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HHOACHUTEJIBHAA 3AIINCKA

IIporpamma mo ¢u3uke 0a30BOro ypoBHS Ha YPOBHE CpeJHero oOIiero oobpa3zoBaHUs
pa3paboTaHa Ha OCHOBE IIOJIO)KEHHH M TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS OCHOBHOM
obOpasoBarenbHON nporpaMmel, nipeacTaBieHHBIX B PI'OC COO, a Taxke ¢ yuérom (emepaabHOit
paboueil mporpaMMbl BOCIIUTaHUS ¥ KOHLEHIIMU TpernoaBanus yueOHoro npeamera «Dusnkay B
oOpa3oBaTenbHBIX  opranm3auusx Poccuiickoit  ®exepauuu, peaau3ylolUX  OCHOBHBIE
00pa30BaTeNIbHbIE IPOTrPAMMBI.

CopneprkaHue mporpamMMsl 1o (pU3UKE HANpaBlIeHO HAa (OPMHUPOBAHUE €CTECTBEHHO-HAyYHOU
KapTuHbl Mupa oOyyaromuxcst 10—11 xiaccoB npu oOyyeHnn ux (uzuke Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-AEATEJbHOCTHOro mnoaxona. Ilporpamma 1o ¢u3uke COOTBETCTBYET
tpeboBanusiM OI'OC COO k miaHUpyeMbIM JIUYHOCTHBIM, NPEAMETHBIM M METalpeIMETHBIM
pe3yibTaTtaM o0yueHHsl, a TAK)Ke YUUThIBAET HEOOXOMMOCTb PeaIn3alui MEXIIPEIMETHBIX CBsI3€il
(U3UKHU C eCTEeCTBEHHO-HAYYHBIMH YUYE€OHBIMH ITpeaMeTaMu. B Hell onpenenstoTcss OCHOBHbIE LIENH
u3ydeHust GU3MKU Ha YPOBHE CPEeIHEro 0011ero o0pa3oBaHus, INIAHUPYEMbIE pe3yJIbTaThl OCBOCHUS
Kypca (pHU3UKHU: TNIHOCTHBIC, METAIPEAMETHBIC, IPeIMETHBIE (Ha 0a30BOM ypPOBHE).

IIporpamma no (pu3MKe BKIIOYAET:

® [UTAHUPYEMBIE PE3yJIbTaThl OCBOCHHS Kypca (HU3MKHM Ha 0a30BOM ypOBHE, B TOM YHCIE
IIpeIMETHBIE PE3YIbTAThI IO r0j1aM O0yUEHUs;

e coziepkaHue yueOHoro npeamera «Pu3nKkay no rogaM o0yueHHs..

dusnka Kak Hayka o Haubosee OOLIMX 3aKOHAX MPHPOJIbl, BBICTYNAs B KaueCTBE y4yeOHOTro
IpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJaJ B CUCTEMY 3HAHUH 00 OKpPY)KAIOIIEM MUDE.
HIkosbHBIHA Kype PU3UKH — CHCTEMOOOPA3YIOIINIA 111 €CTECTBEHHO-HAYYHBIX YUEOHBIX ITPEIMETOB,
MOCKOJIBKY (DM3MYECKHE 3aKOHBI JIS)KaT B OCHOBE MPOIIECCOB M SIBICHUH, M3y4aeMBIX XHMHEH,
6uonoruel, puznyeckoit reorpadueit U actpoHomMuel. Vcrnonp30BaHne U aKTUBHOE NPUMEHEHUE
(¢u3nyecKuX 3HAHUW OINpEAEseT XapakTep M pa3BUTHE Pa3HOOOpa3HbIX TEXHOJIOTUH B cdepe
SHEpPreTUKH, TPAHCIOPTA, OCBOCHUS KOCMOCA, IOJIyYEHHMs HOBBIX MAaTe€pHajoOB C 33JaHHBIMU
cBoiicTBamMHu U Ipyrux. Mzyuenue Gpusnky BHOCUT OCHOBHOM BKJIaJ B (JOPMUPOBAHNE €CTECTBEHHO-
HaY4YHOH KapTHHBI MHpa oOydaromuxcs, B (GOPMHUPOBAHUE YMEHUN MPUMEHSATh HaY4HbIH MeTOn
MO3HAHUS MPU BHIMOJIHEHUHU UMHU YYEOHBIX UCCIIEI0OBaHUI.

B ocHoBY kypca ¢u3uKu A7 ypOBHS CpeqHero oOIiero oO0pa3oBaHMs MOJOXKEH pAl UIeH,
KOTOpBIE MOKHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cCOOTBETCTBUU C HEH KypcC SIBISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’)KUT MaTepuan U3 BCEX Pa3AeNioB (PU3MKH, BKIIOYAET KaK BOIPOCHI KIACCHUECKOM, TaK U
COBPEMEHHOM (DU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUU C HEW Mmarepuan Kypca (GU3MKU OObEIUHEH BOKPYT
¢uznueckux teopuil. Begymum B kypce sBnsercs GopMupoBaHue MPeCTaBICHUN O CTPYKTYPHBIX
YPOBHSIX MaTe€pUH, BELLIECTBE U IOJIE.

Hoes eymanumapusayuu. EE peanmuzanusi mpeanojaraeT HUCIONb30BaHUE TI'yMaHHTapHOIO
noTeHuuana (U3NIecKoil HayKH, OCMBICIIEHUE CBSI3U pa3BUTHSI (PU3UKH C pa3BUTHEM OOILECTBA, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M 9KOJIOTHYECKUMU MpoOIeMamMH.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢u3nku npeamnojaraeT 3HaKOMCTBO C IIHPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonoeuzayuu peanusyercs IOCPEICTBOM BBEACHUS DSJIEMEHTOB COJEP)KAHUA,
MNOCBALIEHHBIX 3KOJIOTMYECKMM Mpo0OjeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C pa3BUTHEM
TEXHUKU U TEXHOJIOTHI, a Takke 0O0CYKIeHHs MpoOJeM palioHaIbHOTO MPUPOIONOIb30BaHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Crep)KHEBBIMU JJIEMEHTaMH Kypca (U3MKH Ha ypOBHE CpeJHEero oOIiero oOpa3oBaHUS
ABISIOTCS  (u3uveckue Teopun ((opMHpOBaHHE NPEACTABICHUH O CTPYKType MOCTPOCHHS
¢uznuyeckoil Teopuu, poau (QyHIAMEHTAJbHBIX 3aKOHOB W TMPUHIUIOB B COBPEMEHHBIX



NPECTAaBICHUAX O NPUPOAE, TPaHMLAX MPUMEHUMOCTH TEOpPUH, JUIS OMHMCAHUS E€CTECTBEHHO-
HAYYHBIX SIBJICHUN U ITPOLIECCOB).

CuCTeMHO-eSTeTbHOCTHBIN MOAXO0 B Kypce (DM3MKH peau3yercsi IMpexkae BCero 3a cuér
OpraHu3aly KCIEPUMEHTAIbHONW NesATeNbHOCTH oOydaromuxcs. s 6a30BOro ypoBHs Kypca
(GU3UKKH — 3TO HCIOJIB30BAaHHE CUCTEMBbl (POHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB HU
71a00paTOPHBIX paboT, KOTOphIE B NporpamMme mo (u3uke OOBEIUHEHBI B OOIIUH CIHCOK
YUYEHHUECKUX TPAKTHYECKUX PaboT. BbiieneHne B yka3aHHOM mepedHe JabopaTOpHBIX pPadoT,
IPOBOJUMBIX JJIs1 KOHTPOJS M OLIEHKH, OCYILECTBJIAETCS y4YaCTHUKaMU 0Opa30BaTEIbHOIO
npoliecca UCXoAs U3 0COOCHHOCTEH TUIAaHUPOBAaHMUSA M OCHAIeHHUs kabuHera ¢usuku. [Ipu 3Tom
o0ecrnieunBaeTcsi OBJIAJEHHE OOYYAIOIMMHCS YMEHUSMH IPOBOJIUTh KOCBEHHBIE H3MEpEeHMUs,
UCCIICIOBAaHHUS 3aBUCHUMOCTEH (PU3MUECKMX BEIUYMH W IIOCTAHOBKY OIBITOB IO IPOBEPKE
IPEJIOKEHHBIX THIIOTE3.

Bosbioe BHUMaHue yAENsSeTCsS PEHICHUIO pacu€THBIX M Ka4eCTBEHHBIX 3a/1ad. [Ipu aTom s
pacuy€THBIX 3ajad NPHOPUTETOM SIBIIAIOTCS 3aJaud C SBHO 33JaHHOM (PU3UYECKON MOJEbIo,
MO3BOJISIOIINE MTPUMEHSATh N3YUYEHHBIE 3aKOHBI M 3AKOHOMEPHOCTH KaK U3 OJHOTO pa3ziena Kypca,
TaK ¥ UHTETpUPYs 3HAHMS U3 Pa3HBIX pa3fesioB. 1 KaueCTBEHHBIX 33124 IPUOPUTETOM SIBIISIOTCS
3aaHusl Ha OOBSICHEHUE POTEKaHNUs (PU3NUECKUX SIBICHUH U MPOIECCOB B OKPY’KAIOMICH JKU3HH,
Tpebyrolye BbIoopa (U3NIECKON MOJIENH ISl CUTYalluy IPaKTHKO-OPUEHTHPOBAHHOIO XapaKTepa.

B cootBerctBuu ¢ tpedoBanusimu @I'OC COO k MarepuaibHO-TEXHUYECKOMY 00€CTICUeHUIO
y4eOHOro mpolecca 0a30Bblii ypoBeHb Kypca (PU3UKHM Ha YPOBHE CPEIHEro o0IIero oopa3oBaHUs
JOJDKEH HM3Y4aThCsi B  YCIOBHAX MPEIMETHOTO KaOumHera (U3MKM WM B yCIOBHUSX
MHTETPUPOBAHHOIO KaOHMHETa MpEeIMETOB €CTECTBEHHO-HAy4yHOro HMkia. B kabunere ¢usuxu
JOJDKHO OBITh HEOOXOoauMoe J1aboparopHOoe OOOpYAOBaHHE /ISl BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme o pu3nKe yYeHHYECKHX MPAaKTUYECKUX padoT U IEMOHCTPALMOHHOE 000pYI0BaHUE.

JleMoHCTpaniMOHHOE  00OpyIOBaHWE (OPMHUPYETCS B  COOTBETCTBHM C  IPHHIIAIIOM
MHUHHMMAaJIbHON JOCTaTOYHOCTH U OOECIEeYMBAET IMOCTAHOBKY IEPEUYHMCICHHBIX B MpPOrpaMMme IO
¢u3nKe KIIOYEBBIX JEMOHCTPAIMi [UIS HWCCIENIOBAaHHUS H3YYaeMbIX SBICHHA W TIPOILECCOB,
HMIUPHYECKUX U PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MTPUMEHEHUH.

JlaGoparopHoe 000pyJOBaHME JUIsl YIEHUUYECKUX MPAKTUYECKUX padoT popmupyercs B BUIE
TEMAaTUYeCKMX KOMIUIEKTOB M o0ecreyuBaeTcsi B pacuéTe OJHOr0 KOMIUIEKTa Ha JABYX
oOydaromuxcsi. Temarnueckue KOMIUIEKThI J1abOpaTOpHOro OOOpPYIOBaHUS JOJKHBI OBIThH
MOCTPOCHBI Ha KOMIUIEKCHOM HCIOJb30BAHUU AHAJOTOBBIX M IM(PPOBBIX MPUOOPOB, a TaKXKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUC IIU(PPOBBIX JIAOOPATOPHI.

OCHOBHBIMU LETSIMH U3Y4YEHUS PU3UKU B 0011IEM 00pa30BaHUU SIBIISIOTCA:

¢ hopMUpOBaHHE WHTEpPECA W CTPEMIJICHHUSI OOYUJaAIOMIMXCS K HAYYHOMY HM3YYEHHUIO MPHUPOIHL,
pa3BUTHE WX WHTEIUIEKTYAJIbHBIX H TBOPUYECKUX CIIOCOOHOCTEH;

®pa3BUTHE TMPEJICTABIEHUI O HAy4yHOM METOA€ IO3HaHUS U  (OPMHUpPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS! K OKPY)KAIOLIUM SIBIICHHSIM;

¢ hOpMHUpPOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ylibTaTa H3Y4YEeHUS OCHOB CTPOSHHS
MaTepuu U QyHJaMEHTAIbHBIX 3aKOHOB (DPU3UKHU;

e hopMHUpOBaHNE YMEHHH OOBSCHATH SIBICHUS C HCIOJNb30BaHUEM (DHU3MYECKHX 3HAHUU U
HaYYHBIX J0Ka3aTeJIbCTB;

¢ hopMUpPOBaAHHE TIPEICTABICHUH O POIU (U3UKH JUTS pa3BUTHUS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHH.

