIEKY
OpraHUYEeCKUX COCIUHEHUM.

OnbIThl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mozens OpOyHOBCKOTO JBHXKEHUSI.

Mopens onbita LlTepHa.

OnbIThI, JOKa3bIBAIOLINE CYILIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHS.

Mopenb, HUTFOCTpUPYIOIIAs IPUPOLY JABICHHUS ra3a Ha CTEHKHU COCYa.

OnBbIThI, HIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3za, H30MpOoLECChI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenue Macchl BO3yXa B KJIACCHOM KOMHAaTe Ha OCHOBE U3MepeHHi 00bEMa
KOMHATBI, IaBJICHUS U TEMIIEPATyphl BO3/lyXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS PA3pEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoauHamMuueckas cucteMa. BHyTpeHHss SHEPrUs TEPMOAUMHAMUYECKON CUCTEMBI U
crocoOb! e€ n3meHenust. KonnuectBo Tennotel v paboTta. BHyTpeHHss SHEprus 0J1H0aTOMHOTO



UJeaNbHOrO0 ra3a. Busl Ternonepenayu: TEIONPOBOIHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeIbHAs
TEIUI0EMKOCTB BellecTBa. KoM4yecTBO TEMIOTH! IPU TEIIONEPEIAYE.

[Tonsitue 06 aquadaTHOM mporiecce. [lepBrlii 3akoH TepMoauHaMuKu. [IpuMeHeHne
NEpBOTO 3aKOHA TEPMOJAMHAMUKY K M3omporeccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akoH TepmonuHamuku. HeoOpaTuMocTs npoieccoB B MpUpO/IE.

TennoBbie MamuHbL. [[pUHIMNIBL 1eHCTBUA TEIIOBBIX MamuH. [IpeoOpazoBanus sHEPTUU B
TeIJIOBBIX MamuHax. KoadduuueHnt nonesnoro AecTeus Teriopoi Mammubl. [{ukn Kapao u
ero Ko3((UIMEHT MOJIE3HOTO NeHCTBH. JKOIOTHUYECKHE MPOOIEMbI TEIIO3HEPTETHKH.

TexHu4eckue ycTpoicTBa U NPaKTUYECKOE NPUMEHEHUE: JBUTATENb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOIMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEH SHEPTHH Tella IPU COBEPIICHUN PA0OTHI: BBUIET MPOOKH M3
OYTBUIKU MO/ JEHCTBUEM CKATOrO BO3/lyXa, HarpeBaHue 3(upa B JaTyHHOH TpyOKe MyTéM
TpeHus (BUICOAEMOHCTpAINsA).

H3meHeHne BHYTpEeHHEH sHepruu (TeMiepaTypbl) Tela Mpu Terionepeaaye.

OnbIT 110 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, TBUTATENSI BHYTPEHHETO CTOPAHUsl, PEAaKTUBHOIO JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepenne yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazosvie nepexoont

[TapooOpa3zoBanue u konaeHcanus. Vcnapenue u kuneHue. AGCOIOTHAS U
OTHOCHUTEJIbHAS BJIIAXKHOCTH BO3/lyXa. HachIeHHslii nmap. Y aenbHas TerioTa mapooOpa3oBaHus.
3aBUCHUMOCTh TEMIIEPATyphl KUIICHUS OT AaBJICHUS.

Teépmoe teno. Kpucrammmaeckue u amopdHbIe Tena. AHU30TPOIHS CBOMCTB KPHUCTAILIIOB.
Kunkue kpucrtamisl. CoBpeMeHHble MaTepuasl. [InaBnenue u kpucrammszanus. Y aenbHas
TeruioTa miasiaeHus. Cyonumanus.

YpaBHeHHEe TEIJIOBOTO OanaHca.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUHU MTOJIyUYEHHUSI COBPEMEHHBIX MaTepUaJIOB, B TOM YHCIIE
HAaHOMAaTepHaJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBoiicTBa HACBIIIEHHBIX MTAPOB.

Kunenue npu noHWKEHHOM JaBJICHUH.

Cnoco06b1 U3MEpEeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3MepeHne OTHOCUTENBHOM BIAXHOCTH BO3yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Dnexkmpocmamuxa

DJeKTpu3anus Tell. DIEKTPUUECKUH 3apsia. [[Ba BUa 3JEKTPUUECKUX 3apsiiOB.
ITpoBOAHMKY, TUANEKTPUKH U TIOTYIPOBOJHUKN. 3aKOH COXPAHEHHUS MIEKTPUUYECKOTO 3aps/a.

BsanmopeiictBue 3apsanoB. 3akoH Kynona. ToueuHslil 37eKTpUIeCKn 3aps.
Onexrpuueckoe nojue. Hampsok€HHOCTH 2nekTpuueckoro nois. [IpuHnun cyneprnoznnnn
ANEKTPUUECKUX MOJeH. JINHNKM HaNpsy)KEHHOCTHU JIEKTPUYECKOTO MOJIS.

Pabora cui anekrpocratuyeckoro nodis. [Toreniuan. PasHOCTh MOTEHIMATIOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM MoJie. J{uaaeKTpuueckas MpOHUIIAEMOCTb.

OnekTpoéMkocTb. KoHnieHcaTop. DeKTpOoEMKOCTD IIIOCKOTO KOHJEHCATOpa. DHEPTrust
3apsKEHHOT0 KOH/IEHCaTopa.



TexHu4eckne ycTpoicTBa U NPAKTUYECKOE TPUMEHEHUE: AIEKTPOCKOIL, IIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3aIIUTA, 3a3eMIICHUE DIIEKTPOIIPUOOPOB, KOHACHCATOP, KOMHPOBAIBHBII
arnmapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

Y eTpoicTBO U MPUHITUIT AEHCTBUS AJIEKTPOMETPA.

BzaumopeiicTBue Ha3EKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apSKEHHBIX TEL.

[TpoBOAHMKH B 3JIEKTPOCTATUUYECKOM TIOJIE.

DJIeKTpOCTaTUYECKas 3allIMTA.

JIN3IIeKTPUKY B JIEKTPOCTaTUYECKOM I10JIE.

3aBUCUMOCTB IEKTPOEMKOCTH INIOCKOI'O KOHJIEHCATOPa OT IUIOLIAAH IACTUH,
PACCTOSIHUSL MEXAY HUMH U JIUAJICKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuii mox. Toku ¢ paznuunpix cpeoax

DIIEKTPUUYECKUI TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUECKOr0 TOKa. MICTOUHUKH TOKa.
Cwuita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i1 ydacTka 1enu.

DNEKTPUUECKOE COIIPOTUBIICHHUE. Y A€IbHOE COIPOTUBIIEHUE BELIECTBA.
[TocnenoBarenpHOE, MapajuieibHOE, CMEIIAHHOE COEMHEHNE TPOBOIHUKOB.

Pa6ota snexkTpuueckoro Toka. 3akoH [xxoymns—JIenna. MOmHOCTD 37IEKTPUYECKOTO TOKa.

DIIEKTPOABUKYILAsA CUJIa U BHYTPEHHEE CONIPOTUBIICHHE HCTOYHUKA TOKA. 3aKoH OMma 1
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAs IPOBOJAUMOCTb TBEPABIX METAIIOB. 3aBUCUMOCTh COMPOTUBIICHUS] METAJIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3J1EKTPOHHBIX ITyYKOB.

[TonmynpoBonHuku. COOCTBEHHAs ¥ TPUMECHAs: TPOBOAUMOCTD IOJIYITPOBOJHUKOB.
CsaoticTBa p—Nn-nepexona. [lonynpoBoHUKOBBIE TPHUOOPHI.

DNEeKTpUYECKUH TOK B paCTBOPAx M pacIulaBax 3JIEKTPOJIUTOB. DIEKTPOIUTHYECKAS
JUccoanus. DIEKTPOIIN3.

OnekTpuueckuil Tok B razax. CaMOCTOSTENbHBII U HECaMOCTOSTENbHBIN pa3psaa. MonHus.
ITma3ma.

TexHU4YeCKHe yCTPOMCTBA U TPAKTUUECKOE TPUMEHEHHUE: aMIIEPMET]P, BOJIBTMETD,
peocTaT, UICTOUHUKH TOKa, dJIEKTPOHArpeBaTeIbHbIe TPUOOPHI, ITEKTPOOCBETUTEIHHBIE
MPUOOPBI, TEPMOMETP COMTPOTUBJICHUSI, BAKYYMHBIN TUOJI, TEPMUCTOPHI U (OTOPEZUCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JTMOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUSL.

3aBUCHMOCTH COTPOTUBIICHUS IUTUHIAPUUESCKUX MPOBOJHUKOB OT JIJTUHBI, IIJIOMIA TN
MONEPEYHOI0 CEYEHUsI U MaTepHaa.

CMmeniaHHO€ COeTUHEHNE POBOTHUKOB.

[IpsiMmoe n3MepeHune AMeKTPOoIBHKYIIEeH cuiibl. KopoTkoe 3aMbIKaHUE TallbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHET O COIPOTHUBIIECHUSI.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

W3ydeHre CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.



W3MepeHue 31eKTpoIBIKYILEH CUIIbl HCTOUHUKA TOKA U €r0 BHYTPEHHET 0
COINPOTHBIICHUS.

HaGnronenue anexrpoinusa.

MesxknpeamMeTHbIe CBSI3H

N3yuenue kypca Gpusuku 06a30Boro yposHs B 10 kiacce oCyIiecTBIsIeTcs ¢ yu€ToM
COJIepKATEIBbHBIX MEXKITPEIMETHBIX CBSI3€H ¢ KypcaMH MaTeMaTUKU, OMOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemmuvie noHamus, CBA3aHHbIE C U3y4YEHUEM METOJI0B HAy4YHOrO IO3HAHUS:
SBJICHUE, HAYYHBIH (aKT, TUIOTE3a, (pr3nyeckas BeIMUMHA, 3aKOH, TEOpHsl, HabIro1eHue,
AKCIEPUMEHT, MOJIEIIMPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TUHeHast QyHKIMs, napabouia,
runepooia, ux rpaduku ¥ CBOMCTBA, TPUTOHOMETpUYECKHUEe (PYHKIIUU: CHHYC, KOCUHYC, TAHTCHC,
KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPHI U UX MIPOCKIIUH HA OCU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonoeusn: MexaHndeckoe IBUKEHUE B )KUBOW npupoe, Auddysus, ocmoc, TerniooOMeH
YKUBBIX OPraHU3MOB (BU/Ibl TEIUIONEPEAUH, TEMIOBOE PABHOBECHE), JIEKTPUUECKUE SBJICHUS B
’KUBOU TIPUPOIE.

Xumus: TACKPETHOE CTPOCHUE BEILECTBA, CTPOCHHUE aTOMOB U MOJIEKYIJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TeIUIOBbIE CBOMCTBA TBEPBIX TEJI, XKUAKOCTEH U ra30B, JIEKTPUUECKUE
CBOICTBa METAJJIOB, 3JIEKTPOJIUTHUECKAs JUCCOLMALNS, FalbBaHUKA.

TI'eoepaghus: BnaxxHOCTH BO3]lyXa, BETPbI, OapOMETp, TEPMOMETP.

Texnonoeus: peodOpa3oBaHKE ABIKEHHIA C HCIIOIB30BAaHUEM MEXAHU3MOB, YUET TPEHUS B
TEXHUKE, MOALIMITHUKH, UCII0JIb30BaHUE 3aKOHA COXPAHEHUS UMITyJIbCa B TEXHUKE (pakeTa,
BOJIOMET U IPYTHe€), IBUraTellb BHYTPEHHETO CrOpaHusl, apoBas TypOuHa, ObITOBOM
XOJIOJUIIBHUK, KOHAULMOHEP, TEXHOJIOIMH OJIYYEHUsI COBPEMEHHBIX MaTEPUAIOB, B TOM YHCIIE
HAaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTUH, 3JIEKTPOCTATHUECKAs 3allUTa, 3a3€MJICHHUE
3JIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIM MIPUHTED, 3JEKTPOHArpEeBaTebHbIE IPUOOPSI,
AJIEKTPOOCBETUTENbHbIE IPUOOPHI, TAJTbBAHUKA.

11 KJIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. InNeKmpoMacHUMHAA UHOYKUUS

ITocrosiHHBIE MAarHUTHI. B3auMoielicTBUE MOCTOAHHBIX MAarHUTOB. MarHuTHOE MOJe.
Bekrop MarHuTHOM MHAYKUMK. [[pUHIUIT Cynepno3uiMy MarHUTHBIX 1oJjed. JInHuM MarHuTHOM
uHayKuy. KapTtuHna muHui MarHUTHOW WHYKITUHY TTOJISI IIOCTOSTHHBIX MarHUTOB.

MarauTHoe 1noje nNpoBOAHUKA ¢ TOKOM. KapTiuHa JIMHUIM MHIYKIIMM MATHUTHOTO TOJIS
JUTMHHOTO MPSIMOTO MPOBOJTHUKA U 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanmoenicTBre NpoOBOJAHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJIb M HalpaBJICHHE.

Cuuia JlopeHua, €€ Monynb M HanpalieHUue. [[BukeHune 3apsyKeHHOM YacTHIIbI B
OJIHOPOJAHOM MarHuTHoM nose. Pab6ora cuiel Jlopenna.

SIBneHune aNeKTpOMarHuTHOM MHAYKIUU. [I0TOK BEKTOpa MarHUTHOM MHIYKIUH.
DIIEKTPOABMKYILAsA CHJIA MHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW HHIyKunu dapanes.

BuxpeBoe anexTpuueckoe mnojue. INeKTPOIABHKYIIAs CHUIIa UHIYKIUU B IPOBOJAHUKE,
JIBUKYIIIEMCS TTIOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IOJIE.

IIpaBuno Jlenna.

NHyKTUBHOCTD. SIBIICHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CHUJIa CAMOUHIYKIUH.

DHeprusi MarHuTHOTO MOJIsl KATYIIKUA C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.



TexHuuecKkre yCTpoMCTBA U MPAKTUYECKOE TPUMEHEHHUE: MOCTOSIHHBIE MAarHUTHI,
ANIEKTPOMATHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YACTUILI, UHIYKIIUOHHAS M€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TIOJIEM.

JIuHuY MHIYKIUYA MAarHUTHOTO TOJIS.

B3aunmoneiicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

HevictBue cuiibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.

SIBrieHnE ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuiio Jlenua.

3aBUCHUMOCTbD AJIEKTPOJBIKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHUS MATHUTHOTO
MOTOKA.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON UHAYKITUH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMaAZHUMHbIE KOEOAHUSA

KonebarenbHas cucrema. CBOOOAHBIE MEXaHWYECKHE KosleOanus. ['apmMmoHndeckue
kosiebanus. Ilepuon, yacrora, aMmmuntyna u ¢aza kosedanuid. [IpyKMHHBIN MasTHUK.
MaremaTrueckuil MasiTHUK. Y paBHEHHE TapMOHMUYECKUX Kosiebanuil. [IpeBpamienue sneprun
IPY TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbublii kKoHTYp. CBOOOIHBIE 2JIEKTPOMArHUTHBIE KOJICOAHHs B UCATHHOM
K0J1eOaTeIbHOM KOHTYpE. AHAJIOTHs MEX/1y MEXaHUYECKMMHU U 3JI€KTPOMAarHUTHbIMU
kosiebanusimMu. @opmyna ToMcoHa. 3aKOH COXpaHEHUS SHEPTHH B UACATHHOM KOJeOaTeTbHOM
KOHTYPE.

[TpencraBnenue o 3aTyxaromux KoneOaHusIX. BbIHy X /1eHHbIE MEXaHUYECKUE KOJIEOaHMUS.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

[Tepemennsblil Tok. CHHYCOUAANBHBIN TepeMEHHbIN TOK. MOIIIHOCTh IEPEMEHHOT0 TOKA.
AMIITUTYHOE ¥ IEHCTBYIOLIEE 3HAUEHUE CUJIBI TOKA U HAIIPSKEHUS.

Tpanchopmarop. IIponszBoacTBo, nepenaya u NoTpedIeHUE IIEKTPUUECKON SHEPTUH.
OKOJIOTMYECKUE PUCKU IIPU ITPOU3BOJICTBE 3JIEKTpodHepruu. KynpTypa nucnons3zoBaHus
AJIEKTPOIHEPTUU B TOBCEITHEBHOM JKU3HHU.

TexHuuecKue yCTpoNCTBA U MIPAKTUYECKOE TPUMEHEHHE: MEKTPUUIECKUI 3BOHOK,
reHepaTop NePEMEHHOr0 TOKa, JINHUU AJIeKTporepeaay.

Llemoncmpayuu

HccnenoBanue napameTpoB KojiedaTeabHOM cucTeMbl (PYKUHHBIN UM MaTeMaTU4eCKUi
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

HccnenoBaHue CBOWCTB BBIHYKICHHBIX KOJIEOaHUIA.

Ha6nronenue pezonanca.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcuuorpaMMsl (3aBUCUMOCTH CHITBI TOKA U HAMPSHKEHUS! OT BPEMEHU) AJIs
AIIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onaHc npu nociaen0BaTeNbHOM COETUHEHUH PE3UCTOPA, KATYIIKU UHAYKTUBHOCTH U
KOHJIEHCATOopA.

Mojienb TUHUY 3IIEKTpoIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



HccnenoBanue 3aBUCMMOCTH TIEpHO/Ia MaJIbIX KoJieOaHU Ipy3a Ha HUTHU OT AJIMHBI HUTU U
Macchl rpy3a.

HccnenoBanue nepeMeHHOI0 TOKA B IIETIH U3 MOCIIE0BATEIbHO COeTMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 80JIHbL

Mexanuueckue BOJIHBI, yciIoBuUs pacripoctpanenus. [lepuoa. CkopocTh pacipocTpaHeHus
u anuHa BoaHbL. [lonepeunslie u mpogonsHbie BOHBL. MHTEepdepenuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJNIeKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3JIYYCHHS 3JIEKTPOMArHUTHBIX BOJIH. B3anmnas
opueHTaius BektopoB E, B, V B anekrpomarauTHoi BosiHe. CBONCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXCHUE, PEIOMIICHHE, TosIpu3anyst, audpaxius, nareppeperims. CKOpocTb
3JIEKTPOMArHUTHBIX BOJIH.

[Ixana sneKTpOMarHuTHBIX BOJIH. [IprMeHeHre 3JeKTPOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUaAeHUs. Pagnonokanusi.

DNEKTPOMArHUTHOE 3arps3HEHNUE OKPYKAIOIIECH Cpeibl.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yIbTPa3ByKOBas IMATHOCTHKA B TEXHUKE M MEIUIIMHE, paAap, paAHUONPUEMHHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meys.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoOCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Koneo6:mromieecs Teno Kak HCTOUHUK 3BYKa.

Habumronenne otpakeHus U IpEIOMIIEHUS! MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHny u AUPpakiud MEXaHHUYECKUX BOJH.

3BYKOBOH pE30HAHC.

Habmtoienue cBsi3u TpPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYA0N M 4aCTOTOM
KOJICOAHUH.

HccnenoBanue CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPa)K€HUE, TPEIOMIIEHHE,
noJisipu3anus, 1udpakuus, HHTepepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas onrtuka. [IpsimonuHeitHOe pacripocTpaHeHHE CBETa B OJJHOPOJIHOM cpeie.
JIyud cBera. ToYEUHBIN UCTOYHUK CBETA.

OtpakeHue cBeta. 3aKOHbI OTpaskeHus cBeta. [locTpoenne n3o0pakeHui B IIOCKOM
3epKaie.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUSI CBeTa. AOCOTIOTHBIN TTOKA3aTelb
npenomienus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenabHblil yroi MoJIHOTO BHYTPEHHETO
OTpaXKEHHUS.

Hucnepcus cBeta. CnoxkHbIi cocTaB 6emoro cera. L[ser.

Cobupatoiue 1 paccenBaromye J1UH3bl. ToHKas muH3a. @OKYCHOE PacCTOSIHUE U
ONTHYECKasl CUJIa TOHKOM JHH3BL. [locTpoeHne n3zobpaxeHnii B COOUPAIOIINX U pacCEUBAIOIITIX
nuH3ax. PopMyIia TOHKOM JIMH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenenbl NpUMEHUMOCTH T€OMETPUUECKOM ONTHUKH.

Bonnogas ontuka. ntepdepenius ceera. KorepeHTHbIC HCTOYHHUKHU. Y CIIOBHS
HaOII0/IEHUSI MAKCHMYMOB U MUHUMYMOB B UHTEP()EPEHITMOHHOM KapTHHE OT ABYX CHH(A3HBIX
KOTE€PEHTHBIX UCTOUYHHUKOB.

Hudpaxmus ceeta. AudpakuronHas pemérka. Y cIoBre HaOII0IeHUs TTIaBHBIX
MaKCHUMYMOB TP MaJIeHUA MOHOXPOMATHYECKOTO CBETa Ha JUPPAKITUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.



TexHuuyeckue ycTpoiCcTBa U MPAKTUYECKOE MPUMEHEHHE: OUKH, JyIa, oToanmnapar,
MPOSKIIMOHHBIN anmapat, MEKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA, TU(PpaKIIMOHHAS
pemeTKa, NOJIIPOUI.

Jlemoncmpayuu

[IpssMonuHEITHOE pacpoCTpaHEHNE, OTPAXKEHUE U IIpesioMiIeHre cBeTa. ONTHYEeCKue
puOOpHI.

[TonHoe BHyTpeHHEE oTpaxeHue. Mojiens CBETOBOAA.

HccnenoBanue CBOWCTB M300paKECHUH B JIMH3AX.

Mopenn MUKPOCKOIIA, TEIECKONa.

Habmonenue natepdepeHnm crera.

Hab6nronenue nudpakuuu cBera.

HabGnronenue qucnepcuu ceerta.

[Tomy4yeHue cnekTpa ¢ HOMOLIBIO PU3MBIL.

[Tomrydenue ciekTpa ¢ TOMOIIbIO TU(PPAKIIMOHHON PEIIETKY.

Habmroienue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepenue noka3aresst IpeioMICHUS CTEKIA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Habmronenue nucnepcuu cBera.

Pa3zgen 6. OcHOBBI cienMAJIbLHOM TEOPUHM OTHOCUTEIbHOCTH
I'paHnLIBI TPUMEHUMOCTH KJIACCUYECKOM MeXaHMKU. IlocTynaTsl criennanbHON Teopun
OTHOCHUTEJIbHOCTU: UHBAPUAHTHOCTh MOJYJISI CKOPOCTHU CBETA B BAKyyMe€, IPUHILIMII
OTHOCHUTEIIbHOCTH DUHINTEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHHU U COKPAILCHUE JJTUHBI.
DHEprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYILCOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIHs OKOSI.

Pa3nen 7. KBantoBas puszuka

Tema 1. Dnemenmul K6AHMOGOI ONMUKU

®otonbl. Popmyna [InaHka cBsi3u 3HEpruu (HOTOHA € €ro YacTOTOH. DHEPrus U UMITYJIbC
dboToHa.

OtxperTre u uccnenosanue Gorosdpgexra. Onpitel A. I'. CroneroBa. 3aKOHbBI
dororddekra. YpapHenue DiiHmreHa 1 potorpdexra. «KpacHas rpanuna» porospdexra.

JlaBnenue cera. OnwiTel [1. H. JIeOenena.

XHUMHUYECKOE JIEHCTBHUE CBETA.

TexHuueckue ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHUE: (POTouIeMEHT, (OTOIATUHK,
CoJIHEeUHas OaTtapesi, CBETOIUO/I.

Llemoncmpayuu

®dotor(PeKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoTtoaddexra.

CBeToauoI.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Monenbs atoma Tomcona. OnbiTsl Peszepdopaa no paccesnuto o -yactuil. [lnanerapnas
Mozienb aroma. [loctynarst bopa. M3nyyenue u norsiouieHre pOTOHOB MU MEPEXO/IE€ aTOMA C
OJIHOTO YPOBHs SHEpruu Ha Apyroi. Buasl cnekTpoB. CrieKTp ypOBHEN SHEPTUU aToMa
BOJIOPOJIA.

Bomnnosble cBolicTBa yactull. Bonns! ne bpoiinsa. KopnyckynsipHO-BOJIHOBOW Tyaan3M.

CrioHTaHHOE U BBIHYKJIEHHOE H3JTyuyeHHE.



TexHuuecKkre yCTpOMCTBA U MPAKTUYECKOE TPUMEHEHUE: CIIEKTPAIbHbIN aHAIN3
(ciexTpockomn), Ja3ep, KBAHTOBBI KOMITBIOTED.
Jlemoncmpayuu
Mopnens onbita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habumronenne nuHelyaThIX ClIEKTPOB U3JIyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, rabopamoprule pabomul
HabGnronenue TMHEHYaToro crekrpa.
Tema 3. Amomnoe sa0po
OKCIEpUMEHTBI, JOKA3BIBAIOIINE CII0KHOCTh CTPOCHHUS A1pa. OTKpeITHE
panuoaktuBHOCTU. OnbITH Pe3epdopaa mo onpeneneHuio cocTaBa paluoakKTUBHOTO U3ITyYCHHUS.
CgoiictBa anbda-, 6era-, ramMmma-u3iaydeHus. BinsHue painoakTHBHOCTH HA KUBbIE OPraHU3MBI.
OTkpeITHE IPOTOHA U HelTpoHa. Hykionnas mozens siipa I eiizen6epra—lBaneHko.
3apsn sapa. MaccoBoe uucio siapa. M30Tornsbl.
Anbda-pacnaa. DIEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnal. 'amma-u3znydenue. 3aKoH
pazMoaKTUBHOIO pacnaja.
DHeprus CBSI3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl spa.
SAnepHele peakuuu. [leneHne u cuHTE3 A1€p.
SAnepnslii peaxtop. Tepmosepusliii cuaTe3. [Ipo0iemMbl 1 EpCIEKTUBDI SACPHON
JHEPreTUKU. JKOJIOIMYECKUE aCIIEKThI IAEPHON SHEPTETUKH.
OnemeHTapHble YacTUllbl. OTKPBITHE [TO3UTPOHA.
Metonbl HaOMIOEHNS U PETUCTPALIMH HJIEMEHTAPHbBIX YACTHLI.
@yHIaMeHTalbHbIE B3aUMOAeHCTBUSA. EqUHCTBO (pr3nueckoi KapTUHBI MUpA.
TexHUuecKkue yCTpoNCTBa U IPAKTUYECKOE IPUMEHEHHE: JO3UMETP, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHasi boMOa.
Jlemoncmpayuu
CuéTurK MOHU3UPYIOLIUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKOB 4acTHUI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTHI aCTPOHOMUM M aCTPOPU3UKHU
Oransl pa3BUTHA aCTpOHOMHUH. [IpHuKIIagHOE 1 MUPOBO33pEHYECKOE 3HAUCHUE
ACTPOHOMMH.

Bun 3Bé31H0r0 Heba. Co3Be3aus, spKue 3BE3/1bI, MJIaHETHI, X BUAUMOE JABHKEHUE.

ConHeyHas cuctema.

Connue. Conneunast akTUBHOCTh. McTounuk snepruu ConHia v 3B€31. 3BE3/1bI, UX
OCHOBHBIE XapaKTePUCTUKU. [lnarpaMma «CreKTpaabHbIN KJIACC — CBETUMOCThY. 3BE3IBI
IJIaBHOM MOCIEA0BAaTEIbHOCTU. 3aBUCUMOCTD «Macca — CBETUMOCTb AJIs 3BE3]1 II1aBHOMN
MocJieIoBaTeIbHOCTH. BHyTpeHHee cTpoenue 3BE3/1. COBpEeMEHHBIE MTPEACTABICHHS O
MPOUCXO0KACHUH U 3BOTOLMH COJIHIIA U 3BE3]T. DTaIbl )KU3HU 3BE3 L.