JlocTHKeHHE 3TUX Lieel 00ecreunBaeTcs pelIeHueM CIeAYIOIMX 3a/1a4 B IPOLIECCe H3yUeHUS
Kypca (pU3UKU Ha YpOBHE CPETHEro O0IIero 00pa3oBaHus:

e proOpeTeHre CHCTeMbl 3HaHMKW 00 OOmHMX (U3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHaXx,
TEOPHSIX, BKIIFOYAsi MEXaHUKY, MOJIEKYISIPHYIO (PU3UKY, SIEKTPOIMHAMHKY, KBAHTOBYIO (PH3UKY H
AIIEMEHTHI aCTPOPHU3UKU;
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¢ hopMHUpOBaHKE YMEHUN MPUMEHSATh TEOPETUUYECKHE 3HAHUS NSl 00BSICHEHUS (PU3UUIECKIX
SIBIICHUH B TIPUPOJIE ¥ JUISI IPUHATHS MPAKTUYECKUX PEIICHUI B TIOBCETHEBHOM KU3HU;

® OCBOCHHE CIIOCOOOB pEeIlIeHUs] Pa3IUYHbIX 3a7au C SIBHO 3aJaHHOW (PU3UYECKOW MOJEIbIO,
3aja4, TMOAPa3yMEBAIOIIMX CaMOCTOSITENIbHOE CO3/1aHue (PU3NYECKOW MOJeNu, aJeKBaTHOM
YCIIOBUSIM 3a]1a4U;

®[IOHMMaHWE (PUIUUECKHMX OCHOB M TPUHIMUIIOB JEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTMYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

® OBJIAJICHUE METOJIaMU CAMOCTOSATEIBHOTO IUTAHUPOBAHUS U TIPOBEACHHUS (DU3HUECKUX
SKCIIEPUMEHTOB, aHalM3a M UHTepIpeTaund WHGOpMAaLUMU, ONpeAeNeHUus] JOCTOBEPHOCTH
IIOJIyYEHHOT'O pE3yJIbTaTa;

®CO3JlaHME YCIOBHM JUIS PAa3BUTHUS YMEHHMI IMPOEKTHO-UCCIEIOBATEIbCKOM, TBOPYECKOM
JESTEIbHOCTH.

Ha wsydyenme ¢usuku (0a30BbIi YpOBEHB) HA YPOBHE CpeAHEro oO0mero oOpa3oBaHUS
otBoauTcs 136 wacos: B 10 kinacce — 68 yacoB (2 vaca B Heeno), B 11 kiracce — 68 yacos (2 yaca
B HEJIEINIO).

[Ipennaraemslii B mporpamme mo ¢Gpu3uKe NepeyeHb JTaOOpaTOpPHBIX U MPAKTUYECKUX PaboT
SIBIIIETCS] PEKOMEHI0BAaHHBIM, YUUTENb JEJIAeT BRIOOP MPOBEACHUS 1a00paTOPHBIX pabOT U OIBITOB
¢ Y4ETOM UHAMBHUAYAIBHBIX OCOOCHHOCTEH 00yYaroIXCsl.



COJAEP/KAHUE OBYYEHUA

10 KUIACC

Pa3nes 1. ®u3nka u MeTOAbl HAYYHOI'O TO3HAHMS

®usznka — Hayka o npupone. HayuHble MeTonpl mo3HaHMS OKpyxkarouiero mupa. Pousb
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbl. DKCIICPUMEHT B (PU3UKE.

MogenupoBanue pU3NUECKuX sIBIEHUH U npoueccoB. Hayunsle runotessl. Pu3znyeckue 3aKOHbl
U Teopuu. [ paHUIIBI TPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUS.

Ponp u wmecto ¢uszuku B (QOPMUPOBAHUU COBPEMEHHOW HAy4yHOW KapTHUHBI MHUpPA, B
IPAKTUYECKOMN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHajorosbie ¥ MU(PPOBBIC U3MEPUTEIBHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3zgen 2. Mexanuka
Tema 1. Kunemamuka
Mexanudeckoe aBmxeHre. OTHOCUTEIBbHOCTh MEXAHUYECKOro JBMKEeHHs. CucrteMa oTcuéra.
Tpaexropus.
[lepemenienne, CKOpPOCTh (CpeAHsisl CKOPOCTb, MTHOBEHHAsi CKOPOCTb) U YCKOpEHHE
MaTepUaibHOW TOUYKH, UX MPOEKLIUU HA OCU CUCTeMbl KoopAuHar. ClokeHue nepeMenieHui u
CJI0’KEHHUE CKOPOCTEN.
PaBHOMEpHOE W PaBHOYCKOPCHHOE NPSIMOJIMHEHHOE JBIKCHUE. ['padukud 3aBHCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NEPEMELICHUS] MaTEPUAIbHONW TOUYKU OT BPEMEHH.
CBoOoaHoe majieHue. Y CKopeHue CBOOOTHOTO TaACHHUS.
KpuBonunelinoe neuxenue. J[BrkeHrne MaTepuaibHOM TOUKH 10 OKPY>KHOCTHU C ITOCTOSTHHOM 110
MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAss CKOpocTh. llepuon m yactora oOpaieHwus.
LleHTpoCTpEMUTENBHOE YCKOPEHHUE.
TexHu4eckne ycTpoWcTBa M IIPAKTUYECKOE NPUMEHEHHWE: CIUAOMETpP, IBHKECHHE CHapsOB,
LIETIHBbIE U PEMEHHBIE TTEpEIaYn.
Jlemoncmpayuu
Mopenb cucTeMbl 0TCUETA, MILTIOCTPALIUS] KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKEHUS.
[TpeoOpa3zoBanre ABMXKEHUN € UCIOIB30BAaHUEM IPOCTHIX MEXAHU3MOB.
ITanenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.
Habmonenne aBmxeHus Tena, OpoIeHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.
N3mepenue yckopeHHst CBOOOIHOTO MaeHUS.
Hamnpanenne ckopocTy py JBUKEHUHU IO OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol
N3yuenne HepaBHOMEPHOTO JIBM>KEHMS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.
HccnenoBanue COOTHOLIEHUS MEXKIY IYTSAMH, NMPOUIAECHHBIMU TEJIOM 3a IOCIJIEI0BATEIIbHBIE
paBHBIE IPOMEXKYTKH BPEMEHH IIPH PABHOYCKOPEHHOM JIBUYKEHNUHU C HAYAJIbHON CKOPOCTBIO, PABHOM
HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BA3KOU KUIKOCTH.

N3yueHne ABMKEHUS Tena, OPOLIEHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpuaiun otHocutenbHOCcTH ['anmuies. IlepBwiii 3akoH HeroToHa. MHepuHManbHBIE CHUCTEMBI
OTCYETA.

Macca Tena. Cuna. [Tpunuun cyneprniozunuu cui. Bropoii 3akoH HeroToHa A1 MarepranbHOM
Touku. Tpernii 3akoH Hpr0TOHA [UIs1 MaTepHaIbHbBIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.
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Tpenune. Buasl TpeHust (mokosi, ckojibxkeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHUsl CKOJBXEHUS M cuia TpeHus nokos. Koapduuuent tpenus. Cuiia conpoTHBIEHHS MPU
JBUKEHHUU TeJa B )KUAKOCTU WM rase.

[TocTynaTenpHOE M BpallaTelIbHOE ABHKEHHE a0COIFOTHO TBEPJOTO Tea.

MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpauieHusd. [linedo cuibl. YCioBUsL paBHOBECUS TBEPAOTO
Tena.

TexHuueckue ycTpoWcTBa M MPAKTUYECKOE MPUMEHEHHWE: MOALIMIHUKY, JBUXKECHUE
VCKYCCTBCHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHue Macc B3aMMOJIEHCTBYIOIINX TEJI.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CiioxxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMariii.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOABEME U NAZCHUH.

CpaBHeHuE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKEHMUSL.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yuenue aBrxeHUs: OpycKa 110 HaKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTY CUJI YIIPYTOCTH, BO3HUKAIOLIUX B IIPYKMHE U PE3UHOBOM 00pa3slie,
oT ux Aedopmarum.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3aKkoHbl COXpaAHEHUA 6 MEXAHUKE

HNmnynbc maTepuanbHOM TOYKHM (T€na), CUCTEMbl MaT€pHalIbHbIX ToueK. Mmmynbc cuiel u
M3MEHEHHNE UMITYJbCa Teja. 3aKOH COXPAaHEHUs UMITyJbca. PeakTUBHOE ABHIKEHHUE.

Pabora cunbl. MOIIHOCTB CUJIBL.

Kunernueckas sHeprus MarepuanbHoil Touku. Teopema 00 M3MEHEHUH KMHETHYECKOW SHEPTUH.

[TorenunanbHass sHeprus. [loTeHuuanbHas sHeprus ynpyro neGopMHpOBaHHOW MPY>KUHBI.
[TorennuanbHast sHEprus Tena BOIU3U MOBEPXHOCTH 3eMITH.

[ToreHunanbHble M HENOTEHUUANbHbE CUJbl. CBS3b pPAOOTHl HEMOTEHLUMAJIbHBIX CHUJI C
VU3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudyeckue yCTpPOMCTBA M INPAKTUYECKOE IPUMEHEHUE: BOJOMET, KONEP, NPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEeHMsI UMITYJIbCA.

PeakTnBHOE IBUKEHUE.

[lepexon moTeHIIMAIbHON PHEPTUH B KHHETUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne abCOTIOTHO HEYNIPYToro yAapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3U pabOThI CUIIBI C U3MEHEHHEM MEXaHHYECKOM SHEpruM Tesla Ha MpHMepe
PaCTSKEHUS PE3UHOBOIO KIyTa.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA

Tema 1. Ocnogbl MONEKYAAPHO-KUHEMUYECKOIL Meopul

OCHOBHBIE TOJIOKEHHUS MOJIEKYJIIPHO-KMHETUYECKON TEOpUU M UX ONBITHOE OOOCHOBAHUE.
bpoynosckoe nasuxenue. Juddysus. Xapakrep NBHKEHUS U B3aUMOJCHCTBUS YacCTHI] BELIECTBA.
Mojenu CTpoeHHUs ra30B, KHUJIKOCTEH U TBEPABIX Tel U 00bICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
TUX MoJeneil. Macca n pazmepsl monekyn. Konmnuectso Bemectsa. [loctostHHas ABoraapo.
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TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopenp wupneanbHoro ra3za. OCHOBHOE YypaBHEHUE MOJEKYISIPHO-KUHETUYECKONM TEOPUHU
UJEaABHOrOo ra3a. AOCOIIOTHAs TEMIIEpaTypa Kak Mepa CpeJHEN KHHETUYECKOM SHEPTHH TEMIOBOTO
IBWxKeHUs dactul rasza. lllkama temneparyp KeneBuHa. ['a30Bble 3aKkOHBI. YpaBHEHHUE
MenneneeBa—Knaneiipona. 3akon [danbTona. M3ompoiiecchl B UI€adIbHOM Tra3e € MOCTOSHHBIM
KOJIMUECTBOM BellecTBa. [paduueckoe mnpeacTaBlIeHHE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHUuyecKkue yCTpONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JIOKa3bIBAIOIIME JUCKPETHOE CTpOeHHE BellecTBa, (ortorpaduu  MoJEKyl
OPraHUYEeCKUX COCIUHECHUMU.

OnbIThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO JIBUYKEHUSI.

Mogpens onbiTa lllTepHa.

OnbIThI, TOKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAEHCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABIECHUS ra3a Ha CTEHKH COCYya.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UCAIBHOTO Ia3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

Omnpenenenne Macchl BO3/1yXa B KJIIACCHOM KOMHATe Ha OCHOBE U3MEPEHHM 00bEMa KOMHATHI,
JIABJICHUS U TEMIIEpATypbl BO3/lyXa B HEU.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepMmoanHaMuueckas cuctema. BHyTpeHHss sHeprust TEpMOJMHAMHYECKON CUCTEMBI U CIIOCOOBI
e€ u3menenus. KonuuecTBo TemnoTsl v pabota. BHYTpeHHSs 2HEprusi 0THOATOMHOTO HI€aJIbHOTO
rasa. Buael Temionepenadn: TEIIONPOBOAHOCTb, KOHBEKIUSA, U3JIy4eHHUE. Y eNIbHAas TEINIOEMKOCTh
BelecTBa. KonuyecTBo TEIIOTHI P TEIUIONEpeaaye.

[Torsitme 00 ammabatHOM mporiecce. [lepBbrii 3akoH TepMoauHaMuKU. [IpuMEHEHHE TIEPBOTO
3aKOHA TEPMOAMHAMUKH K H3omporeccaM. ['padpudeckas uaTepnpeTanus padoThl rasa.

Bropoii 3akon TepmoanHamMuku. HeobpaTuMOCTh IPOLIECCOB B MIPUPO/IE.

Tennosble MamuHbl. [TpuHnunsl neiicTBus TeroBelx MammuH. [IpeoOpa3oBaHust sHepruu B
Teru1oBbIX MamnHax. Koadduuuent nonesnoro neiictsus terioBoi MamuHsl. [{ukn KapHo u ero
KO3(DPUILIMEHT MOJIE3HOTO ACUCTBUS. DKOJIOTHUECKUE MPOOIIEMBI TETIIOIHEPI€TUKH.

TexHuuyeckue ycTpoilcTBa M MPAaKTHUUECKOE NMPUMEHEHME: ABUTATEIb BHYTPEHHErO CrOpaHUs,
OBITOBOM XOJIOAUIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHNne BHYTPEHHEH SHepruu Teja MpU COBEPIIEHUM PaOOThI: BBUIET NPOOKH U3 OYTBUIKU
MO/l JIeHCTBUEM CXATOro BO3/yXa, HarpeBaHue 3(Qupa B JIATYHHOHM TpyOKe NyTEM TpEeHUS
(BU1€OIEMOHCTpALIHS).

W3MmeHeHne BHYTpeHHEH aHepruu (TeMrepaTypsl) Tela pu Terionepeaaye.

OnbIT N0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Monenu napoBoit TypOUHBI, IBUTATENsl BHYTPEHHETO CrOPaHusl, p€aKTUBHOIO JBUTATES.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne yaenbHON TeMITOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoont

[TapooGpa3oBanue u koHaeHcanus. VMcnapenue m kumneHue. AOCONMIOTHASsS M OTHOCUTEIbHAsS
BJIQXKHOCTh Bo3jayXa. HacklmeHHbI map. YaenpHas Temjaora mapooOpa3oBaHus. 3aBUCHUMOCTD
TEMIEPATYPbI KUIIEHUS OT JaBJICHUSI.