Muineunsii [1yTe — Hama [Manaktuka. [Tonoxenue n npmxenue CoinHia B ["amaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIIpax TajJaKkTHK.

Bcenennas. Pacumpenue Beenennoit. 3akon Xa66:ma. Paz0eranue ranaktuk. Teopust
Bonbmioro B3peiBa. PennkroBoe n3nyueHue.

Macmrabnas ctpyktypa Beenennoii. MeraramakTuka.

Hepeménnpie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmronenns HeBOOPYKEHHBIM TJIa30M C HCIIOIH30BAHHEM KOMITBIOTEPHBIX MPUITOKEHHIMA
JUTSL OTIPEIEIICHUS TIOJIOKEHHST HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3TUS
CeBepHOro nojaymapus u ipKue 3BE3/IbI.



Hab6nronenus B reneckon JIynsl, muraner, Maeunoro [TyTu.

O0o0maroniee NOBTOpPeHUE

Ponb ¢usukm u acTpoHOMHM B S5KOHOMHYECKOM, TEXHOJIOTHYECKOH, COLMAIbHOMN 1
ATHYECKOHU cepax AesITeTbHOCTH YeTI0BEKa, POJIb U MECTO (PM3UKU U aCTPOHOMUH B
COBPEMEHHOM Hay4YHOU KapTHHE MHUPA, pOJIb (pU3n4ecKol Teopuu B OPMUPOBAHUHT
npecTaBiIeHUu 0 (PU3NIECKOI KapTHHE MUPA, MECTO (PM3NYECKON KapTUHBI MUpa B 00IIEM PsLy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTaBICHUN O TIPUPO/IE.

MesxknpeamMeTHbIe CBSI3H

N3ygenue kypca ¢usnku 6a30Boro ypoBHs B 11 kiacce ocymiecTBisercs ¢ ya€Tom
CoJIepKaTEeIbHBIX MEXKITPEIMETHBIX CBSI3€H ¢ KypcaMH MaTeMaTUKU, OMOJIOTHH, XUMUH,
reorpauy U TEXHOJIOTHH.

Mesicnpeomemmusie noHAmMus, CBA3aHHBIE C U3yYCHHEM METO/I0B HAYYHOTO MTO3HAHMS:
sIBJICHUE, HAy4HbIH (akT, rumoresa, puzndeckas BeIMYHHA, 3aKOH, TEOpHs, HaOII0IeHNE,
HKCIEPUMEHT, MOACTHPOBAHUE, MOJIE]b, U3MEPEHHE.

Mamemamuxa: penieHne CUCTEMBbl YpaBHEHUH, TPUTOHOMETpHUYECKUE (PYHKIIMU: CHHYC,
KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M UX
NPOEKLUH HA OCH KOOPJMHAT, CIIOKEHNUE BEKTOPOB, IPOU3BOIHBIE JIEMEHTAPHBIX (YHKITHH,
NPU3HAKHA TOJO0HS TPEYTOJILHUKOB, OTIPEICICHUE TUIOMIAIN TNIOCKUX QHUryp 1 00bEMa Ted.

bBuonozua: snekrpudeckue SBICHUS B )KHUBOI MPUPOJIE, KOJIEOATEIbHBIC TBIKCHHS B
KUBOU TPUPO/IC, ONITHUECKUE SBJICHHS B )KUBOW MPUPO/IE, NICHCTBHE paHallii Ha KUBBIE
OpTaHHU3MBI.

Xumus: CTpOGHUE aTOMOB M MOJICKYJI, KpUCTAJUTMYECKAast CTPYKTypa TBEPIBIX TET,
MEXaHHU3MbI 00pa30BaHUs KPUCTAITMYECKOM PEIETKH, CIEKTPAIbHBIN aHAJIH3.

l'eoepaghus: MarHUTHBIE TTOTFOCA 3€MITH, 3aJI€)KH MAarHUTHBIX Py, GOTOCHEMKA 3eMHOMI
HOBEPXHOCTH, MTPEACKAa3aHUE 3eMIICTPSICCHUIA.

Texnonoeus: TAHAM SIIEKTPONIEpEaay, TeHEPaTOp IEPEMEHHOTO TOKA, AIEKTPOIBUTATEb,
UHYKIMOHHAs 11e4b, pajap, paAuonpuéMHUK, TeIEBU30p, aHTeHHA, TeaedoH, CBY-neus,
NPOEKIIMOHHBIN armapar, BOJIOKOHHAs ONITHKA, COJTHEYHas OaTapest.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA

OcBoenne yae6HOTro npeamera «Pusnka» Ha YPOBHE CpeTHEro 00IIero oopa3oBaHUs
(6a30BBIi YPOBEHB) TOKHO 00€CTIEUNUTD TOCTHKEHHUE CIICTYIONINX THYHOCTHBIX,
METamnpeIMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE pe3ynbTaThl OCBOEHUS yueOHOro npeamera «Dusuka» T0IKHBI OTpaxarhb
TOTOBHOCTb U CIIOCOOHOCTH 00YUaIOIIMXCsl PyKOBO/ICTBOBATHCS CPOPMUPOBAHHON BHYTpPEHHEH
MO3ULIMEN INYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTALNH, TO3UTUBHBIX BHYTPEHHUX
yOexXIeHHH, COOTBETCTBYIOLIUX TPAIUIIMOHHBIM EHHOCTSIM POCCHICKOr0o 00IIEeCTBa,
pacIIMpEeHNE )KU3HEHHOTO OIBITA U OMBITA ACSITEIBHOCTH B IPOLECCE PEATU3aALUN OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEIbHOM IEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(OpPMHPOBAHHOCTh TPAKIAHCKOHN MO3UIIMH 00yUaIOMIerocsi Kak akTHBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTr0 OOIIECTBA;

NPUHATHE TPAJUIIMOHHBIX O0IIEYETIOBEYECKIX TYMAHUCTUUECKUX U IEMOKPATHUECKUX
IICHHOCTEH;



TFOTOBHOCTh BECTH COBMECTHYIO J€STEIbHOCTh B HHTEPECAX IPAXKAAHCKOT0 0OIIECTBA,
y4acTBOBATh B CAaMOYIPABJICHUN B 00pa3oBaTeIbHON OpraHU3allu;

YMEHHUE B3aUMOJEHCTBOBATh C COLIMATIbHBIMU HHCTUTYTaMHU B COOTBETCTBUHU C UX
(GYHKUIMSAMU 1 HA3HAYCHUEM;

TFOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATEIBHOCTH;

2) NATPHOTUYECKOTO BOCITUTAHUS

c(OPMHUPOBAHHOCTb POCCUHCKOM IpaX1IaHCKONW UAEHTUYHOCTH, IaTPUOTU3MA;

LIEHHOCTHOE OTHOLIEHHUE K FOCYAapCTBEHHBIM CUMBOJIAM, JOCTUKEHHUSIM POCCUMCKUX
yu€HBIX B 007aCTH (PU3UKU M TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

c(OPMHPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYALUIO U IIPUHUMATh OCO3HAHHBIE PELLIEHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH, B TOM YHCJIE B IEATEIbHOCTH YUEHOIO;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOECHUE YCTOMUUBOTO OYIYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIIOUasl 3CTETUKY HAyYHOTO TBOPUYECTBA, IPUCYIIETO
¢du3nueckoil Hayke;

5) Tpy10BOT0 BOCIIUTAHUS

UHTEpEC K pa3InyHbIM chepaM npodecCuoHaIbHOM 1eATeIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3MKON M TEXHUKOM, yMEHUE COBEpIIaTh OCO3HAHHBIN BEIOOp OymyIeit
npodeccuu 1 peaan3oBbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIAHBI,

TOTOBHOCTH U CIIOCOOHOCTH K 00OPa30BaHMIO i CaMOOOPA30BAHUIO B 00JIACTH (PU3UKH HA
HPOTSKEHUH BCEH JKU3HU;

6) 9KO0JIOrH4€eCKOr0 BOCTUTAHUS

c(OPMHUPOBAHHOCTb IKOJIOTMUECKON KYJIBTYphl, OCO3HAHUE II100aIBHOIO XapaKkTepa
HKOJIOTUYECKUX MPOOIIeM;

IUIAaHUPOBAHKE U OCYIIECTBICHUE AEHCTBHUM B OKpY’KaloOLIel cpesie Ha OCHOBE 3HAHUS
L[eJI€N YCTOMYMBOTO PA3BUTHSI YEJIOBEYECTBA;

pacIIMpEeHNE OMbITA AEATEIbHOCTH YKOJIOTMUECKOM HAIIPaBIEHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pu3mKe;

7) HEHHOCTH HAYYHOT'O TIO3HAHMSI:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3NYECKON HAYKH;

OCO3HaHHE LIEHHOCTU HayYHOMU JAESITeIbHOCTH, TOTOBHOCTh B IPOLECCE N3YUEHUS (PU3UKU
OCYILECTBIIATh MMPOEKTHYIO U UCCIIEI0BATEIbCKYIO JeSITEIbHOCTh HHANBUYAIBHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIBTATBI

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS
Ba3oBble 1oruyeckue neiicTBus:
CaMOCTOSTENIbHO (hOPMYITUPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, paccMaTpUBaTh €&
BCECTOPOHHE;
ONPEAEIATh LENN NEATEIbHOCTH, 33JaBaTh apaMeTPbl U KPUTEPUU UX TOCTHIKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B paCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;
pa3pabaThIBaTh IUIaH pEIIeHUs MPOOIEeMbl ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTepHaTbHBIX
U HeMaTepUaIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHBBI B JIESITEIBHOCTD, OLIECHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;
KOOPJAMHUPOBAThH U BBHIOJIHATH pabOTy B YCIOBUAX PEalbHOT0, BUPTYaJIbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHUS;
pa3BUBATh KPEATHMBHOE MBIIUICHUE NP PEILICHUH )KU3HEHHBIX MPOOIIEM.



Ba3oBrble ucciaenoBareJLCKUe AelCTBHSA.

BJIaJICTh HAYYHON TEPMHHOJIOTUEH, KIIIOUEBBIMH MTOHATUSAMHI U METOAAMHU (PU3UIECKOM
HaYyKH;

BJIAJICTh HAaBBIKAMU y4eOHO-HUCCIIE0BATENILCKON U IPOSKTHOM IEATENLHOCTH B 001aCTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY MTOMCKY METO/IOB PELIECHUS 3a7a4
($u3uIecKOro conepKaHus, IPUMEHEHHUIO PA3IMYHBIX METO/I0B TIO3HAHMS,

BJIQ/IETh BUJAMH JIEATEIHHOCTH M0 OJyYEHUIO HOBOT'O 3HAHUS, €0 HHTEPIIPETALUH,
npeoOpa30BaHUIO M MPUMEHEHHIO B PA3JINYHBIX YYEOHBIX CUTYaIUsIX, B TOM YUCIIE TIPU
CO3/IJaHUHU Y4EOHBIX ITPOCKTOB B 00J1aCTH (DU3UKH;

BBISIBJISITH IPUYMHHO-CIICJCTBEHHBIE CBSI3U U aKTyaJIM3UpOBaTh 3a/1a4y, BbIIBUTaTh
TUIOTEe3Y €€ pelleHus, HaXOAUTh apryMEHTHI JIs J0Ka3aTeNIbCTBAa CBOMX YTBEPKACHUM,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

AHAIM3UPOBATH MOJIYYCHHbBIE B XO/I€ PEILICHUS 3a]aul Pe3yIbTaThl, KPUTUUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U POPMYIHPOBATH COOCTBEHHBIE 3a]Ja4H B 00pa30BaTEIbHOM A€ATEIHHOCTH, B
TOM YUCIIE IPU U3YUEHUH (PU3UKU;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETb [IEPEHOCUTH 3HaHUS N0 (PU3MKE B IPAKTUUECKYIO 00JI1aCTh KUZHEAECSATENbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00acTel;

BbIIBUTaTh HOBBIE UJIEU, PEJIaraTb OPUTHHAIbHbIE MTOAXObl U PELICHHUS;

CTaBUTh MPOOIEMBI U 332U, TOMYCKAIOIINE ATbTEePHATUBHBIC PEILICHUSI.

Padora ¢ undpopmanmeii:

BJIa/IETh HABbIKAMH MOJIY4YeHHS HHPOpMAIH PU3NIECKOTO COJIEPKaHUs U3 HCTOUHUKOB
Pa3HbIX TUIIOB, CAMOCTOSITEIbHO OCYILIECTBIAThH OUCK, aHAJIN3, CUCTEMATU3ALUIO U
MHTEPIIPETALMIO UHPOPMALIUK Pa3INYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

OLICHUBATh JOCTOBEPHOCTh MH(OPMALIHH;

HCIIOJIb30BaTh CPECTBA HH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
pelIeHUH KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3allMOHHBIX 3a/1a4 ¢ COOII0CHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU 0€30MaCHOCTH, TUTHEHBI, peCcypcocOepeKeH s, IPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MacCHOCTH;

CO3/1aBaTh TEKCThI (PU3NYECKOTO CO/IEPKAaHUS B pa3IMYHbIX (hopMaTax ¢ yy€ToM
Ha3Ha4YeHUs! UHQOpMAaILMK U LEIEeBON ayJJUTOPHH, BbIOHpasi ONTUMAIbHYIO (popmy
IIPEJICTaBICHUS U BU3YyaIU3al1H.

KoMMmyHHKaTHBHBIE YHUBepCAJIbHbIC Y4eOHbIe 1eiiCTBHUS:

OCYIIECTBIISITh OOIIEHNE HAa YpOKaxX (DU3UKH 1 BO BHE-YPOUHOU I€ITEIbHOCTH;

pacmo3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAIMl U CMATYaTh KOH(IUKTHL;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOK TOUKY 3PEHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIOJI30BaTh MPEUMYIIECTBA KOMAHHOW U WHIUBUIYAIbHOU PabOTHI;

BBIOMpATh TEMATUKY M METO/IbI COBMECTHBIX JEHCTBUIM ¢ yU4€TOM OOLINX HHTEPECOB U
BO3MOKHOCTEHN KaKJOr0 4J€Ha KOJUIEKTUBA;

MIPUHUMATh LI COBMECTHOM JEATEIIBHOCTH, OPraHU30BbIBATh U KOOPIUHUPOBATH
JIEUCTBUSA MO €€ TOCTUKEHUIO: COCTABJIATh IUIAH ICUCTBUI, pacpeieNATh POJIU C YUETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHOM pabOTHI;

OIICHUBATh KA4€CTBO CBOETO BKJIa/a M KAXKIOTO YYaCTHHKA KOMAaH Il B OOIIUIN Pe3yIbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBbIE MTPOEKTHI, OLIEHUBATh UJIEH C MO3UIIMU HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYIIECTBISATh MO3UTUBHOE CTPATErMYECKOE MOBEJAECHUE B PA3JIMYHBIX CUTYalUAX,
MPOSIBIISATHE TBOPUYECTBO U BOOOpaKeHHE, OBITH MHUIIHATHBHBIM.



PeryasiTuBHbIe YHHBepPCaJbHbIE y4eOHbIe IeiicTBUS
Camoopranu3anus:

CaMOCTOSITENIFHO OCYIECTBIIATH II03HABATENIbHYIO JESITEIHHOCTD B 00JaCTH (PU3UKHU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTh U (hOPMYJIMPOBATh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENIBHO COCTABJISITh IIJIaH PELICHUs PaCUETHBIX U KaU€CTBEHHBIX 3ajiay, I1aH
BBITIOJTHEHUSI TPAKTUYECKOM paboThl ¢ Y4ETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;

JTaBaTh OLIEHKY HOBBIM CHUTYaI[UsIM;

pacmupsaTh paMKH Y9eOHOTO MPEeMETa Ha OCHOBE JIMYHBIX MPEAMIOYTCHUN;

JIeJIaTh OCO3HAHHBIN BHIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 32
pelieHue;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

Croco6cTBOBaTH (HOPMUPOBAHHIO ¥ MIPOSIBIICHUIO SPYAHUIIMH B 00JIACTH (PU3UKH,
MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJVIEKT:

JIaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, BHOCUTh KOPPEKTUBHI B I€ATEIHHOCTh, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEJISIM;

BJIa/ICTh HABbIKAMH O3HABATEILHOM PEIIEKCHH KaK OCO3HAHUS COBEPIIAEMbIX ICHCTBUI
Y MBICJIUTENBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIOJIb30BaTh NPUEMBI pedIeKCHH JIJIS OLIEHKH CUTYalluu, BBIOOpA BEPHOTO PELICHHUS;

YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO IMPUHUMATH PEIICHHUSI 10 MX CHIDKCHUIO,

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAIHU3E PE3YJIbTaTOB AEATEeIbHOCTH;

MPUHUMATH Ce0sl, TOHMMAsi CBOM HEJIOCTATKHU M IOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

MpU3HABaTh CBOE MIPABO U MIPABO JAPYTUX HA OMIHOKH.

B mporiecce 10CTHKEHUS TMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MIPOTPAMMBI O (DU3HKE NI
YPOBHSI CpeHero o0uiero 00pa3oBaHus y 00yJaromuXxcs COBEPIICHCTBYETCS YMOLUOHATBHBIN
WHTEJJIEKT, MPEANoIaralonuii ChopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOILMOHAIILHOE COCTOSHUE,
BUJICTH HAMPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIMOHATBHON Cephl, ObITh YBEPEHHBIM B ce0€;

caMOpEeryJIMpOBaHUs, BKIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTH 32 CBOE MOBE/ICHUE, CTIOCOOHOCTh aJaTUPOBATHCS K IMOILIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;,

BHYTpPEHHE MOTHBAIINH, BKIIOYAIOIIEH CTPEMJICHHE K IOCTHXKEHUIO IIENH U YCIIeXYy,
ONTHMH3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATH UCXO/S M3 CBOUX BO3MOXHOCTEH;

HSMMATHH, BKIIIOYAIOIIEH CIOCOOHOCTh MOHMMATh SMOIIMOHATILHOE COCTOSTHUE IPYTHX,
YUUTBIBaTh €r0 MPH OCYILECTBICHUH OOLIEHUS, CIIOCOOHOCTh K COUYBCTBHIO U COIIEPEKNBAHUIO;

COLIMATIbHBIX HAaBBIKOB, BKIIFOUYAIOIIUX CTIOCOOHOCThH BBICTPANBATh OTHOLIEHUS C IPYTHUMHU
JOJIbMU, 3200 TUTHCSI, TIPOSIBIISATH UHTEPEC M pa3periaTh KOHQIHKTHL.

IMPEJIMETHBIE PE3YJIBTATDBI

K konny o6ydyenus B 10 kiacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JEMOHCTPHUPOBATh Ha MIPUMeEpPax poJib U MecTO GU3UKHU B POPMUPOBAHUHU COBPEMEHHOMN
Hay4HOU KapTHUHBI MUDPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IIPAKTUYECKON
JIeITEILHOCTH JIIOACH;

YUUTBIBATh TPAHUIBI IPUMEHEHUSI U3YYSHHBIX (PU3NYECKUX MOJETIeH: MaTepraibHas
TOYKa, MHEpLHAJIbHAs CCTeMa OTCUYETa, aOCOTIOTHO TBEPAOE TEIO, UCANIbHBIN ra3, MOJIEIH



CTPOEHHS Ta30B, )KUJIKOCTEH U TBEPABIX TEN, TOUCUHBIN IEKTPUUECKHI 3aps/] Py pelIeHUN
buznyecKux 3a1ad;

pacro3HaBarh (pu3nUeckue aBiieHus (Ipo1ecchl) U OOBACHATH UX HA OCHOBE 3aKOHOB
MEXaHHUKH, MOJICKYJISIPHO-KHHETUYECKOW TEOPUH CTPOCHUS BEUIECTBA U AICKTPOMHAMUKH:
pPaBHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIUHEITHOE ABMKEHHE, CBOOOIHOE MaJIeHUE Tell,
JBUKEHHE 110 OKPY>KHOCTH, MHEPIIHSI, B3auMOoJieiicTBre Ten, Tuddy3usi, OpoyHOBCKOE
JBUKEHHE, CTPOCHUE JKUIKOCTEH U TBEPBIX TEJl, U3MEHEHUE 00bEMA TeJ MPU HarpeBaHUU
(OXJIaXICHUH ), TETIJIOBOE PAaBHOBECHUE, HCTIAPCHIE, KOHICHCAIIHSI, TUTABJICHUE, KPUCTAJUTH3AITHS,
KUIICHUE, BIaKHOCTh BO3/IyXa, MOBBIIICHNE AABJICHNUS Ta3a MPU €ro HarpeBaHUH B 3aKPBHITOM
CoCyjie, CBS3b MKy MTapaMeTpaMu COCTOSIHHS ra3a B U30MIPOIECccax, EKTPU3AIUS Tell,
B3aMMOJICICTBHE 3aps/I0B;

OTHMCHIBATh MEXaHUYECKOE JBUKCHHE, UCTIONB3YS (U3NUYECKUE BETHUMHBI: KOOPINHATA,
yTh, IEPEMELICHHE, CKOPOCTh, YCKOPEHUE, Macca Tela, CUla, UMIYJIbC Tella, KHHETHYeCKas
SHEprus, MOTCHINALHAS YHEPTHsI, MEXaHWUYECKask paboTa, MEXaHHUYECKasi MOIIHOCTb; PU
OMKMCAHUU MPABUIIBHO TPAKTOBATh (PU3UUYECKHIT CMBICI UCIIOIB3YEMbBIX BEJIMUMH, UX
0003HAYCHHMSI U SMHHMIIBI, HAXOIUTH (POPMYJIBI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIIMUUHY
C IPYTUMU BEIUYUHAMU;

OTHMCHIBATh N3YUYCHHBIC TEIUIOBBIC CBOMCTBA TEI U TCIUIOBBIC SBJICHUS, HCIIOJIB3Ys
dbuznyecKkue BeIUMYUHBL: JaBICHHUE Ta3a, TEMIIEPaTypa, CPEeIHss KUHETUYeCKast SHEPrHsl
XAO0TUYECKOTO JIBIYKEHUS MOJICKYJI, CPEAHCKBAIPATHUIHAS CKOPOCTh MOJICKYJI, KOJTHYECTBO
TEIUIOThI, BHYTPEHHSIS SHEPrus, paboTa raza, KoaQpGUIUEHT MOJIE3HOT0 JEHCTBUS TETJIOBOTO
JBUTATEIIS; IPHU OTIMCAHUU MTPABWIIEHO TPAKTOBATH (PUINICCKUI CMBICI UCIIOJIb3YEMBIX BEIHUHH,
uX 0003HAYEHUS U €IUHUIIBI, HAXOAUTH (DOPMYIIBI, CBSI3bIBAIOIINE JAaHHYIO (PHU3UUECKYIO
BEJIMYMHY C APYTHUMH BEITUIHHAM;

OTHCHIBATh U3YUEHHBIC JIEKTPUUECKUE CBOWCTBA BEIIECTBA U AJNEKTPUUYECKUE SIBICHUS
(mpouiecchl), UCHIOIB3YS PU3NUYECKUE BEIIMUMHBL: AIEKTPUUECKUH 3apsi]l, SJIEKTPUUECKOE T0JIE,
HANPSDKEHHOCTD MMOJISA, TOTEHIIMAN, PA3HOCTh MOTEHIIMAIOB; IPH OMUCAHUH MTPABUIBHO
TPAKTOBATh (PHU3UIECCKHUI CMBICI UCTIOIB3YEMbBIX BEJIMYUH, UX 0003HAUCHUS U CIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HMYECKYIO BEJIMUMHY C IPYTUMH BETUYHHAMU;

AHATM3UPOBATH PUINUYECKUE TIPOIIECCHI U SIBJICHUS, UCTIONB3Ys (PU3NICCKUE 3aKOHBI U
MIPUHIIMIIBL: 3aKOH BceMupHOTO TsiroTenus, |, Il u 11l 3akonsr HetoToHA, 3aKOH coXpaHeHUs
MEXaHHYECKOUN SHEPTUH, 3aKOH COXPAaHEHUS UMITYJIbCA, TPUHIIHUIT CYTICPIIO3UIIAU CHUI, TIPUHITATI
paBHOIPABUS HHEPLIUATBHBIX CHCTEM OTCUETA, MOJICKYJISIPHO-KUHETHYECKYIO TEOPUIO CTPOSHUS
BEIIECTBA, TA30BBIC 3aKOHBI, CBSI3b CPEHEH KHHETHUECKON SHEPTHH TETUIOBOTO JIBHYKEHUS
MOJIEKYJI ¢ aOCOTIOTHON TEMIIEPaTypOil, MEPBBIN 3aKOH TEPMOIMHAMHKH, 3aKOH COXPaHEHUS
IIEKTPUIECKOTO 3apsi/a, 3aKkoH KysoHa, ipu 3TOM pa3indaTh CIIOBECHYIO (OPMYITHPOBKY
3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUSA (TPaHUIIbI, 001aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TTPUHIIHITHI JICHCTBUS MAIIHH, TPHOOPOB M TEXHUYECCKHX YCTPOHCTB;
pa3ianyaTh yCIOBHS UX O€30MaCHOTO UCIIONIb30BAHMS B IIOBCEIHEBHON KHU3HU;

BBITIOJTHATH 3KCTIEPUMEHTBI TI0 HCCIICIOBAHUIO (DU3HUSCKUX SIBJICHUN U TIPOIIECCOB C
UCIIOJIb30BaHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI, IPU ATOM (HOPMYIUPOBATH
npo0aemMy/3agady U TUIOTE3y YIeOHOT0 SKCTIEpUMEHTa, COOMPATh YCTAHOBKY U3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAMUTDH OMBIT U (POPMYITUPOBATEH BHIBO/IBI,

OCYIIECTBIISATH MPSIMBIE ¥ KOCBEHHBIE H3MEPEHUS (PU3HUSCKUX BEIIMYUH, IIPH 3TOM
BBIOMpATh ONTUMAIBHBIN CIIOCO0 U3MEPEHHSI M UCIIONIb30BaTh U3BECTHBIE METO/IbI OLIEHKH
MOTPENIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH MEXYy (PU3NIECKUMU BEIMYMHAMH C UCIIOJIb30BAaHUEM
MPSIMBIX H3MEPEHUH, TIPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3YJIbTATHI
MOJTy4YEHHOM 3aBUCUMOCTH (PU3UUYECKUX BEMYHMH B BUJIE TaOIHI] U TpaUKOB, JeIaTh BHIBOIBI
0 pe3yJibTaTaM HCCIICT0BAHNS;



coOuro1aTh NpaBuiia 0€30MacHOro Tpy/la MpHU MPOBEJCHUN UCCIIEA0BAaHUM B paMKax
y4eOHOTO0 dKCIIEPUMEHTa, y4eOHO-UCCIIeA0BATENECKOM U IPOSKTHOM NEesITETbHOCTH C
UCIIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOMCTB U JIaOOPaTOPHOI0 000PYAOBaHUS;

pemarb pacy€THbIC 33J]a4u C SIBHO 33/1aHHON (PU3NYECKOI MO/IEIBIO, UCTIOIB3Ys
(u3nyeckre 3aKOHbI U IPUHLUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4M BEIOUPATh (PU3NYECKYIO
MO/IEITb, BBIACTATH (pU3HUYecKre BETMUUHBI H (POPMYIIbl, HEOOXOJUMBIE I €€ pelIeHus,
IPOBOJIUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MOJIyYEHHOTO 3HaUeHUsI (PU3MUEeCKON BEIMUHHBI,

pelaTh KaYeCTBEHHbIE 3a/jaul: BHICTPAUBATh JIOTMUYECKH HEITPOTUBOPEUUBYIO LIETIOUKY
paccyKIeHUI ¢ ONIOPOi Ha N3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SBICHMUS;