Teépnoe teno. Kpucrammmueckue u amop¢Hble Tena. AHHU30TPONHS CBOMCTB KPHCTAJIOB.
Kunkue xpucramisl. CoBpeMeHHble Marepuanbl. [lnaBneHune u Kpuctaumzanus. Y aeabHas
TeruioTa riasiaeHus. Cyonumarus.



YpaBHEHHE TEIIOBOTO OalaHca.

TexHuuyeckue yCTpOHCTBa W MPAKTHUYECKOE MPUMEHEHHE: THUTPOMETP M ICHUXPOMETD,
KaJIOPUMETP, TEXHOJOTUHU MOJYYCHUsI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YUCJIE HAHOMATEPUAIIOB,
HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CniocoObl U3MepeHus BIKHOCTH.

HabGntonenue narpeBaHus U IUIaBJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

JleMoHCTpanusi KpUCTaIIOB.

Yyenuueckuii sxcnepumenm, 1abopamopvie pabomuol

H3mepeHne OTHOCUTEIHHON BIaKHOCTH BO3/1yXa.

Pasnen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

DnekTpu3anus Tej. DIeKTpUUYecKuid 3apsia. JBa Buma anekTpuueckux 3apsaoB. [IpoBogHukw,
JUBJIEKTPUKU U MTOIYIPOBOJIHUKH. 3aKOH COXPAaHEHHUSI JIEKTPUUECKOIO 3aps/ia.

B3aumoneiictue 3apsinoB. 3akon Kymona. ToueuHslil a5eKTpudeckuil 3apsia. IIEKTPUIECKOE
nosie. Hanpsixk€HHOCTh 35ekTpuyeckoro nois. [IpuHuun cynepno3uuuu 3JIeKTPUYECKUX IMOJeH.
Jlunuu HanpsSHKEHHOCTH SJIEKTPUUYECKOTO OIS,

Pabora cun anekrpocratndeckoro nous. [lorennuan. PasHocts norenuanos. [IpoBoanuku u
JUAJICKTPUKU B DJIEKTPOCTATHYECKOM T0J€. JudekTpudeckas npoHUIIaeMOCTb.

OnektpoéMkocTb. KonaeHcaTop. DIEKTpOEMKOCTh IIJIOCKOTO KOHAEHcCATopa. OHeprus
3apsKEHHOT0 KOHJEHCATOopa.

TexHuueckue yCTpOHWCTBA M MPAKTUYECKOE IPUMEHEHME: JIIEKTPOCKOI, 3IIEKTPOMETP,
ANIEKTPOCTATUUECKAsT 3allUTa, 3a3eMJICHHE JJIEKTPOIPHOOPOB, KOHACHCATOP, KOMHPOBAIBHBIN
anmnapar, CTpyHHBIN PUHTED.

Jlemoncmpayuu

YCeTpoCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apsKEHHBIX TEl.

[TpoBOIHUKY B AJIEKTPOCTATUUECKOM TIOJIE.

DIIeKTpOoCcTaTUYECKas 3alluTa.

JWdNEeKTpUKU B SJIEKTPOCTATHUECKOM IIOJIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTU IUIOCKOTO KOHJIEHCATOpa OT IUIOLIAAM IUIACTUH, PacCTOSHUSA
MEXIy HUMH U TUAJICKTPUIECKOMN MPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3mepenne 3neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit Inekmpuyeckuit mok. Toku 6 pa3iuunvix cpeoax

DNIEKTPUUECKUI TOK. Y CIIOBUS CYIIECTBOBAHUS 3JIEKTPUUYECKOro Toka. Mcrounuku Toka. Cuna
ToKa. [locTOSTHHBIN TOK.

Hanpsxenue. 3akon OMa a1 yyacTka HEIu.

DJIEKTPUYECKOE COMPOTHUBJIEHUE. YIENBHOE CONMPOTHUBIEHUE BemiecTBa. [lociemoBarensbHoe,
napajuieJIbHOE, CMEIIAHHOE COEIMHEHHUE POBOHUKOB.

PaboTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOIHOCT 3IEKTPUIECKOTO TOKA.

DNEeKTPOABMKYILAas CUJa M BHYTPEHHEE CONMPOTUBIEHHWE HCTOYHHUKA TOKa. 3akoH Oma s
MOJTHOM (3aMKHYTOM) AJIeKTpraeckoi memu. KopoTkoe 3aMbIkaHue.

DJNIEKTPOHHAs MPOBOJAUMOCTD TBEPJBIX METAIOB. 3aBUCUMOCTh COMPOTUBIIEHUS METAJJIOB OT
teMriepaTypbl. CBEepXIIPOBOIUMOCT.
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DneKTpuuecKui TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBoauuku. CoOCTBEHHAs! U MPUMECHAs IPOBOJUMOCTD MOIYIPOBOAHUKOB. CBOMCTBA p—
n-nepexona. [1osynpoBoAHUKOBEIE TPUOOPHI.

OJIEKTPUYECKUII TOK B PAacTBOpPAaX M paCIUIaBax JJIEKTPOJIUTOB. IJIEKTPOIUTHYECKAs
JUCCOIUAIUS. DIIEKTPOIIN3.

OnekTpuueckuil Tok B razax. CaMOCTOSTENIbHBIA W HECAaMOCTOSITENbHBIA pa3psan. MoiHus.
IIna3zma.

TexHuuecknue ycTpoiiCTBa M NPAKTUYECKOE NPHUMEHEHUE: aMIIEpMETpP, BOJIBTMETpP, PEOCTar,
UCTOYHUKMA TOKA, DJIEKTpPOHArpeBaTelbHBIE MPHOOPHI, SJIEKTPOOCBETHTEIBHBIC MPHOOPHI,
TEPMOMETP  CONPOTHUBIICHUSA, BaKyyMHBbIl  JMOJA, TEPMUCTOPBl U (OTOPE3UCTOPHI,
MOJIYITPOBOTHUKOBBIN JTMOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTh  CONPOTHUBIIEHUS UWIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOLIAJH
MONEPEYHOI0 CEUEHUs U MaTepHuaa.

CwmenanHoe cCoOeIMHEHUE TPOBOJHUKOB.

IIpssmMoe wu3MepeHHe DIEKTPOABMKYIIEH Ccuibl. KopoTkoe 3amblkaHME TaJbBaHUYECKOIO
3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCUMOCTh COTIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB 3JEKTPOJIUTOB.

HckpoBo# pa3psa v IPOBOAMMOCTb BO3yXa.

OaHOCTOPOHHSSL TPOBOJAMMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHnue cMemaHHOTO COeIMHEHUS PE3UCTOPOB.

N3mepenune 3meKTpoABMKYIIEH CUIIbl MICTOYHHKA TOKA U €r0 BHYTPEHHETO COTIPOTUBIICHHUS.

Habmroienue snektponusa.

Me:xnpeameTHblie CBSI3U

Wzyuenne xypca ¢usuku Oa3zoBoro ypoBHsS B 10 Kiacce ocyiiecTBIsieTcs € Y4ETOM
COJIEpXKATEIBHBIX MEKIIPEIMETHBIX CBSI3E€H ¢ KypcaMu MaTeMaTHKH, OMOJIOTHH, XUMUH, Teorpaduu
Y TEXHOJIOTHH.

Meowcnpeomemnule noHsamMusl, CBSI3aHHBIE C U3yYEHUEM METOJI0B HAyYHOTO MO3HAHUS: SIBJICHUE,
HAy4YHBIA (akT, TUMOTe3a, (U3MUecKas BEIWYMHA, 3aKOH, TeOpHs, HAOIIOJACHHE, SKCIIEPUMEHT,
MOJIEJIMPOBaHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: penieHre CUCTeMbl YpaBHEHUM, TuHelHas QyHKuus, mapadoia, rurnepobona, ux
rpauku ¥ CBOMCTBA, TPUTOHOMETpHUUYECKHE (YHKIIMH: CHHYC, KOCHHYC, TaHTE€HC, KOTAHTEHC,
OCHOBHO€ TPHUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPbl M HUX MPOEKUHUH HA OCU KOOpIUHAT,
CJI0KEHHE BEKTOPOB.

buonocus: mexannueckoe ABMKEHUE B )KUBOH Mpupoae, uddy3us, ocMoc, TETI000OMEH KUBBIX
OpraHu3MOB (BUIBI TEIUIONEPENAayuH, TEIJIOBOE PAaBHOBECHUE), DIIEKTPUUECKHUE SIBIICHUS B KUBOM
IIPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOEHHWE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAs Macca, TeIIOBbIE CBOMCTBA TBEPABIX TEJl, KUAKOCTEN U ra30B, JIEKTPUUECKHUE CBOWCTBA
METaJIJIOB, ANEKTPOIIUTHYECKAS TUCCOIMAIINS, TaIbBAaHHKA.

T'eocpaghus: BIAXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonocus: npeoOpa3zoBaHUE JBHKEHUN C HUCIOJIb30BAaHHEM MEXaHU3MOB, YUET TpPEHHUS B
TEXHUKE, MOJUIMIHUKHA, HCIOJIb30BaHME 3aKOHA COXPaHEHUsl HMITyJIbCa B TEXHUKE (pakeTa,
BOJIOMET U APYTHE), IBUTATENIb BHYTPEHHETO CTOpaHus, mapoBas TypOuHa, OBITOBOM XOJIOAMIBHUK,
KOHJIULIUOHEP, TEXHOJIOTUH MOTYYEHUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCJIE HAHOMATEpPUAJIOB,
U HAHOTEXHOJIOTUH, O3JIEKTPOCTAaTHYECKasl 3alluTa, 3a3eMJIEHHE 3JIEKTPONpHOOpOB, KCEPOKC,
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CTPYWHBI MPHHTEP, AIIEKTPOHATPEBATEIbHBIC TNPHUOOPHI, AJIEKTPOOCBETUTENLHBIE HPUOOPHI,
rajbBaHUKa.

11 KUIIACC

Pa3zgea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmMpoOMAZHUMHAA UHOYKYUSA

ITocrositHHbIe MarHuUTHL. B3anmozneicTBue MOCTOSHHBIX MAarHuTOB. MarHutHoe mnoise. Bextop
MarHuTHOM UHAYKIMUU. [[puHIUII Cyneprno3uiiuu MarHuTHAIX 1oJ1ei. JIMHMU MarHUTHOM MHAYKIIVH.
KapTuHa nuHUI MarHUTHOM MHAYKLUU I0JIS IOCTOSIHHBIX MArHUTOB.

MaruuTtHoe 11oJie NpoBOJHUKA ¢ TOKOM. KapTuHa TMHMIA MHIYKIIMU MarHUTHOT'O 11OJISI AJIMHHOTO
IIPSIMOTO NMPOBOJHUKA M 3aMKHYTOT'O KOJIBLIEBOTO IIPOBOJAHMKA, KaTyIIKU ¢ TOKOM. ONBIT Dpcrena.
B3anmopnencTere NpoBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuna Jlopenua, e€ Moaysb U HampaslieHUE. J[BHKeHHE 3apsKEHHOM YacTUIbl B OAHOPOJHOM
MarHuTHOM nose. PaGora cuisl Jlopenna.

SIBneHne  snmekTpoMarHUTHOM  MHAYKUuU. [IOTOK  Bexkropa MarHUTHOM  MHIYKLUU.
ONEeKTPOABUKYLIAs CUJIa MHAYKLUU. 3aKOH 3JIEKTPOMarHuTHON uHAykuuu ®apanes.

BuxpeBoe nsnexkTpuueckoe 1mose. OJIEKTPOABMKYIIAas CHJIa HWHAYKUMA B IPOBOJHHKE,
JBUKYLIEMCS IIOCTYIATEIbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBICHNE CAMOMHYKIMHU. DJIEKTPOABUIKYILAS CHUJIA CAMOMHIYKIUH.

DHeprus MarHUTHOT'O TOJIS1 KaTYLIKU C TOKOM.

DIEKTPOMAarHuTHOE IOJIE.

TexHuueckue ycTpOHCTBa UM NPAKTHUUECKOE IMPUMEHEHHUE: IOCTOSIHHbIE  MAarHuThl,
3JIEKTPOMAarHUTBI, JIEKTPOABUIaTENb, YCKOPUTENIN AIEMEHTAPHBIX YACTHL], UHIYKIIMOHHAS II€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM T1OJIEM.

JInHMM MHIYKIIMY MarHUTHOTO MOJIS.

B3anmopeiicTBre 1ByX MNPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HerictBue cuitbl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBieHME PNEKTPOMArHUTHOM MHYKIIMH.

IIpaBuno Jlenna.

3aBUCHUMOCTB NIEKTPOABHIKYILEN CUJIBI HHAYKIIMH OT CKOPOCTH U3MEHEHNUSI MArHUTHOT'O ITOTOKA.

SIBrieHNE CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3y4yeHre MarHUTHOTO TOJISl KaTYIIKH C TOKOM.

HccnenoBanue JeNCTBUS MOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJI€HUS JIEKTPOMATHUTHONW HHAYKIIHU.

Pa3nen 5. Kosiebanusi M BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMacHuUmHvle KO1e0anus

Konebarenbnas cucrema. CBoOOIHBIE MeXaHUYeCKUe Kojebanus. ['apMoHIUeckue KoneOaHus.
[Tepuon, wactora, ammutyna u ¢asza konebanuid. [IpyXuHHBIH MasTHUK. MaremaTudecKuit
MasiTHUK. YpaBHEHUE TapMOHUYECKHX KoneOanwii. [IpeBpaiienne sHepruu mpu TapMOHUYECKUX
KOJICOAHHSIX.

Konebartenbupiit  kOHTYp. CBOOOIHBIE JJIEKTPOMATHUTHBIE KoJeOaHUsS B  UACATHLHOM
KOJIeOaTeIbHOM  KOHTYype. AHAJIOTHS MEXIYy MEXaHWYEeCKHMH U DJIEKTPOMAarHUTHBIMHU
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kosebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPIMU B HJICAIBHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBiaenue O 3aTyxamoIuX KoJIeOAHUAX. BBIHYXICHHbIE MEXaHHYECKUEe KoJeOaHMs.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHus.