UCIIOJIb30BAaTh MPH PEIICHUH YU4eOHBIX 3371a4 COBPEMEHHbIE HH(DOPMAITHOHHBIE
TEXHOJIOTUH JUIsl IOUCKA, CTPYKTYPUPOBAHMSI, UHTEPIPETALUHU U IIPEICTABICHUS yUeOHOH U
HAYYHO-TIOMYJIIPHON MH(POPMAIIUH, TOTYYSHHOHN U3 Pa3InYHBIX UCTOYHUKOB, KPUTHUECKU
aHAJIM3UPOBATh [10JIy4aeMyt0 HH(POPMALUIO;

NPUBOIUTH MPUMEPHI BKJIa/1a POCCUHCKUX U 3apYOeKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bACHEHHE IIPOLIECCOB OKPYXKAIOIIEr0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTH;

UCTIOJIB30BaTh TEOPETHUECKUE 3HAHUS 10 (PU3MKE B TIOBCETHEBHOW KHU3HH IS
oOecrieyeHus 6€30MaCHOCTH TP 0OpaleHUH ¢ TPHUOOPaMHU U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUs 3/10pOBbs U COOJIIO/IEHNS HOPM IKOJIOTHYECKOTO TTOBEACHMS B OKpY KaIOLIEel cpee;

paboTaTh B rpyMIie C BHITOJHEHUEM PA3IMUHBIX COLMAIBHBIX POJIEH, ITITAHUPOBATh paboOTy
IPYHIbl, PAlMOHAIBHO PAaCHpPEeIATh 00s13aHHOCTHU U IJIAHUPOBATH AEATEIbHOCTh B
HECTaHJIapPTHBIX CUTYALHUsX, aI€KBAaTHO OLICHUBATh BKJIAJ] KaXKI0T0 U3 YYaCTHUKOB I'PYIIILI B
pelIeHNne paccMaTpUBaEMON MTPOOIEMBI.

K konHuy o6ydenus B 11 ki1acce npeJMeTHbIe pe3yibTaThl HA 6230BOM YPOBHE JIOJIKHbI
oTpaxarb chOPMUPOBAHHOCTh y O0YUaIOLIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEpax poJib U MECTO (PU3UKU B HOPMHUPOBAHUN COBPEMEHHON
Hay4YHOU KapTHUHBI MUDPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU U TEXHOJIOTUH, B IIPAKTUYECKON
NeSITebHOCTH JIF0/1eH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUDA;

YYUTBIBATh TPAHUIIBI IPUMEHEHHUS N3YYCHHBIX (U3NIECKUX MOJICICH: TOUSUHBIN
IIEKTPUYECKUH 3apsi]l, JIyd CBETA, TOUEUHBIM HCTOUYHUK CBETA, sIIEpHAsi MOJEINb aTOMA,
HYKJIOHHAs1 MOJI€JIb @aTOMHOTI'O Si/Jpa MU pelieHnn GU3NIECKUX 3a/1ay;

pacro3HaBaTth (hpu3ndYecKHe sBJICHUs (TPOLECChl) U OOBSICHATH UX Ha OCHOBE 3aKOHOB
AIIEKTPOJMHAMUKH U KBAaHTOBOM (PU3UKU: AJIEKTpUUECKasi IPOBOJUMOCTb, TEINIOBOE, CBETOBOE,
XUMHYECKOE, MATHUTHOE JEMCTBYS TOKA, B3aUMOECHCTBHE MarHUTOB, JIEKTPOMArHUTHAs
MHAYKIINS, JeMCTBHE MarHUTHOTO TI0JIsl HA MPOBOJHUK C TOKOM U JIBUXKYILIUICS 3apsij,
3JIEKTPOMAarHUTHbIE KOJIe0aHHsI U BOJIHBI, IPSMOJIMHEHHOE pacpOCTpaHEHUE CBETa, OTPaKEHUE,
npesomiieHue, UHTeppepeHus, AMppakuys U NOaspU3aIMs CBETa, JUCIEPCUsl CBETa,
dorornekrpudeckuii apdext (poroaddext), cBeToBOE HaBIeHNE, BOSHUKHOBEHHE TUHEIHYATOTO
CIIEKTpa aToMa BOJOPO/1a, ECTECTBEHHAsI U HCKYCCTBEHHAs PaJMOAKTUBHOCTH;

OIKCBIBATh U3yYEHHbIE CBOMCTBA BEIIECTBA (3JIEKTPUUYECKHE, MATHUTHBIE, ONITHYECKUE,
AIIEKTPUYECKYIO TPOBOJUMOCTD PA3IMUHBIX CPE/) U ANEKTPOMAarHUTHBIE SIBJICHUS (TIPOLIECCHI),
UCTIONB3Ys (PU3NYECKHE BEIMUUHBL: AIEKTPHUECKU 3apsi, CHIa TOKa, SJEKTPUIECKOe
HaIpsDKEHUE, JIEKTPUYECKOE COMPOTUBIIEHNE, PA3HOCTh OTEHIIMAIIOB, JJIEKTPOABIKYILAs CHJIA,
paboTa TOKa, HHIYKIIMS MarHUTHOTO OIS, cuiia AMiiepa, cuiia JlopeHia, HHIyKTHBHOCTb
KaTYILKH, SHEPTUS 3JIEKTPUUECKOT0 U MAarHUTHOTO TOJIEH, IEPUO U YacTOTa KojebaHui B
KoJIeOaTeIbHOM KOHTYpE, 3apsil ¥ Crjla TOKa B MPOIlecce rapMOHMYECKUX AIIEKTPOMAarHUTHBIX
Kosie0aHul, OKYCHOE pacCTOSTHUE M ONTHYECKas CHUjla JIMH3bI, IPU OMMCAHUU MPABUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI UCTIOIB3YyEMBIX BEIMUMH, UX 0003HAYECHUS U €UHHULIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIMUMHY C JPYTUMU BETUYUHAMU;

OIMCHIBATh U3yYECHHbIE KBAHTOBBIC SBJICHHS U MPOLIECCHI, UCTIONb3YS (PU3NUECKUe
BEJIMUMHBI: CKOPOCTb JIEKTPOMArHUTHBIX BOJIH, ITMHA BOJHBI M YaCTOTa CBETA, SHEPTUs U
UMIYJbC (OTOHA, IEPUO/] MOTypacHaia, SHEPrHs CBA3H ATOMHBIX siJIep, IPU OMUCAHUN



NPaBUIBHO TPAKTOBATh (PU3MUECKUI CMBICIT UCIIOIb3YEMbIX BEJIMYMH, UX 0003HAYEHUS U
€IMHUIIBI, YKa3bIBaTh (HOPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PU3UUECKYIO BETHUUHY C IPYTUMHU
BEJIMYMHAMU, BBIYUCIISITh 3HaYEHUE (PU3MUECKON BEIUYMHBI;

aHaATM3UPOBATh (PU3MUYECKHE MPOLECCHI U SBJICHUS, UCIIONB3Ys (PU3UYECKHE 3aKOHBI U
IIPUHLMIGL: 3aK0H OMa, 3aKOHBI I0CIIE0BATEIBHOTO U NTapaJUIEIbHOIO COCIUHEHUS
MIPOBOJHUKOB, 3aK0H J[)Koyns—JIeHna, 3aKOH 3JIEKTPOMarHuTHOM MHIYKIIMH, 3aKOH
IPSIMOJIMHEMHOIO PACIIPOCTPAHEHMSI CBETA, 3aKOHBI OTPAXXEHUS CBETA, 3aKOHBI IPEJIOMIICHHUS
CBeTa, ypaBHeHHUE DifHIITeHa 17151 PoTor(ddeKrTa, 3aKOH COXPAHEHUS SJHEPTUH, 3aKOH
COXPaHEHHs UMITYJIbCA, 3aKOH COXPAHEHUS IEKTPUYECKOrO 3apsaa, 3aKOH COXPaHEHUS
MacCOBOT'0 YMCJIA, ITOCTYJIaThl bopa, 3aK0H paJiuoaKTUBHOIO paclajia, Ipyu 3TOM Pa3IndaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA, €r0 MaTEMATUYECKOE BBIPAXKEHHUE U YCIIOBUS (IPaHMIIbI,
o0jacT) NpPUMEHUMOCTH;

OINPECIIATh HAIIPABJICHUE BEKTOPA MHAYKLIUNA MAarHUTHOTO 110JIs IPOBOHUKA C TOKOM,
cuibl Amrnepa u cuibl Jlopenna;

CTPOUTB M OIMCHIBATh N300pake€HHE, CO3/1aBaeMOE MNIOCKUM 3€pKajloM, TOHKOH JIMH30M;

BBITNOJIHATH SKCIEPUMEHTBI IO UCCIIEI0BAHUIO (PU3MUECKUX SIBICHUN U IPOLIECCOB C
UCIIOJIb30BAaHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUI: IIPU 3TOM (HOpMyIHpOBaTh
npobieMy/3agady U TUIOTE3y Y9eOHOTO SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3
IPEI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIUPOBATH BHIBOABI;

OCYIIECTBIISITH MPSMbIE M KOCBEHHBIE H3MEPEHUS (PU3NIECKUX BEINYHH, IIPH STOM
BBIOMPATh ONTHUMAJIBHBIN CIIOCOO M3MEPEHUS U UCIOIb30BaTh U3BECTHBIE METO/IbI OLIEHKU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0BAaTh 3aBUCUMOCTH (PM3UYECKUX BEIMYHUH C CIIOJIb30BAHUEM IPSAMBIX U3MEPEHUIA:
IIPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHUPOBATH PE3YyIbTATHI OJYYEHHOU 3aBUCUMOCTH
(bu3nUecKrx BEIUYMH B BUJE TaOIUI] U rpadMKOB, AeIaTh BHIBOJbI IO Pe3ysbTaTaM
WCCIIEI0BAHMS;

coOuro1aTh MpaBuiia 6€301MacHOro TPy/ia MpH MPOBEJEHUN UCCIeI0BaHUN B paMKax
y4eOHOTO IKCIIEPUMEHTa, y4eOHO-NCCIIEA0BATENILCKON U IPOSKTHOM IESATETHHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBbHBIX YCTPOMCTB U 1aOOPaTOPHOr0 000PYAOBaHUS;

pemath pacu€THbIE 33J1a4M C SIBHO 33JaHHON (U3NYECKON MOJEIBIO, UCIIOb3YS
¢du3nyeckre 3aKOHbI U MPUHIHUIIBI, HA OCHOBE aHAJIN3a YCIIOBUS 3a/1a4l BEIOMPATh (PU3UUECKYIO
MO/J1€Jb, BBIACIATH (PU3HUECKNE BEIUUMUHBI U (hOPMYIIbI, HEOOXOAUMBIE JIJIs €€ pelleHus,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJYYEHHOTO 3HaUeHHsI (PU3MUecKoi BEIMUMHBI,

pemaTh KaueCTBEHHbIE 3aJJa4l: BHICTPAUBATh JIOTMUYECKH HEITPOTUBOPEUUBYIO LIETIOUKY
paccyXIeHUI C ONOpOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBJICHUS;

MCIIOJIb30BATh IPU PELIEHUH Y4eOHBIX 3a]]a4 COBPEMEHHbIE HH(OPMAaIIMOHHBIE
TEXHOJIOTUH U1 TOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIPETALUU U MTPEICTABICHHS yUeOHOH U
Hay4YHO-TIOMYJISIPHON MHPOPMAIINH, TOJIyY€HHON U3 pa3IUYHbIX HCTOYHUKOB, KPUTUUYECKU
aHaAJIM3UPOBATh MOJTy4yaeMyto HHPOPMALUIO;

OOBSACHATH NPUHLMUIIBI JE€HCTBUS MAIlIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3inyaTh
yCIIOBHS UX 0€30MacCHOT0 MCII0JIb30BaHMS B TIOBCEJHEBHOM JKU3HU;

MPUBOJUTH MPUMEPHI BKJIa/1a POCCUNCKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B 00BsSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETHUECKHE 3HAHUS MO (PU3UKE B IOBCETHEBHOM KU3HU IS
oOecrieyeHns 6€30MaCHOCTH MPH 00palleHUH ¢ TPHUOOpaMH U TEXHUUYECKUMH YCTPOUCTBAMH, IS
COXpaHEHHUs 3/I0POBbS U COOJIIOIEHUSI HOPM SKOJIOTMYECKOTO MOBEECHUS B OKPYKaloIlel Cpeie;

paboTaTh B rpyMIie ¢ BHITOTHEHUEM PA3IMUHBIX COLMAIBHBIX POJIEH, ITITAHUPOBATh paboOTy
TPYNIbl, PAlMOHATIBHO PAaCHpEeeiaTh 00s13aHHOCTHU U IJIAHUPOBATH AESITEIHLHOCTD B
HECTaHJIaPTHBIX CUTYALMsIX, aIeKBaTHO OLIEHUBAThH BKJIAJ] KaXJ10I0 U3 yYaCTHUKOB TPYIIIIHI B
pelieHne paccMaTpuBaeMol IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HanMeHoBaHMe pa3jeioB U TeM IIpakTH4eckue (un¢posbie)
Ne i/
» NpOrpamMmel Bcero K;)g[:pr(:ﬂLHHe paboTsl/aadopaTopHbie  00pa3oBaTe/IbHbIE
P padoThbI pecypcbl
Paznen 1. PU3UKA U METOJAbI HAYYHOI'O IIO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOTO 2 bubnnorexa [JOK
' MMO3HAHMS https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3zgen 2. MEXAHUKA
bubnuoreka [{OK
2.1 Kunemaruka > https://m.edsoo.ru/7f41bf72
bubnunoreka LIOK
2.2 Hunamuia ! https://m.edsoo.ru/7f41bf72
bu6nmorexa LIOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHHUKE 6 1 1 hitps://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnmnorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6nmnorexa LIOK
3.2 OCHOBEI TEpMOAUHAMHKH 10 . https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHS BEILIECTBA. 5 bubmuorexa [JOK
' ®da30BbIe IEPEXOBI https://m.edsoo.ru/7f41bf72
Wroro no pazueny 24
Paznen 4. JIEKTPOJAMHAMUKA
4.1 DnexTpocTaThKa 10 1 bubmuoteka [IOK



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
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[TocTOAHHBIN IEKTPUUECKUIN TOK.

https://m.edsoo.ru/7f41bf72
bub6nmmoreka [IOK

4.2 TokH B pa3MyHbIX Cpeaax 12 1 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PezepBHOE Bpems 2
OBILEE KOJIMYECTBO YACOB I10 68 3 5
[MPOTPAMME
TEMATHYECKOE IINTAHUPOBAHHUE
11 KUIIACC
Konu4yecTBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM IpakTuyeckue (undposBbie)
Ne n/n NpOrpaMmabl Bcero KOGH TPOILHBIE paGornl/1afopa-  00pazoBaTejbHbIE
PA0OTHI TOPHbIE pa0d0Thl  PeCypchbl
Paznen 1. JIEKTPOJANHAMUKA
11 MaruauTtHoe nosie. DIeKTpOMarHuTHAs 11 1 3 bubmuoreka [IOK
' WHTYKIAS https://m.edsoo.ru/7f41c97c
Hroro no paszneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 9 1 bubnmnoreka HOK
' KoseOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4YecKHe U dJIEKTPOMArHUTHBIC 5 1 bubnmnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubnunorexa LIOK
2.3 Onrraxa 10 3 https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24



https://m.edsoo.ru/7f41bf72
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Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI CHIEITUATBHON TEOPUHU 4 1 bubnmnoreka HOK
' OTHOCHUTEJIbHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazueny 4

Pasznesn 4. KBAHTOBAS ®PU3UKA

4.1 DIieMeHThI KBAaHTOBO ONITHKH 6 bubmmoreka [IOK
' https://m.edsoo.ru/7f41c97¢c
bubnunoreka LIOK
+2 Crpoctite atova 4 https://m.edsoo.ru/7f41c97¢c
bubnuoreka [IOK
+3 AtouHoe po > https://m.edsoo.ru/7f41c97¢c
Htoro no paznemny 15

Paznes 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bubnunoreka LIOK

5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 7 1 https://m.edsoo.ru/7f41c97¢

Hroro no pazneny 7

Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

bubmmoteka IIOK
6.1 Obobmaromee noBTOpeHUe 4 https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 4
PezepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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HOYPOYHOE IINTAHUPOBAHHUE

10 A,b KIIACCOB
Koan4yecTBO 4acoB
0 Jara DJIEKTPOHHbBIE
Ne Tema ypoka K pRITTHHEER H3Y4YeHHU uHppoBkIe
n/n P Bcero OHTPOJBI e y o0pa3oBaTte/ibHbIE
ble padoTel |~ padoThI/JIad b
pecypchl
opaTopHbIe
padoThI
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O ITIO3HAHMUSA (2 )
o bubnunoreka LIOK
1/1 Pu3uka — Hayka o npupoje. Hayumpie MeToz! 1 03.09 https://m.edsoo.ru/ff0
MO3HAHUS OKPYKAIOIIEro MUpa 3062
Poab u mecTo pusuku B hopMupoBaHUU bubnuoreka [IOK
2/2 COBPEMEHHOW HAyYHOU KapTHHBI MHpPa, B 1 05.09 https://m.edsoo.ru/ff0
MIPAKTUYECCKOU JCSITEIbHOCTH JHOCH c33e6
Pa3znen 2. MEXAHUKA (18 4)
Mexanndeckoe ABmkeHHe. OTHOCUTEIBHOCTD bubmnoreka IIOK
31 MeXaHU4ecKoro asrxkeHus. [lepemenienue, 1 10.09 https://m.edsoo.ru/ff0
CKOpOCTB, YCKOPEHUE ¢3508
412 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHNE 1 12.09 Egtg;;)//m.edsoo.ru/ffo
5/3 PaBHOYCKOpEHHOE NPSAMOJIMHEHHOE JBUKEHUE 1 17.09 Eét;);(:a//m.edsoo.ru/ffo
bubmnoreka IIOK
6/4 CBoOoaHoe majeHue. Y cKopeHrue CBOOOIHOTO 1 19.09 https://m.edsoo.ru/ffo
aJICHUS 39cC
. but6mmorexa [IOK
7/5 Kp MBOJIMHEHHOC JABIDKCHHE. JlBiienie 1 24.09 https://m.edsoo.ru/ff0
MaTepUaTbHOU TOUKH 10 OKPY>KHOCTH c3ada
[Ipunuun otHocuTenbHOCTH ["anumest. bu6nmnorexa LIOK
8/6 WNuepumansHbie cucTeMbl oTcueTa. [lepBbiii 1 26.09 https://m.edsoo.ru/ff0

3akoH HprotoHa

c3be8



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

Macca Tena. Cuna. [IpuHuun cynepno3unuu bubmmoreka [JOK
9/7 cui. Bropoii 3akon HeroToHa st 01.10 https://m.edsoo.ru/ff0
MAaTepHaIbHON TOUKH c3be8
Tpernii 3akoH HbIOTOHA [U1s1 MaTEpHAIIBHBIX Bubmrorexa LOK
10/8 03.10 https://m.edsoo.ru/ff0
TOYEK c3be8
3aKoH BceMUPHOTO TAroTeHus. Cuia TSKECTH. bubmiorexa LIOK
11/9 08.10 https://m.edsoo.ru/ff0
IlepBas kocMHu4eCKasi CKOPOCThb
c3d00
bubmuoreka [{OK
12/10 Cuna ynpyroctu. 3akoH ['yka. Bec tena 10.10 https://m.edsoo.ru/ff0
c3el8
Cuna tpenus. Koapuument tpenns. Cuna Bbu6moteka [JOK
13/11 COTPOTHUBJICHHUS ITPU ABMKCHUU TeJIa B 15.10 https://m.edsoo.ru/ff0
KUJKOCTHU WM raze c3f76
[TocTynarenbHOe U BpalaTesibHOE JBUKEHNE
a6COJ'EII-OTHO TBépL[OF(}) TIeIJIIa. MOMeHﬂT CHJIBL. bubmmorexa LIOK
14/12 ; 17.10 https://m.edsoo.ru/ff0
[iteuo cunbl. YciioBUs paBHOBECUS TBEPAOTO cA1a6
Tena
HNMmnynbsc MaTepyalbHON TOUYKHU, CUCTEMBI bubmmnoreka HOK
15/13 | wmatepuangbHBIX TOYEK. IMIyNbC CHItbl. 3aKOH 22.10 https://m.edso0.ru/ff0
COXpAaHEHUs UMITyJIbCa. PeakTUBHOE NBUKEHHE c43d6
Pabota u momHoCTh cuitbl. Kunernueckas bubmuoreka [IOK
16/14  sueprust MaTepuanbHOi Toukd. Teopema 06 24.10 https://m.edsoo.ru/ff0
W3MEHEHUU KUHETUYECKON IHEPTUHU c4502
[TorenmanesHas s1eprus. [lorenunanbHas
3Hepm[:{ yOpyro ILC(I)I:())pMI/IpOBaHHIi)ﬁ MPY>KUHBI. Bubmorexa LIOK
17/15 05.11 https://m.edsoo.ru/ff0
[ToTennmanpHas sHEPTUS TENa B OJIM3U c461a
MMOBEPXHOCTU 3eMIIN E—
[ToTeHumanbHble U HETIOTEHIIUATBHBIE CHUIIBI.
CBs13b pabOTHI HEMOTEHITUATBHBIX CHIT C bubmorexa LIOK
18/16 - 07.11 https://m.edsoo.ru/ff0
M3MEHEHNEM MEXaHUYECKON SHEPTUU CUCTEMBI c478C

Tel. 3aKOH COXpaHEHUs] MEXaHUYECKOW SHEPTruu
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Jlaboparopuas padota Nel mo Teme:
«MccnemoBanue CBs3u pabOThI CHIIBI C

19/17 . 1 11 12.11
M3MEHEHUEM MEXaHUYECKOUM SHEPTuu Tella Ha
IIpUMepe PACTSKEHHUS] PE3HHOBOT'O KI'yTa
Kontponbnas padora Nel o teme: bubnmnoreka HOK
20/18 «Kunemaruka. Jlunamuka. 3aKOHbI COXpaHEHUS 1 14.11 https://m.edsoo.ru/ff0
B MEXaHHUKeE» c4b74
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA (24 4)
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO- bubnuorexa [IOK
21/1 KHHETHYECKOW Teopuu. bpoyHoBCKOe 1 19.11 https://m.edsoo.ru/ff0
neuxenue. Auddysus c4dc2
XapakTep ABMKCHUS U B3aUMOJICHCTBUS YaCTHUI]
22/2 BemecTBa. MoJIel CTPOCHHUS Ta30B, JKUKOCTEH 1 21.11
U TBEPJIBIX TEII
23/3 Macca monekyn. KonnuecTBo BemecTsa. 1 26.11
[Tocrosinnas ABoraapo
o4/4 TemnnoBoe paBHOBecue. Temneparypa u e€ 1 2811
n3mepenue. [llkana remneparyp Llenscus
Wneanphbiii raz B MKT. OcHOBHOE ypaBHEHME bubmoreka LIOK
25/5 1 03.12 https://m.edsoo.ru/ff0
MKT
cafde
AbcoutoTHas TeMnepaTypa Kak Mepa cpeHen bubmmnoreka HOK
26/6 KMHETUYECKOW SHEPTUU IBUKEHUS MOJIEKYIL. 1 05.12 https://m.edsoo.ru/ff0
VYpaBuenue MeHneneeBa-Knanelipona chlle
21717 3akon [lanproHa. ['a30BbIe 3aKOHBI 1 10.12
JlabopaTtopHas pabota Ne2 mo
28/8 teme: «MccnenoBanue 3aBUCUMOCTH MEXTY 1 11 12.12
rapamMeTpaMH COCTOSIHUSI Pa3pEKEHHOTO Ta3ay
29/9 M3ormporieccsl B HCATEHOM ras3e U uX 1 17.12 Egggﬁ;ﬁ;{;gﬁa}?fo
rpaduyeckoe npeacTaBieHue c570e
30/10 BHyTpeHHsIs sHEPrus TEPMOANHAMUYECKOM 1 19.12 bubmuoteka [IOK



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
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CUCTEMBI U CIIOCOOBI €€ N3MEHEHUSI.
KonnuectBo temnotel u padota. BuyTpenHss
SHEPrusl OJHOATOMHOIO UJEAJIBHOTO Ta3a

https://m.edsoo.ru/ff0
c5952

31/11 Bunel Teronepenaun 24.12 bubmuoteka [IOK
VY nenbHas TEMI0EMKOCTh BEIIECTBA. bubnnorexa [{OK
32/12 KonnyecTBO TEMIIOTHI MpH TEIUIONEpeaaye. 26.12 https://m.edsoo.ru/ff0
AnnabaTtHbIN Tpolecc c5c36
IIepBblil 3aKOH TEPMOAVMHAMUKH U €TI0 Bubmrorexa LOK
33/13 09.01 https://m.edsoo.ru/ff0
MPUMEHEHHE K U30IPOIIeccaM c5efo
. bubnunoreka LIOK
34/14 Heobparimocts npoucccos B npupoze. Bropoi 14.01 https://m.edsoo.ru/ff0
3aKOH TePMOIMHAMUKHU 6230
35/15 [Tpunnun nevicteus u KIT/ TeroBoit MarHb 16.01 bu6nmorexa LIOK
36/16 Muka Kapuo u ero KIT/I 21.01
37/17 DKOJOTHYeCcKHe MPoOIeMbl TETNIOIHEPTETUKH 23.01
. bubnuoreka [{OK
38/18 Oobmaromuii ypox «Monexyspras dusmka. 28.01 https://m.edsoo.ru/ff0
OCHOBBI TEPMOAUHAMUKHI
€6938
KontponbHas pabora Ne2 no teme: bubmuoreka [IOK
39/19 «MonexynspHas ¢pusnka. OCHOBBI 30.01 https://m.edsoo.ru/ff0
TEPMOAUHAMUKU c6a50
40/20 [TapoobpazoBanue u koHaeHcanus. Mcnapenue 04.02 Bubsmorexa [IOK
Y KHATICHUE
AOCOTIOTHAS M OTHOCUTENIbHAS BIIAYKHOCTh bubmiorexa LJOK
41/21 . 06.02 https://m.edsoo.ru/ff0
Bo3ayxa. HacelmenHsrit map 6448
Tépnoe Teno. Kpucrammmieckue u amopdHbie but6mmorexa [IOK
42/22 Tena. AHU30TPONUS CBOMCTB KPUCTAJLIIOB. 11.02 https://m.edsoo.ru/ff0
Kunkue kpucramibl. CoBpeMeHHbIE MaTepUabl c65f0
[TnaBeHre W KpUCcTAIUTH3AIMS. Y IeTbHAS bubmorexa LIOK
43/23 ) 13.02 https://m.edsoo.ru/ff0