ITlepemenHbIii ToK. CUHYCOMAAIbHBIM INEPEMEHHBI TOK. MOIIHOCTH INEPEMEHHOIO TOKa.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U HATIPSKEHUS.

Tpancopmarop. IlpousBoiacTBo, mnepegaya ©u TOTpeOJIEHHE DICKTPUUYECKOH DHEPTuu.
OKOJIOTMYECKUE PUCKU TpU NIPOU3BOACTBE 3JEKTpodHepruu. KynbTypa HCNOIB30BaAHUS
AJIEKTPO3HEPTUU B IIOBCEIHEBHOM JKHU3HU.

TexHuueckue ycTpoucTBa M MPAKTHUYECKOE IMPUMEHEHUE: HIEKTPUUECKUI 3BOHOK, F'€HEepaTop
[IEPEMEHHOT'0 TOKA, JIMHUU JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KoieOaTedbHOM CHUCTeMbl (MPY)KUHHBIA WJIM MaTeMaTHYECKHi
MasITHHK).

HaGuronenne 3aryxaromux KojJeOaHui.

HccnenoBaHue CBONCTB BBIHYK/ICHHBIX KOJIeOaHUH.

HabGmonenue pezonanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

OcuwmnorpaMmsl  (3aBUCUMOCTH  CHUJIBI  TOKa M HAmpsDKEHUS OT  BpPEMEHHM) JUId
3IEKTPOMArHUTHBIX KOJeOaHU.

Pe3onanc mpu mocienoBaTeIbHOM COEIMHEHUU PE3UCTOpa, KaTyIIKM HHAYKTUBHOCTH H
KOH/JIEHCATOopa.

Mopenb JIMHUY 3JIEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

HccnenoBanue 3aBUCMMOCTH IEPUOAA MalbIX KOJEOAHWN Ipy3a Ha HUTU OT JUIMHBI HUTH U
Macchl rpysa.

HccnenoBanue nepeMEHHOI0 TOKa B LIEMU U3 MOCJIEI0BATEIbHO COEAMHEHHBIX KOHIEHCATOPA,
KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

MexaHnueckue BOJIHBI, yclloBUs pacnpoctpaneHus. [lepuon. CKopocTs pacnpocTpaHEeHUs U
JuMHA BOJHBL. [lonepeunsie U mpooabHble BOIHBL. MHTephepenuys u qudpakius MEXaHnYeCKuX
BOJIH.

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

ONEKTPOMarHUTHBIE BOJIHBL. YCIOBHMS M3JIY4EHMs] DJIEKTPOMAarHUTHBIX BOJH. B3anMHas
opuenranus BekTopoB E, B, V B anektpomarautHo# BosHe. CBONCTBA AJIEKTPOMATHUTHBIX BOJIH:
OTpakeHHe,  NpeloMIIeHHe,  mnoispuzauus, audppakuus, uHTeppepeHuus.  CKOpOCTb
AJIEKTPOMAarHUTHBIX BOJIH.

[Ikana 31eKTpOMarHuTHBIX BOJIH. [IpuMeHeHne 31eKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

IIpuHIMIIBI paInOCBA3H U TEJIEBUIACHUS. Paaronokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuuyeckue yCTpOHCTBA U TNPAKTHUECKOE IPUMEHEHHUE: MY3bIKaJlbHble WHCTPYMEHTHI,
yJIbTpPa3ByKOBasl JAMArHOCTHKAa B TEXHUKE W MEAMILIMHE, pajap, pPaJuoONpUEMHUK, TEJIEBHU30pD,
anTeHHa, Tenegon, CBU-meusp.

Llemoncmpayuu

O06pa3oBaHue U pacIpOCTPaHEHUE TOMEPEUHBIX U MPOIO0JIbHBIX BOJH.

Kounebmromieecst Teo Kak HCTOYHHK 3BYKA.

Habmroienue orpaskeHus 1 NpeaoMIIeHHUs] MEXaHUUECKHUX BOJIH.

Habmonenue narepepeHnu 1 Tuppakiind MEXaHUYECKUX BOJIH.

3BYKOBOH pe30HaHC.

Habmionenue cBsi3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYA0H U 4acTOTOM KojeOaHH.
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HccnenoBanue CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH: OTPaKEHHUE, MPETOMIICHUE, MOJSIPU3ALINS,
nudpakiys, HTHTEpPEpeHITHS.

Tema 3. Onmuxa

I'eomeTpuyeckas ontuka. [IpsamonnHeiiHOE pacripocTpaHEHHUE CBETa B OJHOPOIHOM cpene. Jlyd
cBera. ToueuHbIli HICTOYHHK CBETA.

OTtpaxxeHue cBera. 3aKOHbI OTpaskeHus cBeTa. [locTpoenne n3o0paskeHui B IIIOCKOM 3epKalie.

[Tpenomnenue cBeta. 3aKOHBI MPEIOMIICHUS CBETa. AOCONIOTHBIM MOKa3aTeNlb MPETOMIICHUS.
[Tonnoe BHyTpeHHee oTpaxeHue. [IpenenpHplil yroiy noaHOro BHyTPEHHETO OTPaKEHMUS.

Hucniepcus ceera. CnoxkHbIi coctaB 6enoro csera. L{Ber.

Cobupatoiue 1 paccenBaroliye TuH3bl. ToHKas nuH3a. POKYCHOE pacCTOSIHUE U ONTHYECKast
cuia TOHKOW nHuH3BL IlocTpoeHne H300pakeHUH B COOMpAIOMIMX M PACCEHBAIOIIUX JIMH3AX.
dopmylia TOHKOH JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

BonnoBas ontuka. Mnrepdepenuus csera. KorepeHTHble UCTOYHUKHU. YCIIOBUS HAOIIOACHUS
MaKCUMYMOB U MUHHUMYMOB B MHTep()EPEHIMOHHOW KapTHHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHHUKOB.

Hudpakuus cera. JudpaknuonHas pemérka. YcinoBue HaONMIOAEHUS TJIABHBIX MAaKCHMYMOB
IpY MaJJCHUH MOHOXPOMATHYECKOI0 CBETa Ha TU(PAKIUOHHYIO PEIIETKY.

ITonsipuszanus ceera.

TexHuueckue ycTpoWCTBa W MpPaKTHYECKOE MPHUMEHEHHEe: OdKH, Jymna, ¢doToamnmapar,
NPOCKIIMOHHBIN armapaT, MUKPOCKOII, TEJIECKOII, BOJOKOHHAS ONTHKA, TU(PPAKINOHHAS PEIIETKa,
MOJISIPOU.

Jlemoncmpayuu

[TpstmonuHEetHOE pacpocTpaHeHHne, OTpakKeHUE U MperoMieHue cBeta. OnTuueckue mprudopsI.

ITonHoe BHyTpeHHEE OTpaxkeHue. Mojieinb CBETOBOAA.

HccnenoBanue CBONCTB U300paKeHUI B JTMH3aX.

Mopenu MUKpOCKOIa, TEJIECKOIIA.

Habmronenue naTepdepeHnnu cera.

Habmonenue nudpakiuu certa.

HaGnronenue nucrnepcun cBeTa.

[TosryueHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tony4yeHue criekTpa ¢ TOMOIIbIO AU(DPAKIIMOHHON PEIIETKH.

Habmronenne nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBOWCTB N300paKEHUH B JIMH3AX.

Habmronenue qucniepcuu certa.

Pa3nes 6. OcHOBBI CIeIHAJIBLHONM TEOPHH OTHOCHTEIBHOCTH

I'panuubl TPUMEHMMOCTH KJIACCMYECKOW MeXaHukH. [locTynaTel cnenuaibHOM TEOpUu
OTHOCUTEJIBHOCTH: HMHBApPUAHTHOCTb MOJAYJIS CKOPOCTM CBE€Ta B  BaKyyme, MPUHLHII
OTHOCHUTEIBHOCTH ODUHIIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAILEHUE JJIUHBI.

OHeprusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ SHEPTUEH U UMITYIBCOM PEISATUBUCTCKON YaCTULIBI. DHEPTUsI MOKOSI.

Pa3zpnen 7. KBanToBas pusznka

Tema 1. Dnemenmul KGAHMOGOU ONMUKU

®oronsl. @opmyna Ilnanka cBsa3u sHepruM (HOTOHA C €ro 4YacTOTOM. DHEprus M HUMITYIbC
¢doroHa.
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OtkperTe u uccnenosanue porodddexra. OnviTel A. I'. CroneroBa. 3akonsl ¢orodddexra.
VYpauenue DitHireiiHa 115 hoToddpdekra. «KpacHas rpanuia» potodaddekra.
Hasnenue ceera. Onbrtel [1. H. JIeOenena.
XUMHAYECKOE IEUCTBUE CBETA.
TexHuueckue YCTpOWCTBAa M TPAKTUYECKOE MPUMEHEHHE: (POTOITEMEHT, (HOTOAATUHK,
COJIHEeYHast 6aTapest, CBETOAHO/,.
Jlemoncmpayuu
®doTor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHEIHETo GoTorddexra.
CBeToquoI.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Monens atoma Tomcona. OnbiTel Pesepdopaa o paccestauro o -yactuil. [Imanerapuas Moenb
atoma. [locrynatsl bopa. M3nyuenue u morsonenue (GOTOHOB IpU IEpexoje aromMa ¢ OJHOTrO
YpPOBHS 3HEPIUM Ha Apyroil. Bunasl ciekTpoB. CrekTp ypoBHEH 3HEPIHH aToMa BOAOPOa.
Bonnosble cBoiicTBa yactul. Bonusl ne bpoitns. KopnyckyasipHo-BOIHOBON Ayallu3M.
CnoHTaHHOE U BBIHYKJIEHHOE U3JIyuyEHUE.
TexHuueckue ycTpoiicTBa U MpaKTHUECKOE IPUMEHEHUE: CIIEKTPaJIbHBINA aHAJIN3 (CHEKTPOCKOIT),
J1a3ep, KBAaHTOBBI KOMIIBIOTED.
Jlemoncmpayuu
Mopuens onbita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habumronenne nuHelyaThIX ClIEKTPOB U3JIYUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, rabopamoprule pabomul
HaGnroneHnue nuHeHyaToro crekrTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, J0Ka3bIBAIOIINE CIIOKHOCTh CTpOeHUs sapa. OTKpBITHE PaJMOaKTUBHOCTH.
OmneiTel Pesepdopna no omnpeneneHuio coctaBa pajuoakTUBHOTO u3nydeHus. CBoiicTBa aibda-,
6era-, raMMa-u3iydeHus. BiausiHue paJuoakTHBHOCTH Ha )KUBbIE OPTaHU3MBI.
OtkpeiTHe npoToHa U HelTpoHa. Hykionnas monens siapa IeiizenOepra—lBanenko. 3apsin
anpa. Maccosoe uncio siapa. M3oromnsl.
Anbga-pacnaa. OIEKTPOHHBIM W TO3UTPOHHBIN OerTa-pacnaa. [‘amma-usnyueHue. 3akoH
pazMoaKTUBHOIO pacnaja.
DOHeprus CBS3U HYKJIOHOB B sifpe. S nepHble cuibl. Jle@ekT macchl siapa.
Snepusle peakuuu. [lenenue u CUHTES SIED.
SAnepuslii peaktop. TepmosiaepHblii cunTe3. [IpodaemMbl U MEPCHEKTUBBI SAAEPHON SHEPreTHUKU.
OKOJIOTUYECKHUE ACTIEKTHI SIIEPHOU SHEPTEeTHKU.
OnemMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
Metobl HaOMIOIEHNS U PETUCTPALIMH HIEMEHTAPHBIX YACTHII.
dyHIaMEeHTAIbHBIE B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.
TexHuueckne ycTpoHCTBa M NPAKTHUECKOE INPHUMEHEHHWE: J03MMETp, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHass 6oMOa.
Llemoncmpayuu
Cu€TurK MOHUBHPYIOLIUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKOB YacTHUI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMUH M ACTPOPU3UKHU
Oransl pa3BUTHA acTpoHoMUH. [IpuKiIagHOEe 1 MUPOBO33pEHUYECKOE 3HAYCHHE aCTPOHOMHUH.
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Bun 3Bé3an0r0 HeOa. Co3Be3ausi, spKue 3BE3/bI, INIAHETH, NX BUAMUMOE ABHKCHUE.

Conneunas cucrema.

Connue. Conneuynast akTUBHOCTh. Mcrounuk sHepruu ConHua u 3BE37. 3BE3/bI, UX OCHOBHBIE
XapaKTepUCTUKU. JluarpamMma «CHEKTpPaJbHBIM KJIACC — CBETUMOCTB». 3BE3[Bl IJIABHOU
[IOCJIEI0BATENbHOCTU.  3aBUCUMOCTb ~ «Macca —  CBETUMOCTbY»  JUISl  3BE31  IJIaBHOU
nociuenoBarenbHoCcTH.  BHyTpeHHee cTpoeHue 3BE3N. CoOBpeMEHHBIE IPEIACTABICHUA O
IIPOUCXOXACHNUHU U 3Botoluu CoslHLA U 3BE311. DTanbl XKU3HU 3BE3L.

Mineunsiii [lyte — Hama I'anaktuka. Ilonoxenune u nBuxkenne Connua B ['amaktuke. Tumbl
rajakTuk. Paguoranaktuky U kBazapbl. UEpHBIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmupenue Beenennoii. 3akon Xa066:1a. Pazoeranue ramaktuk. Teopus bomibioro
B3pbIBA. PEIMKTOBOE U3IIydeHHE.