TCIJIOTA ITJIaBJICHHA. CY6J'II/IME[I_[I/I${

c6708
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4424 YpaBHEHHE TEIIOBOTO OamaHca 18.02 bubmmoreka [JOK
Paznen 4. JIEKTPOAUHAMMUKA (22 v)
DnekTpuzanus Tei. DIeKTpuueckui 3apsa. Jsa Bubmzorexa HOK
45/1 ' ’ 20.02 https://m.edsoo.ru/ff0
BU/JIA DJIEKTPUUECKHX 3apsI0B
cbbcc
[IpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU Bubmorexa ITOK
46/2 ’ ' 25.02 https://m.edso0.ru/ff0
3aKOH COXpaHEeHHUs AIIEKTPUUYECKOTO 3apsia c6bce
B3aumopeiictBue 3apsanoB. 3akoH Kynona bubmmorexa LLOK
47/3 9 N : 27.02 https://m.edsoo.ru/ffQ
TodeyHbIil STEKTPUIESCKUAN 3apsiz
cbeed
Hanpsk€HHOCTD 371€KTPUYECKOT0 MOJIS. bubnuoreka [IOK
48/4 [TpuHIMI Cyneprno3UIIUH SJIEKTPUUECKUX MOIEH. 04.03 https://m.edsoo.ru/ff0
JInHUM HANPsSKEHHOCTH c6df2
Pabota cuit aeKTpoCcTaTuYecKoro MoJs Bubmorexa LOK
49/5 ’ 06.03 https://m.edsoo.ru/ff0
Ilorennuan. Pa3HocTh NOTEHIINAIOB 600
[IpoBOHMKYM M AUDIIEKTPUKU B bubmmnoreka HOK
50/6 NEKTPOCTATUYECKOM MoJIE. JAU3IeKTpruuecKas 11.03 https://m.edsoo.ru/ff0
IMPOHUIIAEMOCTH c7018
bubmmoteka IIOK
51/7 Onekrpoémkocth. Konpencarop 13.03 https://m.edsoo.ru/ff0
c7126
DNEeKTPOEMKOCTP TNIOCKOTO KOH/IEHCATOpa bubmiorexa LJOK
52/8 ' 18.03 https://m.edsoo.ru/ff0
DHeprus 3apsKEHHOT0 KOH/AeHcaTopa c72c0
53/9 {Ia60paTopHa51 pa60T% Ne3 o teme: . 1 20.03
W3mepeHne 3eKTpoEMKOCTH KOHICHCATOpa
[IpuHIUIT NENCTBUSA U TPUMEHEHNE
54/10 KOHJICHCATOPOB, KOMHPOBAILHOTO ANlapara, 01.04
CTpYWHOTO MPUHTEPA. DIEKTPOCTATHIECKAS
3anTa. 3a3eMIIeHUE JIEKTPONpHOOpOB
55/11 DNEeKTPUUECKUH TOK, YCIIOBUS €70 03.04
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cymectBoBanus. [locrossuubiii Tok. Cuia Toka.
Hanpsixenue. Conporusienue. 3akod Oma st
ydacTKa [enu

HOCJICI[OB&TCJIBHOC, napajjieJibHOC, CMCIIAHHOC

cOoeIMHEHHEe NMPOBOJHUKOB. JIabopaTtopHast bubmiorexa LIOK
56/12 _ 1J1 08.04 https://m.edsoo.ru/ff0

pabota Ne4 o teme: «3yueHue cMeIaHHOTO c74f0

COEIMHEHUS PE3UCTOPOBY -

PaGoTta u MOLTHOCTH AJIEKTPUUECKOTO TOKA. bubmiorexa LIOK
57/13 10.04 https://m.edsoo.ru/ff0

3akon Jxxoynsa-Jlenna

c7838

3axon OMa 11 TOJIHOM (3aMKHYTO)

3JeKTpuuecKon nenu. Kopotkoe 3amMbIKaHue. bubmmoreka [JOK
58/14 Jlaboparopuas pabota Ne5 o teme: 1J1 15.04 https://m.edsoo.ru/ff0

«3mepenne DJ1C ucToyHNKa TOKA U €ro c/ae0

BHYTPEHHETO COIPOTUBIICHUS»

DneKTpOHHAs! TPOBOJAUMOCTD TBEPIBIX
59/15 METaJIJIOB. 3aBUCUMOCTb CONPOTUBIICHUS 17.04

METaJIJIOB OT TEMIIEPaTypPHI.

CBepXIpOBOJIMMOCTh
60/16 DnexTpuueckuil Tok B Bakyyme. CBoicTBa 2904

AJIEKTPOHHBIX ITY4YKOB

[TomynpoBOIHUKH, UX COOCTBEHHAS U bubmmnoreka IIOK
61/17 IpuUMecHas npoBogumocts. CBolicTBa p—N- 24.04 https://m.edsoo.ru/ff0

nepexoza. IloaynpoBoHUKOBBIE TPHOOPEI c84ae

DIEeKTPUYECKHUI TOK B pacTBOpax M paciuiaBax bubmuoreka [IOK
62/18 = 37eKTPONHUTOB. DIICKTPOIUTHICCKAS 29.04 https://m.edsoo.ru/ff0

JUccoIanus. DIEeKTPOIIU3 c82ba

OnexTpuueckuid Tok B razax. CaMoCTOSTENbHbIN bu6muoreka [JOK
63/19 Y HECAaMOCTOSITeIILHBIA pa3psia. MoHus. 06.05 https://m.edsoo.ru/ff0

IIna3zma c84ae

DneKkTpuyecKre MpruOOpbl M YCTPOMCTBA U MIX bubnuoteka [JOK
64/20 IIpaKTU4ecKoe npuMeHeHue. [IpaBuna TexHuku 13.05 https://m.edsoo.ru/ff0

0€30I1aCHOCTH c86fc
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65/21 Oo6o0maromuit ypok «JIeKTpOAMHAMHUKA 1 15.05 bubmuoteka [IOK
Konrponsnas pabora Ne3 mo teme: Bu6muoteka [JOK
66/22 «Onekrpoctatuka. [loCTOSHHBIN AIEKTPUIESCKUT 1 20.05 https://m.edsoo.ru/ff0
TOK. TOKHM B pa3iuM4HbIX Cpeax» c8a8a
Pe3epBHOE Bpems (2 1)
67 'I"e?ﬁpBHLII/I YPOK. K(')'HTPOJ'IBHaSI paboTa 1o Teme 1 99 05 Bubmorexa LIOK
DneKTpoANHAMUKA
N N bubnunoreka LIOK
68 Pesepainiii ypox. Obobmaromuii ypox no 1 https://m.edsoo.ru/ff0
temaMm 10 kriacca
c8f6e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0c8a8a
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HOYPOYHOE IINTAHUPOBAHHUE

11 A KJIACC
KosmuecTBo yacos
Kontp IIpakTuuec DJIeKTPOHHbIE
Ne OJILHBI =~ KHe Aata uugpoBbie
Tema ypoka H3Yy4eH
n/n Bcero e paborer/ma o o0pa3oBaTe/IbHBI
padot OopaTopHbI e pecypcsl
bl e padoThbl
Paznen 1. QJIEKTPOJAMHAMMKA (11 4)
ITocTossHABIE MAarHUTHI U X B3auUMOJiecTBHE. MarauTHoe bu6mmorexa [IOK
1/1 nosie. Bektop MarHuTHOM MHAYKIUH. JIMHUM MarHuTHOU 1 04.09 https://m.edsoo.ru/ff
WHIYKIIUU 0c9778
212 MaFHI/ITHOVe T10JI€ MPOBOIHUKA C TOKOM. OnbIT DpcTesa. 1 06.09 Butmorexa LIOK
B3aumoseiicTBue NpoBOIHUKOB C TOKOM
3/3 Jlaboparopuas pabota Nel o teme: «/3yuenue 1 1 11.09 Butmorexa LIOK
MarHUTHOTO TTOJIS KaTYIIKH C TOKOM)
JlelicTBME€ MarHUTHOTO TIOJISI HA POBOAHUK ¢ TokoM. Cuia
Awmnepa. JlabopaTtopnas pa6ora Ne2 mo teme: bubmioreka [JOK
4/4 ' r - 1 1 13.09 https://m.edsoo.ru/ff
«HccnenoBanue eiCTBHS MOCTOSTHHOTO MarHWTa HAa PaMKy 0c9ac0
C TOKOM» s
JlelicTBME€ MAarHUTHOTO TOJISI HA JBHXKYIIYIOCS bubnuorexa [JOK
5/5 3apspkeHHyro yactully. Cuia Jlopenna. Pabota cuiel 1 18.09 https://m.edsoo.ru/ff
Jlopenua 0c9df4
DnekTpoMarHuTHas HHAYKIUs. [IoTOK BeKTOpa MarHUTHOM
6/6 uHAyKuud. J/1C nHAyKInu. 3aKOH IEKTPOMarHuTHOM 1 20.09
nHaykiuu Papanes
. bubnmuorexa [JOK
217 JlaGopaTtopHnast pabota No3 1O TeMe: «Uccnenoranue 1 1 25,09 https://m.edsoo.ru/ff
SIBIICHUS DJIEKTPOMATHUTHON WHAYKIIUK 0cals0
8/8 NunyktuBHOCTD. SBNenue camonnaykuuu. IC 1 2709 bu6nmoreka [JOK

CaMOMHAYKIIHH. 9Hepr1/1${ MAarauTHOI'O ITOJIA KaTyHIKH C

https://m.edsoo.ru/ff
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TOKOM. DJIEKTPOMAarHUTHOE 110J1€

0ca600

TexHu4eckue ycTpouCcTBa U UX IIPUMEHEHHE: TIOCTOSHHbIE

9/9 MAarHUThl, DJIEKTPOMATHUTHI, DJIEKTPOIBUTATED, 02.10
YCKOPHTEIH JIEMEHTAPHBIX YaCTHI], UHAYKIIMOHHAS 11€Yb
. bubmuorexa [JOK
10/10 g6§6ma10mpm ypOK «MarkHTHOE rose. 04.10 https://m.edsoo.ru/ff
JEKTPOMArHUTHAS. MHIYKIIHS 0cab8?
11/11 Kontponbnas pabora Nel mo teme: «MarHuTHOE T0JIE. 09.10 BuGmmotexa LIOK
DJEeKTPOMAarHUTHAS MHIYKLIUS
Paznen 2. KOJIEBAHUS 1 BOJIHBI (24 4)
CBoOoaHbBIC MEXaHUYECKHE KoJieOanus. ['apmMoHnyeckue bu6mmoreka [IOK
12/1 KosieOaHus. Y paBHEHNE TAPMOHMYECKIX KOJICOaHUH. 11.10 https://m.edsoo.ru/ff
[IpeBpaienue 3Heprun Ocaf06
Jlaboparopnas pabota Ned mo teme: «MccnenoBanue
13/2 3aBUCHUMOCTH II€pUO0/ia MAJIbIX KOJeOaHui Ipy3a Ha HUTU 16.10
OT JUIMHBI HUTU U MacChl Tpy3a»
Konebatenbublit KOHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIC
KoJieOaHus B I/IJIGaHBH(})IE[ KOHG6&§CJ‘IBHOM Kol;{Type. bubmorexa [JOK
14/3 18.10 https://m.edsoo.ru/ff
AHaJorust Mexxay MEXaHMYECKUMHU U 3JIEKTPOMarHUTHBIMU 0ch820
KoJIe0aHUSIMU e
bu6mmoreka [IOK
15/4 dopmyina TOMcoga. 3aKOoH COXpaHEHUs SHEPTHUH B 23.10 https://m.edsoo.ru/ff
uiealbHOM KojieOaTeIbHOM KOHTYpe 0ch9ca
[IpencraBnenue o 3aTyxarolux KojaeOaHUsIX. bubnnorexa [JOK
16/5 Brinyx/1eHHBIE MexaHUYecKHe Konebanus. Pe3oHaHc. 25.10 https://m.edsoo.ru/ff
BrIHYXIeHHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHUS 0Ocbb86
[Tepemennbiit Tok. CHHYCOUJATbHBINA TEPEMEHHBIN TOK. bubnmuorexa [JOK
17/6 MOIIHOCTh IEPEMEHHOTO TOKA. AMIIIUTYAHOE U 06.11 https://m.edsoo.ru/ff
JIEHCTBYIOIEE 3HAUCHUE CUITBI TOKA M HATIPSKEHUS Ochd34
18/7 Tpanchopmarop. [IpousBoacTso, nepenava u noTpedaeHue 08.11
ANIEKTPUYECKON YJHEPIUU '
19/8 Y CTpONCTBO U MPAKTUUECKOE IPUMEHEHUE 13.11 bubnuoreka [IOK
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AIIEKTPUYECKOTO 3BOHKA, FEHEPATOpa IEPEMEHHOI0 TOKA,
JUHUH 3JeKTpornepead

DKOJIOTHYECKHUE PUCKHU IIPpU IIPOU3BOACTBE

https://m.edsoo.ru/ff
Occ324

20/9 aneKTpodHepruu. KynbTypa ucronb30BaHus 15.11
3JIEKTPOIHEPIUU B TOBCEIHEBHOM KU3HU
MexaHn4ecKue BOJIHBI, YCIOBUS PACIIPOCTPAHEHHUS. bu6mmoreka [IOK
21/10  Tepmona. CKopocTh pacrpoCTpaHSHHS U JUTNHA BOJHBI. 20.11 https://m.edsoo.ru/ff
[ToniepevHbIe M MPOJIOJIbHBIC BOJTHBI Occa54
3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa brbmoreka [JOK
22/11 T 6 ' ’ ' 22.11 https://m.edsoo.ru/ff
eMOp 3ByKa 0cecoc
DJIEKTPOMAarHUTHBIE BOJIHBI, UX CBOMCTBA U CKOPOCTh brbmoreka [JOK
23/12 ’ ' 27.11 https://m.edsoo.ru/ff
[Ikana 371€eKTPOMAarHUTHBIX BOJIH
Occfe0
24/13 IIpuHIMIIBI paAnOCBA3U U TeneBuAeHUA. PazButue cpeacTs 29,11
cBs3u. Paguonokanus
25/14  Konrtponbhas pabora Ne2 mo teme: «KosieOaHus U BOJIHBD) 04.12 bubnnoreka [JOK
[TpstmonMHENHOE pacIpOCTPaHEHHUE CBETa B OJHOPOIHOM Eubmorexa IIOK
26/15 g 06.12 https://m.edsoo.ru/ff
cpene. TodeuHblil ICTOYHUK cBeTa. JIyd cBeTta 0cd350
bu6nmoreka [JOK
27/16 OTp6a)KeHI/Ie cBeTa. 3akoHbI OTpakeHus cBeta. [locTpoenue 11.12 https://m.edsoo.ru/ff
N300paXeHU B IMJIOCKOM 3epKajie 0cd4e0
bu6mmorexa [IOK
28/17 HpCHOMHeHIj’Ie ceeTta. [lonHOE BHYTpEHHEE OTpaKEHHUE. 13.12 https://m.edsoo.ru/ff
ITpenenbHbIN yroil OJHOTO BHYTPEHHETO OTPAXKEHUS 0cd7f6
o . bubnuorexa [IOK
20/18 JlaGopatopHas padota Ne5 no Teme: «M3mepenue 18.12 https://m.edsoo.ru/ff
MOKa3aTessl MPEJIOMIICHUS CTEKIIa
Ocd67a
. bubmuorexa [JOK
30/19 .HI/IHBL{. [Toctpoenue nzodpakenuii B muuze. opmyna 2012 https://m.edsoo.ru/ff
TOHKOM JTMH3bI. Y BeJTMYEHUE JINH3bI
Ocddle
31/20 = Jlabopatopuas pabota Ne6 o teme: «McciaemoBanne 25.12
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CBOMCTB M300paKEHUH B JIMH3AX)

Hucnepcus cBera. ClnoxkHbIH coctaB 6enoro csera. L{Ber.

32/21 = Jlabopatopnas pabora Ne7 mo teme: «Habmonenue 1 27.12
JTUCTICPCUU CBETA»
bubmuorexa [JOK
33/22 Hutepgepens cpeta. Jnpaiciuns caeta. 1 10.01 https://m.edsoo.ru/ff
JudpaxknuonHas pemeérka Oced22
34\23 = TlomepeuHOCTH CBETOBBIX BOJIH. [lomsipu3aliust cBeTa 1 15.01 gf:tgz:{e/m.edsoo.ru/ff
35/24 OnTudeckre MpUOOPHI M YCTPOHCTBA U YCIIOBHUS UX 1 17.01
0e30MacHOro0 MpUMEHEHUs
Pasnea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH (4 u)
['paHuUIBl TPUMEHUMOCTH KJIACCUYECKON MEXaHUKHU brbmoreka [JOK
36/1 . ) 1 22.01 https://m.edsoo.ru/ff
[TocTynarel cienuanbHOM TEOPUU OTHOCUTEILHOCTH 0cf862
bu6mmorexa [IOK
37/ OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTHU. 3aMe/JICHHE 1 24,01 https://m.edsoo.ru/ff
BPEMCHH U COKPAIICHUE JITTHHBI 0cfad?
. bu6mmorexa [IOK
38/3 DHeprus u MMITYIILC PENATHBHCTCKOM HacTHIIbL. Cas3b 1 29.01 https://m.edsoo.ru/ff
MAacChl C DHEPTUel U UMITYIbCOM. DHEPTHUS MOKOS 0cfc68
o ) bubmuorexa [JOK
39/4 KOHTpOJ‘IBHafI pabota Ne3 o teme: «Onrtuka. OCHOBBI 1 3101 https://m.edsoo.ru/ff
CICIIUAIEHON TEOPHH OTHOCUTEIIEHOCTHD) 0cf6f0
Pa3nen 4. KBAHTOBAS ®U3UKA (15 4)
40/1 ®otonbl. Popmyna [Inanka. DHeprus U UMIyabC GpOTOHA 1 05.02 Bgif)e sl:g/m.edsoo.ru/ff
bubmuorexa [JOK
41/2 OtkpsiTue u uccnenoBanue porodrddexra. Onwite A. T 1 07.02 https://m.edsoo.ru/ff
CroneroBa
Ocffc4
N . bu6mmorexa [IOK
42/3 3akonbl porodddekra. YpaBHeHUe DUHIITEHHA s 1 12.02 https://m.edsoo.ru/ff

dotorddekra. «KpacHas rpanuma» potodddexra

0d015e
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Jasnenue ceera. Onbitel I1. H. JIeOeneBa. Xumudeckoe

bubmuoreka [JOK

43/4 N 14.02 https://m.edsoo.ru/ff
JeiicTBUE CBETa 040426
TexHU4yecKue yCTpONCTBA U MPAKTUYECKOE IPUMEHEHHE:

44/5 doTorsieMeHT, POTONATUHK, COTHEUHAs OaTapes, 19.02
CBETOJINO]1

45/6 Pemenue 3amady 1o treme «Di1eMeHThl KBAHTOBOM OIITHKNY 21.02

bu6mmoreka [IOK

46/7 Mopenb aroma Tomcona. OnbiTer Pesepdopa mo 26.02 https://m.edsoo.ru/ff
paccesiHUIO a-yactuil. [[manerapHas Moaens aToMa 0d091a

47/8 [Tocrynatel Bopa 28.02
Wznyuenue u noriouieHue GOTOHOB MPH MEPEXOe aToma ¢ brbmoreka [JOK

48/9 . 05.03 https://m.edsoo.ru/ff
OJIHOTO YPOBHSI SHEPTUU HA IpYroi. Buasl criekTpoB 0d0afa
Bomnnoseie cBoiicTBa yactuil. Bonusl ge bpoiins. bubmuorexa [JOK

49/10  KopmycKy/isspHO-BOJIHOBO# ayann3M. CIIOHTaHHOE U 07.03 https://m.edsoo.ru/ff
BBIHYX/ICHHOE U3J1y4eHHE 0dOca8

bu6mmoreka [IOK

50/11 OtkpeiTue paguoakTuBHOCTH. OnbITH Pesepdopaa mo 12.03 https://m.edsoo.ru/ff
OTIPE/ICIICHUIO COCTABA PAJIMOAKTUBHOTO H3TYICHHUS 0d0fd2

51/12 CaoiicTBa anbda-, 6era-, ramma-u3inydenus. Bnusuue 14.03
pPaZ0aKTUBHOCTH Ha )KMBBIE OPTaHU3MBI
OTtkpeiTHE IPOTOHA U HeTpoHa. M3oTombl. Anb(a-pacna. bubmuorexa [JOK

52/13 = DnekTpoHHBII U MO3UTPOHHBIH OeTa-pacnai. ['amma- 19.03 https://m.edsoo.ru/ff
U3Jy4YEHHUE 0d1162
DHeprusi CBSI31 HYKJIOHOB B siipe. SliepHble peakinu. bubnuotexa [JOK

53/14  Snepubiit peaktop. [IpoOieMsl, MepCHEKTHUBEI, 21.03 https://m.edsoo.ru/ff
DKOJIOTMYECKHUE aCIIEKTHI SIAEPHON YJHEPTETUKU 0d1356
DnemeHTapHbIe YacTUIIBl. OTKPHITHE MO3UTPOHA. MeTOIbI

P 1 P p s Bu6miorexa [OK

54/15 HAOJTIOJICHUS ¥ PETHCTPAIHH YJICMEHTAPHBIX YaCTHII. 02.04 https://m.edsoo.ru/ff

Kpyrasiii cton «@yHI1aMeHTalIbHbIE B3aUMOIEHCTBUS.
EnuncTBO n3nueckoil KapTUHBI MUPay

0d0e38

Paznea 5. 3JIEMEHTBI ACTPOHOMMHU U ACTPOPU3UKMU (7 1)
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Bun 3Bé3qH0r0 HeOa. Co3Be3aus, SpKue 3BE3/bI, TIAHETHI,

55/1 04.04
ux BuaMMoe BrxkeHne. CoaHeuHasi cUcTeMa

56/2 Connue. COJ‘{HC‘IHa}I aKTUBHOCTb. VICTOYHUK 3HEpPrun 09.04
ConHua u 38€31
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/1bI TTIaBHOM

57/3 MocleI0BaTeIbHOCTU. BHYTpeHHee cTpoeHue 3BE3 . 11.04
CoBpeMeHHbIE TPEICTABICHUS O IPOUCXOKIACHUH U
sBomonu CoJHIIa U 3BE3]
Muineunsiii [1yte — Hama ["anaktuka. [Tonoxenue u

58/4 neuxenne Connna B [anaktuxe. ['anaktuku. Y€pHbie 16.04
JIBIPBI B SIIPax TajJakTHK

59/5 Bcenennas. Paz6eranue ranaktuk. Teopust bosbiioro 18.04
B3phIBa. PenmnkToBOE M3nyyeHne. MerarajlakTuka

60/6 Hepemennsie mpo0aeMbl aCTpOHOMHUHT 23.04

61/7 KonTponbnas padota Ne4 o teme: «31eMEHTHI 25 04
ACTPOHOMHUHU U aCTPOPUIUKI»

Pa3znen 6. OBOBILIAIOIUIEE IOBTOPEHUE (4 4)

O6o06matomuii ypok. Ponb ¢pusuku u acTpOHOMUU B

62/1 9KOHOMHYECKOH, TEXHOJIOTHUECKOM, COI[UAIbHON 1 30.04
TUYECKOM cepax IeaTeIbHOCTH YeT0BeKa

63/2 O6o6n1a}01111/n71v YPOK. POVJIL 1 MeCTO (PM3HKHU U aCTPOHOMUU 07.05
B COBPEMEHHOU Hay4HOI KapTUHE MUpPa
O6o06matomuii ypok. Pons dhuzudeckoit Teopuu B

64/3 (bopMHpOBaHUY MpEACTaBIECHUHN O PU3NUECKON KapTHHE 14.05
MUpa
O6o6maromuit ypok. Mecto pusndeckoid KapTUHBI MUpPA B

65/4 00I11eM psAy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX 16.05
MPEJCTABICHUH O IPUPOJIE

Pe3epBHoe Bpems (3 4)

66/1 PesepBHbIit ypok. MarHuTHOE 1ose. DIeKTpOMarHUTHAS 21.05
WHYKITHS

67/2 ‘ PeseprHblit ypok. Ontuka. OCHOBBI CIIEITUAIEHOW TEOPHH 23.05




OTHOCHUTCIIBHOCTHU

Pesepnbriii ypok. KBantoBasi pusnka. D1eMeHTHI
ACTPOHOMHUHU U aCTPOPUUKH

68/3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bubmuoreka [JOK
https://m.edsoo.ru/ff
0d1784



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Msikumes I, SI. @usuka. 10 ki : yael. 1s o01eoopa3oBar. OpraHu3anmii : 6a30BbIA U Yriyod.
ypoBau / I'. SI. Msikumes, b. b. Byxosues, H. H. Corckuii ; mox pen. H. A. IlapdenTseBoii. —
7-e uzn. — M. : [Ipocsemnienue, 2020

Mskumes [. SI. @usmuka. 11 kmacc: yueb. ans oOmeoOpa3oBaT. OopraHu3aiuii: 0a30BBIA U
yrayon. ypopau / I'. S Msxumes, b. b. byxosue, B. M. Yapyrun; nmox pen. H. A.
[TapperreBoii. — 8-e uzn., — M.: Ilpocsemienue, 2020

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

1.Msikumes I'. SI. @usuka. 10 i : yae0. 1 o0meodpazoBat. opraHu3anuii : 06a30BbId U yriyod.
ypoBuu / I'. SI. Msakumes, b. b. byxosues, H. H. Corckuii ; mog pen. H. A. [lappentbeBoii. —
7-e uzn. — M. : [Ipocsemnienue, 2020

2. Eprotkun E. C. ®uszuka. CaMocTOSTENbHBIE U KOHTPOJIbHBIE padoThl. 10 kinace: yueo.
nocoOue 1t 001eoopa3oBar. opranu3anuii: 6a3ossiii u yriy0. yposuu / E. C. Eprotkun, C. T'.
Eprotkuna. — 3-e uzn. — M.: «IIpocBemenuney, 2021

3.Caypos 0. A. ®usuka. [loypounsie pazpadorku. 10 kiacc : mocodue mjs 06meodpazoBar.
opranmzanuii / 0. A. CaypoB. — 3-e uza., nepepad. — M. : [Ipocemienue, 2015

A Msxume I'. 5. ®@uzuka. 11 wkmacc: yueb. s o0meoOpa3oBaT. opraHu3ainuii: 0a3oBbId U
yray6n. yposau / I'. SI. Mskumes, b. b. Byxosues, B. M. UYapyrun; moxg pea. H. A.
[TapdperreBoii. — 8-e uzn., — M.: Ilpocsemienue, 2020

5. Eptotkun E. C. ®duzuka. CamocTosTeIbHBIE U KOHTPOJIbHBIE paboThl. 11 kiacc: yueo.
nocobue st 061eoOpa3zoBaT. opranu3anuii: 6a3ossiit 1 yray0. yposau / E. C. Eprotkun, C. T
Eprotkuna. — M.: «IIpocBemenuer, 2020

6.Caypos 0. A. ®usuka. [Toypounsie pa3padbotku. 11 kmacc : yuel. mocobue st
o0mieoOpa3oBar. oprauu3anuii : 6a3o0Belid 1 yriay6. yposau / FO. A. CaypoB. — 4-e u3n., 1om. —
M. : IIpocBemienue, 2017

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. www.ege.edu.ru

2. www.fipi.ru
3.www.rustest.ru
4.http://eqe.edu22.info/
5.bubmnoreka [JOK
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