Macmrabnas ctpyktypa Beenennoii. MeraramakTuka.

Hepeménnpie mpoOieMbl aCTPOHOMUH.

Yyenuueckue nabnrooenus

Habumtonenns HEBOOPYKEHHBIM IJ1a30M C MCIIOJIb30BAaHUEM KOMIIbIOTEPHBIX MPHJIOKEHUN IS
OIpesieNIeHUs] TOJ0XKEHUsT HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3MS
CeBepHOro noiymapus u sipkue 3BE3/1bl.

Habmronenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o0maroniee NOBTOPeHUE

Ponb Gu3MKH ¥ aCTPOHOMHUH B 3KOHOMHUYECKOH, TEXHOJIOTUYECKOM, COLMAIbHOW U 3TUYECKOM
cdepax esTeTbHOCTH YeJI0BEKa, POJIb M MECTO (PM3UKU M aCTPOHOMHH B COBPEMEHHOW HAy4HOM
KapTHHE MUPA, poJib (pr3nyeckoi TeOpHH B JOPMHUPOBAHUY PECTABICHUHN O PU3NUECKOM KapTHHE
MHUpa, MECTO (PU3NYECKOH KapTUHBI MHpa B OOIIEM pSAY COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPEJICTaBICHUN O IPUPOJE.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢uszuku 0azoBoro ypoBHS B 11 Kiacce ocyiiecTBiseTcs ¢ Y4€TOM
COJIepKATEIBHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMy MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpapun
Y TEXHOJIOTHH.

Meoicnpeomemnule noHAMUsL, CBSI3aHHBIE C U3YYEHUEM METOJI0OB HAyYHOTO MO3HAHUS: SIBJICHUE,
HaY4HbIM (akT, runoresa, Gunyeckas BEIMYMHA, 3aKOH, TEOpHUs, HAOIIOJEHUE, SKCIIEPUMEHT,
MOJIEJIMPOBaHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHHMEe CHCTEMbl YpaBHEHHWH, TPUTOHOMETpUYecKHue (YHKIMU: CHHYC,
KOCHUHYC, TaHI'€HC, KOTaHT€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPbI U UX
IOPOEKIIMM HAa OCH KOOPJIWHAT, CJIOXEHHWE BEKTOPOB, MPOMU3BOJHBIC AJIEMEHTAPHBIX (DYHKIHIHA,
MPU3HAKU TI0JI00MS TPEYTOJIbHUKOB, ONPEIEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeusn: snekrpuueckue sBIEHUS B *KUBOM NMpHUpoJe, KojeOaTeabHblEe TBHUKEHUS B JKUBOU
IIPUPOJIE, OTITUYECKHE SIBICHUS B KUBOU MPUPOE, AEHCTBUE palalliy Ha )KUBbIE OPraHU3MBbI.

Xumus: cTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJTINYECKAsl CTPYKTYpa TBEPABIX TEJ, MEXAHU3MBI
00pa30oBaHUs KPUCTAJUIMYECKON PEIIETKH, CIEKTPaJIbHbIN aHaIu3.

l'eoepaghus: MarHWTHBIE TONOCAa 3€MIIM, 3aJ€KH MArHUTHBIX pyH, (OTOChEMKA 3eMHOU
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSCEHUH.

Texunonoeus: JWHUW DIEKTPOIIEpENay, IE€HEPAaTOp IEPEMEHHOTO TOKAa, 3JIEKTPOJBUIaTElNb,
WHAYKIIMOHHAS T1e€4yb, pajap, paJuoONpuUEMHUK, TelIeBU30p, aHTeHHa, TeiedoH, CBYU-neus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJIHEYHas OaTapes.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

OcBoenne yaeOHoro mpeaMera «Pu3nka» Ha ypOBHE CpeAHEro 001ero oopasoanus (0a30BbIN
YPOBEHb) JODKHO OOCCICUUTh TOCTIIKCHHUE CICAYIOUIMX JIMYHOCTHBIX, METAlpPEIMETHBIX H
NPEMETHBIX 00pa30BaTeIbHBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuyHOCTHBIE pe3yNbTaThl OCBOCHHUS ydeOHoro mnpeamera «®Du3nKa» OIHKHBI OTpPaXaTh
TFOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIMXCsl PYKOBOACTBOBAaThbCA C(HOPMUPOBAHHOW BHYTpPEHHEH
NO3HULKEH JIMYHOCTH, CUCTEMOMN IIEHHOCTHBIX OPHEHTAIIMi, TO3UTUBHBIX BHYTPEHHHUX YOCKICHUH,
COOTBETCTBYIOLIUX TPAJULIMOHHBIM LIEHHOCTSIM POCCUHCKOI0 OOLIECTBA, PACIIMPEHHE )KU3HEHHOTO
OIbITA U OIIBITA JESATENIBHOCTU B MPOLIECCE PEaIU3allii OCHOBHBIX HAIpaBJICHUI BOCIHUTATEIbHON
NeSITEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpazk1aHCcKOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh IPAXKIAHCKON MO3UIMHM 00YYAIOLIErocs KaK akTUBHOTO M OTBETCTBEHHOI'O
YIEeHa POCCUIICKOro 00I1ecTBa;

HOPUHATHE TPAAULMOHHBIX OOIIEYEIOBEUECKUX T'yMAHUCTHMUYECKUX M JIEMOKPAaTHYECKUX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTb B HHTEpPECax TPa)JIaHCKOro OOLIecTBa,
y4acTBOBaTh B CAMOYIIPABIECHUH B 00pa30BaTeIbHON OpraHU3allly;

yYMEHHUE B3aMMOECHCTBOBATh C COLIUATBHBIMU MHCTUTYTAMH B COOTBETCTBHHU € UX (PYHKIUSAMU U
Ha3HAYCHHEM;

TFOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATENbHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS

c(OPMHPOBAHHOCTb POCCUHCKOM IrpaX1IaHCKONW UAEHTHYHOCTH, IaTPUOTU3MA;

LIEHHOCTHOE OTHOILIEHHE K ITOCYAapCTBEHHBIM CHMBOJIaM, JOCTUXEHHUSIM POCCUMCKUX YUEHBIX B
o0acTi PU3MKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OILIEHHMBATh CUTYallMI0O U NMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B ACSITEIBHOCTH YUYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHHE YCTOMUHMBOIO OYYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOILIEHUE K MHUPY, BKIIOUash ICTETHKY HAay4HOIO TBOPUYECTBA, IPUCYILETO
¢du3nueckoil Hayke;

5) Tpy10BOT0 BOCIIUTAHUS:

MHTEpeC K pa3inyHbIM chepaM npodeccHoHaNbHOM AeATENbHOCTH, B TOM YHCIE CBA3aHHBIM C
¢u3MKOl M TEXHUKOM, YMEHHME COBEpIIaTh OCO3HAHHBIM BBIOOp Oynaymield mnpodeccun u
peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIE [IIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHWIO W CaMOOOpa3oBaHUIO B oOsactu (U3MKA Ha
IPOTSKEHUH BCEU KU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHPOBAHHOCTh  IKOJIOTHMUECKOW  KYJIbTYpBl, OCO3HAaHHE TJIOOAJBHOTO  Xapakrepa
HKOJIOTUYECKUX MPOoOiIeM;

IUTAHUPOBAHKME M OCYILECTBICHHUE JECUCTBUN B OKPYKAIOLIEH Cpelle Ha OCHOBE 3HAHMS LEJeh
YCTOMYMBOTO Pa3BUTHUS YETIOBEUECTBA;

paclIupeHHe OIbITa JAESITEIBHOCTH IKOJIOTUYECKOW HAIpPaBIEHHOCTU HA OCHOBE MMEIOLIUXCS
3HaHUU N0 (PU3HKE;

7) IEHHOCTH HAYYHOTI'0 MO3HAHNS:
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c(OpPMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
(bU3HYECKON HAYKH,

OCO3HAHME IIEHHOCTH HAyYHOH JESITeNbHOCTH, TOTOBHOCTH B TIpOIlecCe H3ydeHUs (Gu3mku
OCYILECTBIISATH MPOCKTHYIO U UCCIIEOBATEIBCKYIO JIESITeIbHOCTh HHAMBHUYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
ba3oBble Jlornyeckue 1ecTBUA:

CaMOCTOSITENIbHO  (OPMYJIUPOBATH U  aKTyaJU3UpoBaTh MpoOJieMy, paccMaTpuBarth €&
BCECTOPOHHE;

ONpPENENATh UEIH AESITEIbHOCTH, 33/1aBATh TAPAMETPhl U KPUTEPUU UX TOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBIICHUSX;

pa3palaThiBaTh IUJIaH pelIeHUs MpoOJIeMbl C YUETOM aHalIM3a MUMEIOIIMXCS MaTEepPUATbHBIX U
HEMaTepUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JE€ATEIbHOCTb, OLIEHMBAaTh COOTBETCTBUE pPE3YyJbTATOB LIEISM,
OIICHUBATh PUCKH MOCJIECACTBUI JACSITEIBLHOCTH;

KOOPJAMHHUPOBATh W BBINOJIHATH pabOTy B YCIOBUSIX pPEaTbHOr0, BUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIIeM.

ba3oBble ucciiegoBare/ibCKue AeiCTBUSA:

BJIQ/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHUSAMHU U METOIaMU (DPU3HUECKON HAYKU;

BIIAJICTh HAaBbIKAMHU Y4YEOHO-MCCIIEIOBATEILCKOM M TMPOEKTHON MACSATENBHOCTH B 00JIaCTH
(bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIHLHOMY IOMCKY METOJOB pEIICHUS 3aaa4y
(U3UYECKOTO COJIep KaHusl, TPUMEHEHHUIO Pa3IMYHBIX METOJO0B MO3HAHUS;

BIAJETh BUJAMU JEATEIBHOCTH MO I[OJYYEHUIO HOBOIO 3HAHUS, €ro HWHTEPHpPETalNH,
peoOpa3OBaHUIO0 U MIPUMEHECHUIO B PA3]IMYHBIX YU4EOHBIX CHUTYAIUSX, B TOM YHCIIE MPH CO3JIaHUU
yueOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJIATH IPUYMHHO-CIIEJICTBEHHBIE CBSI3HM U aKTYaJU3UPOBATh 33/1a4y, BBIJIBUTATh THIIOTE3Y €€
pElIeHUs, HAXOAUTh apryMEHTHI JUIsl I0Ka3aTeIbCTBA CBOMX YTBEPKJAEHUM, 3a1aBaTh apaMeTphl U
KPUTEPHUU PEIICHHUS;

aQHAJIM3UPOBATh MOJYYEHHBIE B XOJI€ PEUICHUS 3314l Pe3yJIbTaThl, KPUTUYECKU OLIEHUBATh MX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (GOPMYyTUPOBaTH COOCTBEHHBIE 337a4d B 00pa30BaTENbHOMN NEATEIHHOCTH, B TOM
YUCJIe MPU U3yYeHUN HU3UKH,

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT,

YMETh IEPEHOCUTDH 3HAHUSA 0 (PU3HKE B MPAKTHUECKYIO 001aCTh )KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]]a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHUSI.

Pabora ¢ undopmaunmeii:

BJIa/IETh HABBIKAMU MOTYYCHUS HHPOPMAIHH GU3NIECKOTO COJEPIKAHUS U3 HCTOYHUKOB Pa3HBIX
TUTIOB, CaMOCTOSITEIbHO OCYIIECTBJIATh TOWCK, aHAIM3, CUCTEMATU3AIMI0 M HHTEPIPETAIUIO
uH(GOpPMAIIUU PA3IUYHBIX BHIOB U (JOPM MPEIACTABICHUS;

OIICHUBATDH JIOCTOBEPHOCTH MH(OPMAITNH;

UCIIONIb30BaTh CPEACTBA MHGOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTMHA B PEIICHUU
KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX W OPTaHM3AIlMOHHBIX 3a7ad C COONIOJeHHuEM TpeOOoBaHUIA
APrOHOMUKHU, TEXHUKHU 0€30IaCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHH S, TPABOBBIX 1 ATHUECKUX HOPM,
HOPM MH(POPMAIIMOHHON 0€30TaCHOCTH;
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CO3/1aBaTh TEKCThI (PM3UUECKOTO COACPIKAHUS B PA3IMYHBIX (hopMaTax ¢ y4ETOM Ha3HAYCHUS
uHbOpMallMl ¥ 1ENeBOM ayAuTopuu, BbIOMpas ONTUMAIbHYIO GOpMYy MpEACTaBICHUS U
BU3YaIM3aL1H.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (PU3MKH U BO BHEYPOUHOH J1ESTEILHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYAllMi U CMSATYaTh KOH(IUKTHI;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3pEHUS C HCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB;

MOHUMATb U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaH/IHON U HHINBUAYAIbHON paOOThI;

BBIOMPATh TEMATUKy M METOJbl COBMECTHBIX JEHCTBUM C y4€TOM OOLIMX HHTEPECOB U
BO3MOKHOCTEHN KaKJ0ro 4jeHa KOJIEKTUBA;

IIPUHUMATB LIEJIM COBMECTHOM J1€ATEIbHOCTH, OPIraHU30BbIBATh U KOOPAMHUPOBATH AEUCTBUS 110
€€ JOCTUKEHHUIO: COCTABIIATh IUIaH JEHCTBUN, PacHpelensaTh POJIK ¢ YUETOM MHEHUN YYaCTHUKOB,
00CyXJ1aTh pe3y/lbTaTbl COBMECTHOM pabOTHI;

OIICHMBATh KaueCTBO CBOETO BKJIa/la U KaKJOTO YYaCTHHKA KOMAaH[bl B OOIIUN pPe3yabTaT IO
pa3paboTaHHBIM KPUTEPUSM;

npeajiaraTh HOBBIE IPOEKThI, OLEHHWBATh HUAEH C IO3ULHMU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISATh MO3UTUBHOE CTPATErMUECKOE MOBEJACHUE B PA3JIMUHBIX CUTYyalUsX, IPOSBISATH
TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUITUATHBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC y4eOHbIE 1eiiCTBUSA
Camoopranusauus:
CaMOCTOSITENIbHO OCYILECTBJIATh IO3HABATENBHYIO JAESITEIbHOCTh B 00IacTH (U3UKH H
ACTPOHOMHH, BBISIBJISITH TPOOJIEMBI, CTABUTH U ()OPMYJIMPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSTENIbHO COCTAaBISATh IUIAH PELICHUs pacuy€THBIX M KAuyeCTBEHHBIX 3ajad, IUIaH
BBITIOJTHCHMS TPAKTUICCKON PAOOTHI ¢ YUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH
Y TIPEANOYTEHUM;
JaBaTh OIEHKY HOBBIM CUTYaIIHSsIM;
pacumpsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOYTCHUN;
JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATH €ro, Oparh Ha ceOs OTBETCTBEHHOCTh 3a
pelIeHue;
OIICHUBATH MPUOOPETEHHBIN OIIBIT;
croco6cTBOBaTh (POPMHUPOBAHUIO W TMPOSBICHUIO SPYAUIMH B 001acTh (PU3MKH, TTOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:
JlaBaTh OIICHKY HOBBIM CHUTYyaIllMsiM, BHOCHUTb KOPPEKTHBBI B JI€ATEIHLHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJITATOB LIEIISIM;
BIIJICTh HABBIKAMH TMO3HABATEIbHON pEeQIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JCHUCTBUN U
MBICJIUTENIbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHUI;
WCITOJTH30BaTh MPUEMBI peIISKCHH JIJIsl OIICHKU CUTYaIluH, BEIOOpa BEPHOTO PEIICHUS;
YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATH PEIICHUS IO UX CHUKEHUIO;
MIPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIHTATOB JIEATEIbHOCTH;
MPUHUMATH CeOsl, MOHNMAsi CBOM HEIOCTATKU M IOCTOMHCTBA;
MIPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIHTATOB JIEATEIbHOCTH;
MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.
B mpomecce mocTuxkeHUsT TUYHOCTHBIX PE3YJIHTATOB OCBOCHHS MPOTPAMMBbI MO (DU3UKE IS
YpOBHSL cpeaHero oOmiero oOpa3oBaHUs y OOYYAIOIIMXCS COBEPUICHCTBYETCS SMOIMOHATBHBIN
WHTEJUICKT, MPE/oIaralomuii copMupoBaHHOCTD:
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CaMOCO3HAHUS, BKJIIOYAIOLIETO0 CIIOCOOHOCTH MOHHUMAaTh CBOE 3MOIMOHAIBHOE COCTOSHUE,
BU/ICTh HAIPABIICHHUS PAa3BUTHS COOCTBEHHOM AMOIIMOHAIBHON cepbl, OBITh yBEPEHHBIM B cele;

CaMOPETyJIMPOBAHUS, BKJIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHHE MIPUHUMATh OTBETCTBEHHOCTH 3a
CBOE MOBEJCHME, CIOCOOHOCTh AJaNTHPOBATHhCA K 3MOLMOHAIBHBIM HM3MEHEHHUSIM U TPOSBIATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALINY, BKJIIOYAIOLIEH CTPEMIICHHE K IOCTIKEHHUIO LIENU U YCIEeXY, ONITUMH3M,
MHHUIMATHBHOCTH, YMEHUE IHCTBOBATh NCXOMS U3 CBOUX BO3ZMOXKHOCTEH;

SMIIATHH, BKJIIOYAIONIEH CIIOCOOHOCTh ITOHMMATh SMOLMOHAIBHOE COCTOSHHUE JAPYIHX,
YUUTBIBATh €TI0 IIPU OCYIIECTBICHUH OOIICHHUS, CIIOCOOHOCTD K COUYYBCTBHUIO M COTIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKJIIOYAIONINX CIOCOOHOCTH BBICTPaMBaTh OTHOLICHUS C JPYTHMHU
JFOAbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIIaTh KOH(PIUKTHI.

NPEAMETHBIE PE3YJIbTATBI

K kxoHny oOyuenuss B 10 kJacce mpeameTHble pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPHUPOBATH HA IPUMEPaX POJIb U MECTO PUHUKH B (DOPMHUPOBAHUH COBPEMCHHON HAyJHOM
KapTUHBI MUPa, B Pa3BUTUM COBPEMEHHON TEXHUKH M TEXHOJIOTHH, B MPAKTUUYECKON NIESITEIHbHOCTH
JIIOJIEH;

YVUUTBHIBATh TPAHUIIBl TPUMEHEHHUs W3YYECHHBIX (PU3UYECKHX MOJEJeH: MarepuaibHas TOYKa,
WHEpIHaIbHAs CUCTeMa OTCYETA, aOCONIOTHO TBEPIOE TENIO, WACATBHBIA Tra3, MOACIH CTPOCHUS
ra3oB, XXUIKOCTEH W TBEPABIX TEJI, TOUCUHBIN SJICKTPUUECKHH 3apsj MpU PEIICHUH (PU3HYCCKUX
3aj1ay4;

pacrno3HaBath (PU3NYECKUE ABJICHUS (POIECCHI) M OOBSICHATH UX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KMHETUYECKON TEOPUU CTPOCHUSI BEUIECTBA U JICKTPOAMHAMHKH: PABHOMEPHOE W
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHIE, CBOOOIHOE MaJCHHE Tell, IBUKECHHE 10 OKPY>KHOCTH,
WHEepHus, B3auMojelictBue Tteln, nud@dy3us, OPOYHOBCKOE JBIIKEHHE, CTPOCHUE JKUIKOCTCH U
TBEPABIX TeJ, MU3MEHEHHE O0BhEMa Tel MPU HarpeBaHWH (OXJIAXKIEHHH), TEIJIOBOE paBHOBECHE,
WCTIapEeHUE, KOHAEHCAaLINsl, IJIABIICHUE, KPUCTAJUIN3ALIMS, KUTIEHUE, BIAXKHOCTh BO31yXa, TOBBIIIEHUE
JIaBJICHUS T'a3a PU €r0 HArpEBaHUHU B 3aKPBITOM COCY/JI€, CBSI3b MEXK/y TapaMeTpaMH COCTOSIHUS ra3a
B M30IPOIIECCAX, MIEKTPU3ALU TeJl, B3AUMOICHCTBUE 3aPs/I0B;

OTHCHIBATh MEXaHUYECKOE JTBUKEHHE, UCTIONB3Ys (M3MUECKUE BEIMUMHBI: KOOPIWHATA, MYTh,
MEePEMEILIEHUE, CKOPOCTh, YCKOPEHHE, Macca TeJa, CHJIa, UMIYJIbC Tejla, KHHETUYECKass dHEPrus,
MOTEHLIMATbHAs DHEpPrusi, MexaHudeckas paboTa, MeXaHWYecKass MOIIHOCTh; MpPH OMUCAHUU
MPaBUIILHO TPAKTOBATH (DU3NYECKUM CMBICI UCTIONB3YEMBIX BEJIMUNH, UX 0003HAYCHHS U €IUHUIIBI,
HAXOJUTh (POPMYIIBI, CBA3BIBAIONINE TAaHHYIO (PHU3NYECKYIO BETUYHHY C IPYTUMH BEIMYMHAMY,

OTUCHIBATh M3yYEHHBIC TEIJIOBBIC CBOMCTBA TEJ U TEIUIOBBIE SIBJIICHUS, UCTIONB3Yys (U3UUECKUE
BEJIMYMHBI: IaBJICHUE ra3a, TEMIIEpaTypa, CPEeIHssI KHHETUYECKAasi SHEPTUsl XaOTUYECKOTO JBUKEHUS
MOJIEKYJI, CPEAHEKBAIPATUYHASI CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIJIOThI, BHYTPEHHSAS DHEPIUs,
paboTa rasza, K03pPHUIHEHT MOJIE3HOTO JACUCTBUS TEIJIOBOTO JIBUTATENS; PU OMHCAHUU MPABUIHHO
TPaKTOBaTh (PU3UUYECKHUI CMBICIT MCTIOIB3yEeMbIX BEIMYHMH, UX 0003HAYEHUS W €UHUIIbI, HAXOJIUTh
(dbopMyITbI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIHUMHY C APYTUMHU BEITUYUHAM;

OTNHUCHIBATh M3YyYEHHBIE DJEKTPUUYECKUE CBONCTBA BEIIECTBA M JJICKTPUYCCKUE SIBICHUS
(mporiecchl), UCHONB3Ys (PU3NYECKUE BEITUYHHBI: DIEKTPUUYECCKHA 3apsl, dSJICKTPUUECKOE IoJIe,
HaMpsHKEHHOCTH OIS, TIOTEHIIUAJ, PA3HOCTh MOTEHIIMAIOB; MTPU ONMHUCAHWH MPABUILHO TPAKTOBATH
(bu3NYECKU CMBICT UCIIONIb3yEeMbIX BEIHUYWH, HX 0003HAYCHHUS U €IUHUIIBI, YKa3bIBaTh (OPMYIIBI,
CBSI3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BETUYMHY C IPYTUMHU BETUINHAMU,

AHATM3UPOBATh (PU3MUECKHE TPOIECCHl W SIBICHUS, HCIONB3Yysd (PU3NYECKUE 3aKOHBI U
NPUHLIMUNBL: 3aK0H BcemupHoro TsaroteHus, [, II m III 3akonsl HploTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKOM SHEpPruM, 3aKOH COXPAHEHHUS UMITYJIbCA, NPUHIUI CYNEPHO3ULUU CHJI, MPUHIIUII
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paBHOIIPABUsl MHEPLMAIBHBIX CHUCTEM OTCUETA, MOJEKYJISIPHO-KMHETUYECKYIO TEOPHIO CTPOCHMS
BEILIECTBA, FA30BbIE 3AKOHBI, CBSI3b CPEIHEN KUHETUUYECKON YHEPTUU TEIJIOBOTO JABUKEHUS MOJIEKYJI
¢ a0COJIIOTHOM TeMIepaTypo, MEepPBBII 3aKOH TEPMOIUHAMHKH, 3aKOH COXPAHEHUS dJIEKTPUIECKOTO
3apsga, 3akoH Kysnona, mpu 3TOM pas3nuyarh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAXKECHUE U YCIOBUSA (TPaHULBI, 00JIACTH ) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MPUHIUIBI JACUCTBUS MAIIWH, MPUOOPOB U TEXHUYECKHUX YCTPOMCTB;
pa3nnyaTh yCciIoBUs MX O€30MACHOTO MCIIOIB30BaHMs B TOBCETHEBHOM JKU3HU;

BBIMOJHATh OKCIEPUMEHTHl IO KCCIEAOBaHUI0 (U3NYECKUX SBJICHUM M TPOIECCOB C
UCTIOJIb30BAaHUEM MPSMBIX M KOCBEHHBIX H3MEPEHUH, IPH 3TOM (popMyTupoBaTh Ipodiaemy/3agauy u
TUIOTE3Y Y4eOHOro SKCIepUMEHTa, COOMpaTh YCTAHOBKY H3 MPEUIOKEHHOro 000pyaoBaHMS,
IPOBOJUTH OMBIT U (POPMYITHPOBATH BHIBOBI;

OCYIIECTBIISITh MPsIMbIE U KOCBEHHBbIE M3MepeHUsl (PU3MUECKUX BEIMYMH, IPU 3TOM BBIOMPATH
ONTUMAJIBHBIA CIIOCOO WM3MEPEHHUsT M HWCIOJIb30BaTh HM3BECTHBIE METOJbI OLIEHKH MOTPEIIHOCTEH
W3MEPEHHUI;

UCCJIEIOBaTh 3aBHCUMOCTH MEXAY (PU3NYECKUMHU BEJIMYMHAMM C HCIIOJIb30BAHMEM MPSIMBIX
U3MEpPEHUl, TMpU STOM KOHCTPYHUPOBATH YCTAaHOBKY, (PUKCHpOBaTH pe3ylabTaThl IOJIY4YEHHOMN
3aBHCUMOCTH (PM3UYECKUX BEIMYUH B BUJE TAOJHI] U TPAQHKOB, JEIaTh BBIBOABI 110 pE3yabTaTaM
HCCJIEI0BAHMS;

co0roaaTh mpaBmiia 6€30MacHOTO TPYyAa MPH MPOBEICHUU HCCIICIOBAHUN B paMKaxX y4eOHOTO
JKCIIEPUMEHTa, Y4eOHO-HCCIEI0BATEIbCKOM U MPOEKTHOM JEATENIbHOCTH C HCIOIb30BAHUEM
U3MEPUTENBHBIX YCTPOWCTB U TAOOPaTOPHOTO 00OPYAOBaHUS;

peliaTe pacuéTHbIC 3a/1a4d C SBHO 3aJaHHON (PU3MYECKONW MOJENBI0, UCHONB3YS (hHU3udYecKue
3aKOHBl M MPHUHILMIIBI, Ha OCHOBE aHajIW3a YCJOBHS 3aJayd BBIOMpPATh (U3NYECKYIO MOJEb,
BBIICTIATH PU3NYECKUE BETUYUHBI U (HOPMYIIbI, HEOOXOIUMBIE AJIs €€ PElIeHHUs, TPOBOIUTh PACUETHI
Y OIIEHUBAThH PEATBHOCTD MOJIYYCHHOTO 3HAYCHUS (PU3NIECKOIN BETMUNHBL;

pemiatb KaueCTBEHHBIE 3aJayd: BBICTPAUMBATH JIOTMYECKH HENPOTUBOPEUMBYIO LEMOYKY
pacCyXJIeHHI ¢ OMOpo Ha U3YUCHHBIEC 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UYECKHUE SIBJICHUS,

UCIOJIb30BaTh ITPH PELICHNU YUeOHBIX 33/1a4 COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOIOTUHU JUIS
MOKMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIMM U NPEACTABICHUS y4eOHOW M HAay4YHO-TIOMYJIIPHOU
UHpOpPMaLINK, MTOJYYEHHON U3 Pa3MTUYHBIX UCTOYHUKOB, KPUTUUYECKH aHAJIM3UPOBATh MOIY4aeMYIo
MH(pOpMaIIHIO;

HPUBOINUTH IPUMEPHI BKJIaZa POCCUICKUX U 3apyOeXKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKH,
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTH;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUA MO (PU3MKE B MOBCEIHEBHOM KHU3HM s 00eCHeueHUs
0€30MacHOCTH MpHU OOpALIEHUH ¢ MPUOOpaMU M TEXHUYECKHUMH YCTPOICTBaMH, JUIsl COXpPaHEHHS
3JI0pOBbsI U COOJIIOJIEHHSI HOPM KOJIOTMYECKOT0 TIOBEACHNUS B OKpY Katollel cpese;

paboTaTh B TpyIIeE C BBIIOJHEHHWEM pPa3IMYHBbIX COIMAJIbHBIX pOJIeH, IUIaHUPOBAaTh padoOTy
IPYMIIbI, PAMOHAIBHO paclpeesiaTh 00s13aHHOCTH U IIJIAHUPOBATh JEATEILHOCTh B HECTAaHAAPTHBIX
CUTyallusiX, aJeKBAaTHO OICHMBATh BKJaJ KaX/J0ro M3 YYaCTHHKOB TIpPYNIbl B pEIICHUE
paccMaTpuBaeMOi MPOOIIEMBI.

K kxoHny obyuyenuss B 11 kJacce mpeameTHble pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JEMOHCTPHUPOBATh HA IPUMEpax poJib U MECTO GUUKH B (GOPMHUPOBAHUH COBPEMEHHON HAyYHOU
KapTHUHBI MHUPA, B PA3BUTUU COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKON EATEIbHOCTH
JIOJIeH, eJOCTHOCTDh U €IMHCTBO (PU3NYECKON KapTHUHBI MUDA;

YYUTBIBATh TIPAaHUIBl NPUMEHEHUS HW3YYEHHBIX (U3WYECKMX  MOJENeW: TOYEeUYHBIH
AIIEKTPUYECKHUH 3apsf, Jy4 CBETa, TOUCUHBIH HCTOYHHUK CBETA, SJIEpHAst MOJENb aTOMa, HyKJIOHHAas
MO/IENIb aTOMHOT'O Si/ipa MPH pelieHNH (PU3NYEeCKHX 3a/1a4;

pacnio3HaBaTh (U3MYECKHE SBJICHHS (TPOIECChI) M OOBSACHATH MX HA OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN U KBAaHTOBOM (M3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE,
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XMUMHYECKOE, MArHUTHOE JICHCTBUS TOKA, B3AUMO/ICHCTBUE MAarHUTOB, DJICKTPOMAarHUTHAsI HHIYKITHS,
JIeWCTBHE MAarHUTHOTO IOJISI HA MPOBOJHHUK C TOKOM M IBIKYIIMHCS 3apsj, SJIEKTPOMAarHUTHBIC
KoJIeOaHUsT W BOJHBI, NPSMOJMHEWHOE paclpoCTpaHEHHE CBETa, OTPaKEHHE, IPETOMIICHHUE,
uHTepdepeHIys, TUPPaKIHS U MOJIAPU3AINS CBETA, AUCIEPCHS CBETa, (POTOINEKTPUIECKUI P PEeKT
(poroaddexT), cBETOBOE HaBICHHWE, BO3ZHUKHOBEHHE IMHEHYATOTO CIEKTpa aroMa BOAOPOJA,
€CTECTBEHHAs U HCKYCCTBCHHAs PaI0AKTHBHOCTE;

OIMCHIBATh M3YYCHHBIC CBOWCTBAa BelIeCTBA (DJICKTPUYECKHE, MAarHUTHBIC, ONTHYCCKUE,
JIIEKTPUYECKYIO0 IMPOBOJMMOCTh PA3IMYHBIX CPEA) W DIICKTPOMArHUTHBIEC SIBJICHUS (IIPOLECCHI),
UCTIONB3YS (PU3NUECKUE BETMUUHBL: AIEKTPHUECKUI 3apsi, CHIIa TOKA, SJIEKTPUIECKOE HAIPSHKEHHUE,
JJIEKTPUYECKOE CONPOTUBIICHHE, PAa3HOCTh MOTEHIIMAIOB, IEKTPOJIBIKYIIas CHia, pabora TOKa,
WHIyKLUS MarHUTHOTO MOJsI, cuia Amnepa, cuia JlopeHia, HHIYKTHBHOCTh KAaTYIIKH, SHEPTUs
JIEKTPUYECKOT0 M MAarHUTHOTO MOJIEH, MEPUOJ M 4acTOTa KoyieOaHHil B KojieOaTeIbHOM KOHTYpE,
3aps M cuja TOKa B IIPOILECCE TapMOHMYECKUX DSJICKTPOMATHUTHBIX KosiebaHui, (oxycHoe
pacCTOsIHME ¥ ONTHYECKas CHJIa JIMH3BI, IPH ONMCAHNUHU IPABHIBLHO TPAKTOBATh (PU3UUECKUIA CMBICIT
UCIIOJIb3yEMbIX BEJIMYHH, UX 0003HAUCHHSI M €AMHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBSA3BIBAIOIINE TAHHYIO
(GU3HYECKYIO BETMYHHY C IPYTUMH BEINYUHAMU;

OIUCHIBATh M3y4YCHHbIC KBAHTOBBIC SIBJICHHUS U MPOIECCHI, UCIONB3Ys (PU3NYECKUE BEITUIHUHBIL:
CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETa, YHEPTUS M UMITYJIbC (POTOHA,
HepHOA TOJIypachana, dHEPrusi CBsI3M aTOMHBIX SJEp, MPHU ONHMCAHMU IPABUIBHO TPAaKTOBATh
(U3MYECKUI CMBICI UCIIOJIB3YEMBIX BEINYHH, UX 0003HAYEHUS W CIUHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBSI3BIBAIOIIME JAaHHYIO (DU3MYECKYI0 BEIMYUHY C JPYTMMU BEJIMYMHAMH, BBIYUCISATH 3HAUYCHUC
(HU3MYECKOil BETMYHUHBL;

aHATM3UPOBaTh (U3UYECKUE MPOIECCHl W SIBICHUS, HCIONB3YS (U3NYECKHE 3aKOHBI H
NpUHOUNBE: 3aK0oH OMa, 3aKOHBI MTOCIIEIOBATEILHOTO U ITApaJUICIbHOIO COSIMHEHUS IPOBOHUKOB,
3akoH JDxoyns—JleHnma, 3aKkOH DIIEKTPOMAarHUTHON WHAYKIUH, 3aKOH MPSMOJIHHEHHOTO
pacnpoCTpaHEeHUsI CBETA, 3aKOHBI OTPAKEHMs CBETa, 3aKOHBI INPEJIOMIICHHS CBETa, ypaBHEHHE
OnnmreitHa Ui GoTodddexra, 3aK0H COXpaHEHUsS] SHEPTUH, 3aKOH COXPAHEHUsT UMITYIIbCA, 3aKOH
COXpaHEHUsI HIIEKTPUIECKOTO 3apsiia, 3aKOH COXPaHEHUsI MacCOBOTO YMCIIa, MOCTyNnaThl bopa, 3akoH
paZIMOAaKTHBHOTO pacmajaa, NpU OSTOM pa3inyarh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHa, €ro
MaTeMaTU4eCKOe BBIPAKEHUE U YCIIOBHS (TPAaHHIIBI, 00JIACTH) TPUMEHUMOCTH;

OIIPE/ICTISITh HAMpaBICHHE BEKTOpa WHIYKIUH MArHUTHOTO IOJISI TIPOBOJHMKA C TOKOM, CHIIBI
Awmrmepa u cuibl JlopeHna;

CTPOUTh U OIUCHIBATh N300pakeHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBINIOJIHATh OKCIIEPUMEHTHl MO WCCIEIOBAaHHI0 (DU3NYECKUX SBJICHUH M TPOLECCOB C
UCTIOJI30BaHUEM MPSIMBIX H KOCBEHHBIX H3MEPEHUI: TIPH ATOM (POPMYITUPOBATH TPpodIeMy/3anady u
TUIOTEe3y Y4eOHOTo 3KCIEepUMEHTa, cOOMpaTh YCTAHOBKY M3 IMPEIOKEHHOTo 000pylOBaHHUS,
TPOBOJIUTH OTIBIT U (POPMYITUPOBATH BHIBOJIBL,

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEPEHHs (DPU3NYECKUX BEIWYWH, IPU ATOM BHIOMpATh
ONITHUMAJIBHBIA CIOCO0 M3MEpPEHHs M HCIOJb30BaTh W3BECTHBIC METO/bI OLEHKH MOTPEIIHOCTEH
U3MEPEHHUI;

UCCIIeI0BATh 3aBUCMMOCTH (DM3MUYECKUX BEJIMYHMH C UCTIOIBb30BAaHUEM MPSIMBIX H3MEPEHUIl: pH
3TOM KOHCTPYHPOBaTh YCTAQHOBKY, (PMKCHpOBAaTh pe3yiabTaThl TOJTYYEHHOH 3aBHCUMOCTH
(Gu3MYECKUX BEJIMYHMH B BUJIC TAOIHUIL U TPadUKOB, JA€7IaTh BHIBOIBI 110 PE3YJIbTaTaM HCCIICIOBAHNS;

co0I01aTh NpaBWiia 0€30MacHOTO TPy MPH MPOBEACHUH MCCICAOBAaHUN B paMKax yueOHOTro
IKCIIEPUMEHTa, y4eOHO-HCCIIEOBATEILCKOM M TPOSKTHOM JESTeIhbHOCTH C HCIIOJIb30BaHHEM
U3MEPHUTENBHBIX YCTPOWCTB H JIa00OPaTOPHOTO 000PYIOBAHUS;

pemarh pacuéTHBIE 33Ja4YM C SIBHO 33JJaHHON (PM3MYECKOW MOJEIBIO, HCIONMB3YsS (PH3NUecKre
3aKOHBl W TPUHIMIIBI, HA OCHOBE aHAIM3a YCJOBUS 3aJaydl BBIOMpaTh (PU3NYECKYIO MOJEINb,
BBIJICTISIT (PU3HUCCKHE BEJTMYMHBI U (YOPMYIIbI, HEOOXOMUMBIC sl €€ PEICHUS, IPOBOANUTH PACUETHI
Y OIICHUBATh PEAbHOCTh MOJTYYEHHOTO 3HAYEHHsI (PU3UUECKON BEITHMYHMHEI,
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pemiaTh KauyeCTBCHHBIC 3aJlaud: BBICTPAMBATh JIOTMYSCKH HEMPOTHBOPCUUBYIO IIECMOYKY
paccyKICHHU C OTIOPOH HAa N3YUEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PH3UYCCKUE SBIICHUS,

UCIIOJIb30BAaTh MPH PEIICHUN YUCOHBIX 3a/1a4 COBPEMEHHbIC HH(POPMAIIMOHHBIC TEXHOJIOTHHU JISI
MIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIMH U MPEICTABICHUS YYCOHOH M HAYyYHO-TIOMYIISIPHOU
UHpOPMAIIKH, MTOJYYCHHON U3 PA3IMYHBIX HCTOUHUKOB, KPUTUYCCKH aHATU3UPOBATH MMOJy4acMYIO
uHpopmaruio;

OOBSICHATh MPHUHIHUIIBI JCHCTBHS MAIIHH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB, pasinyaTh
YCIIOBHS UX O€30MaCHOTO MCIIOJIb30BaHMSI B TIOBCETHEBHOM JKU3HU;

NPUBOIUTH IPUMEPHI BKJIaZa POCCUICKUX U 3apYOCKHBIX YUEHBIX-(PHU3UKOB B PA3BUTHE HAYKH,
B 00BSICHEHHUE MTPOIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKHUE 3HAHUS MO (DU3MKE B MOBCEIHEBHOM KHM3HH JJIS 00CCICUCHHMS
0€301aCHOCTH TIpH OOPAlICHUU C MPHOOpPAMH U TEXHHMYECKHMMH yCTPONCTBAMH, IUISI COXPAaHCHUS
3II0POBBS M COOJTIOICHHSI HOPM DKOJIOTUYECKOTO TIOBEICHHS B OKPYKAIOIICH cpee;

paboTaTh B TpyIIe C BBINOJIHCHUEM Pa3IHYHBIX COIUAIBHBIX POJICH, IUIAHUPOBATH PaboTy
IPYIIIbI, PAIIMOHATBHO PACIIPEICIATh 00S3aHHOCTH U IJIAHUPOBATH JEATEILHOCTh B HECTaH AP THBIX
CUTYyallusX, aJCKBaTHO OIICHWBaTh BKIAJ KaXIOr0 U3 YYAaCTHUKOB TPYIIBI B pEIICHHUE
paccMaTpuBaeMoi MpoOIeMBbI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC
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Kouun4yecTBo 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m OpOrpaMMbE Beero KOﬁHTpOJ‘IbHLIe Hpgucnmecxne 06pa30BATEIBHBIE
padoThbI padoThI pecypesi
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa 1 METOAbl HAYYHOT'O O3HAHUS 2 Bubmorexa HOK
' https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bubnunoreka LIOK
2.1 Kuemarika > https://m.edsoo.ru/7f41bf72
bubmmoteka IIOK
22 Jlnanka ! https://m.edsoo.ru/7f41bf72
bu6nunorexa LIOK
2.3 3aKOHBI COXPAHEHHUS B MEXAHUKE 6 1 1 hitps:/m.eds00.ru/7fA1bf72
Wroro mo paszneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
but6mmorexa [IOK
3.2 OCHOBEI TEPMOAHHAMHKH 10 . https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHS BEIIECTBA. 5 bu6muoreka [JOK
' da30BbIC IEPEXO/IBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Paznen 4. JIEKTPOJIUHAMUKA
4.1 DneKTpocTaTuKa 10 1 1 bubmorexa I[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
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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42 [TocTosHHBIN 25IeKTpUYECKU TOK. TOKH 12 bubmuorexa [JOK
B Pa3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PeszepBHoe Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/7f41bf72
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11 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM (uu¢poBbie)
Ne /i HpOrpAMMES Beero KOﬁHTpOJILHLIe HpﬁaKanecKne 06pazoBaTeIbHbIE
padoThbI padoThl pecypebi
Pazpnen 1. JIEKTPOANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' UHAYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHn4YeCcKHe U AIEKTPOMAarHUTHBIE 9 1 bubnnoreka [JOK
' KoseOaHus https://m.edsoo.ru/7f41c97c
29 MexaHnu4yecKue U AIEKTPOMarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2.3 Onruia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI crIEIIUATIBHON TEOPUHU 4 1 bubnmnoreka [JOK
' OTHOCHUTEIHOCTH https://m.edsoo.ru/7f41c97c
Hroro no paszneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DJIeMEHTHI KBAHTOBOM ONTHKH 6 https://m.edsoo.ru/7f41c97¢
bu6mmorexa [IOK
4.2 Crpoerue aroma 4 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.3 ATOMHOE 51pO > https://m.edsoo.ru/7f41c97c
Hroro no paszneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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5.1 DNEMEHTHI aCTPOHOMUU U acTpohU3UKH 7 Egggﬁﬁfg&%gﬁﬁf A1097C
Hroro no pazneny 7
Paznen 6. OGOBIIAIOIIEE IOBTOPEHUE

6.1 O06o0maroriee NTOBTOPCHHE 4 Eggfﬁ?g&%gﬁﬁf 11c97¢
Hroro no pazueny 4
PesepBHOE BpeMms 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI
10 KUIIACC

Kon

MPOBEPSIEMOT0

pe3yJabTara

10.1

10.2

10.3

10.4

10.5

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpelHero 001ero 00pa3oBaHus

JIeMOHCTpHpOBATh HA MPHUMEpPax pojib U MECTO (HU3UKU B (HOPMHPOBAHUU
COBPEMEHHOW Hay4yHOW KapTHHBI MUPA, B Pa3BUTHH COBPEMEHHOM TEXHHUKHU U
TE€XHOJIOTHM, B IPAKTUYECKOU IEATEIbHOCTH JIFOACH

Y4YuTBIBaTh TPaHULBI TMPUMEHEHHS W3YYEHHBIX (PU3MUECKUX MOJIEINeH:
MaTepHaibHas TOYKa, MHEPIHAJIbHAs CUCTEMa OTCUETa, abCOMIOTHO TBEPIOE
TEJI0, UJealbHBIN ra3; MOJEIN CTPOCHHUS ra30B, KUAKOCTEH M TBEPABIX Tell,
TOUEYHBIN JIEKTPUUECKHUM 3aps]] — TP pelIeHnH (PU3NUECKUX 3a7a4

Pacnio3naBath (usnueckue siBieHUs (MIPOLECCH) U OOBICHATH UX Ha OCHOBE
3aKOHOB ~MEXaHUKH, MOJIEKYJISIPHO-KUHETUUECKOH TEOpUHM  CTPOEHUS
BELECTBA U DJEKTPOJAMHAMMKHU: PABHOMEPHOE U PaBHOYCKOPEHHOE
NpsIMOJIMHEHHOE JBU)KEHHE, CBOOOAHOE TMaJeHHe Tel, JABM)KEHUE 10
OKPYXXHOCTH, WHEpLus, B3auMmojelcTBue Tei; aAuddys3us, OpoyHOBCKOE
JBUKEHUE, CTPOECHUE KUAKOCTEN U TBEPBIX TEJl, U3MEHEHHE 00bEMa Tell IPU
HarpeBaHuu  (OXJaXJEHWHU),  TEIUIOBOE  paBHOBECHE,  HCIIAPEHHUE,
KOHJIeHCallUs, TUIaBJIeHUe, KpUCTAUIN3allks, KUIIEHUE, BIaXKHOCTh BO3yXa,
MOBBIIICHNUE JAaBJIEHUS ra3a IpHU €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBS3b
MEXJly apaMeTpaMM COCTOSIHMS Ia3a B M30Ipolieccax; AJIEKTpU3auus Ted,
B3aMMOJICUCTBUE 3aps10B

OnucelBaTh MEXaHUYECKOE JABMIKCHUEC, HCIIOJIb3Ys (1)I/I3I/I‘~I€CKI/I€ BCJIMYHHBI:
KOOpJauHara, 1yTb, IEpEMECIICHUEC, CKOPOCTh, YCKOPCHUE, MAaCCa TEya, CUJIa,
HUMITYJIbC TECI1a, KHHECTHYCCKas SHEpTIU-, MNOTCHIIMAJIbHAs OHEPpru-,
MEXaHHN4YCCKas pa60Ta, MEXaHNYCCKasA MOIIHOCTL, IMPU ONHNCAHUU ITPABUIIBHO
TPAaKTOBATh (1)H3I/I‘-I€CKHI>1 CMBICJI MCIIOJIB3YEMBIX BCJIWYHH, UX 0003HAYCHHS U
CAMHUIIBI, HaXOJUTb (I)OpMy.]'IBI, CBA3BIBAIOIIUC JTaHHYIO (I)I/I3I/I‘ICCKYIO
BCJIMYHHY C APYTUMH BCIMYNHAMHA

OnuceIBaTh HN3Y4YCHHBIC TCIIJIOBLIC CBOMCTBA T€I U TEILIOBLIEC SABJICHUA,
UCTONB3ys (PpU3nyYecKre BETWYHHBL: JaBJICHHUE rasza, TeMIeparypa, CpeaHss
KHUHCTUYCCKAas OHCPIrugd Xa0THUYECCKOTI'O JABUXCHU S MOJICKYII,
CpelHeKBaapaTHUHas CKOPOCTh MOJIEKYJ, KOMTUYECTBO TEIJIOTHI, BHYTPEHHSS
sHeprusi, pabora raza, Kod(hOUIMEHT TMOJIE3HOTO ACUCTBUS TEIJIOBOTO
JBUTATENs; TPU OMUCAHUM TPABWIBHO TPAKTOBATh (PU3UYECKUN CMBICTT
HCIIOJIB3YCMBIX BCIWYHNH, UX o0o3HaueHus u C€AUHUIIbI, HAXOJUTbH q)OpMyJ'II)I,
CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYUHY C IPYTUMHU BETUIMHAM

10.6

OnuchIBaTh U3yYEHHBIE JIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKHE
SBJICHUs (TIPOIIECCHI), MCTOJB3ySd (PU3UUECKHE BEIMYMHBL: JJICKTPUUECKHUI
3apsjl, SJEKTPUUYECKOE IMOoJe, HAnpsLDKEHHOCTh IMOJIsA, MOTEHLHUall, Pa3HOCTh
MOTEHIIMAJIOB; TIPU OMHCAHWHN TPABUIBLHO TPAKTOBATh (DU3UYECCKUN CMBICIT
WCIOJIb3YEMBIX BETUYHH, X 0003HAYEHUS U €IUHUIIBI; YKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (DM3UYECKYIO BEJTUUYHHY C JPYTUMHU BETUIHHAMHU

10.7

aHAIM3UPOBATh (U3UYECKUE TPOIECCHl U SBICHUS, UCTOIB3Ys (U3MUECKUE
3aKOHbl M TMPUHIMIBL: 3aKOH BcemupHoro tsaroteHus, I, II m III 3akoHbI
HbrotoHa, 3aKOH COXpaHEHUsST MEXAHWYECKOW JHEPIUH, 3aKOH COXPaHEHHUs
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UMITyJIbCA, TPUHUUI ~ CYNEPHO3ULUU  CHWJI, MPUHIUI  PaBHOIPAaBUSA
MHEPLUUAIBHBIX CHUCTEM OTCYETA; MOJIEKYJISIPHO-KMHETUYECKYIO TEOPHIO
CTPOCHMS BEIIECTBA, Fa30BbIEC 3aKOHBI, CBSA3b CPEIHENH KMHETUYECKOW SHEPIUn
TETIOBOTO JBM)KEHUSI MOJIEKYJI ¢ a0COIIOTHOM TeMIiepaTypoi, MepBbIil 3aKOH
TEPMOJMHAMMKY; 3aKOH COXPAaHEHUs dJICKTPUUYECKOTO 3apsija, 3akoH KyioHa;
IIPU 3TOM PA3JINYaTh CIOBECHYIO (POPMYINPOBKY 3aKOHA, ET0 MAaTEMAaTHUECKOE
BBIpQ)KEHUE U yCIO0BUs (TpaHHULIbl, 00JIACTH) IPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE IPUHIUIIBI ICHCTBUS MAILIUH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3luyaTh YCIOBHA MX O€30MacHOrO HCIOJIb30BaHUS B
MTOBCETHEBHOM JKU3HU

10.9

10.10

10.11

BBIMONMHAT AKCHEPUMEHTHI 10 HCCIACIOBAHUIO (DU3MUYSCKUX SIBICHUU U
MPOIIECCOB C MCIOJIb30BAHUEM MPSIMbIX M KOCBEHHBIX H3MEPEHHI; TPH 3TOM
¢dbopMynpoBathk TpobiieMy (3a7ady) ¥ THUIOTE3y Y4eOHOTO IKCIEPUMEHTA,
cOOMpaTh YCTAHOBKY M3 MPEMJIOKEHHOTO 000PYIOBAHUS, TPOBOAUTH OMBIT U
(hopMyJIIPOBATH BBIBOJIBI

OcCymiecTBIATh MPSIMbIE U KOCBEHHBIE M3MEPEHHS (PU3UIECKUX BEIWYHH; TIPU
3TOM BBIOMPATh ONTUMAIBHBIN CIIOCOO M3MEPEHUS U HCII0JIb30BaTh U3BECTHBIE
METO/BbI OLIEHKH ITOIPEIIHOCTEN U3MEPEHUN

HccnenoBaTh  3aBHCUMOCTH  MEXKIYy  (U3WYECKMMH  BEJIUYMHAMH  C
HCII0JIb30BAHNUEM IIPSIMBIX U3MEPEHUN; IIPU ITOM KOHCTPYMPOBaTh YCTaHOBKY,
(buKCHUpOBaTh Pe3yabTaThl NOTYYCHHOW 3aBUCUMOCTH (DU3MUECKUX BEITHYUH B
BUJie TaOJIUIl U TPaUKOB, A€7aTh BBIBOABI 110 pe3yJIbTaTaM HUCCIIEI0BaHUS

10.12

10.13

10.14

Cobnronate mpaBuia 0€30acCHOrO TpyJa IpU MPOBEACHUU HCCIEI0BAaHHUN B
paMKax y4eOHOTO 3KCIIEpUMEHTa, Y4eOHO-MCCIIEeI0BATEIBCKON U MPOEKTHON
NEATENIFHOCTH € WCIONb30BAaHHMEM  W3MEPHUTENBHBIX  YCTPOHCTB U
1a00paToOpHOTo 000py10BaHUS

Pemate pacu€THpie 3amauM ¢ SABHO 3aJlaHHOM (PU3WYECKONW MOJENbIO,
UCTONB3Ysl (PU3UYECKUE 3aKOHBI M MPHUHIUIBI, HA OCHOBE aHAINM3a YCIOBUS
3a1a4u BI)I6I/IpaTB (1)I/ISI/ILICCKYIO MOJ€CJIb, BBIICIATH (1)I/ISI/I‘ICCKI/IG BCIIMYNHLI U
(dhopMyIbl, HEOOXOIUMBIE JIIs €€ pellleHus], TPOBOJUTH PacuéThl M OLICHUBATH
PEeaIbHOCTh MOJTYYEHHOT0 3HaYeHUs] PU3NYECKON BETMUUHbI

Pemiate kauecTBEHHbIE 337]a4l: BHICTPAUBATh JIOTUYECKU HEPOTUBOPEUNBYIO
LIETIOYKY PACCYKJICHUM C OMOPOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢busnueckue BICHUS

10.15

Hcnonp3oBaTh  mpU  peUmleHMH  y4eOHBIX  3a7ady  COBPEMEHHbBIE
MH(OPMALIMOHHBIE  TEXHOJOTMM  JUIsl  [OMCKAa,  CTPYKTYpHUPOBaHWS,
UHTEpOpeTallMid M  NOpPEeACTaBICHUs Y4eOHOW M HAy4YHO-TIOMYJISIPHOU
nH(pOpMalMK, TMOJIYYEHHOM U3 pa3IMYHbIX MCTOYHUKOB;, KPUTHUYECKU
aHAJIM3UPOBATh MOJydaeMyro HH(OpMaIUIo

10.16

[IpuBOAMTH IPUMEPHI BKJIaa POCCUHCKUX U 3apyOSKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHUE MPOIECCOB OKPYXKAIOIIET0 MHUpA, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH

10.17

10.18

Hcnonb30BaTh TEOPETHUECKUE 3HAHUS 110 (PU3HKE B TOBCEAHEBHOM KU3HU IS
oOecrnieueHrs 0€30MacHOCTH MPHU OO0palIeHUH ¢ TpUOOopaMu M TEXHUUECKUMU
YCTpOHCTBaMHU, JUIi COXpPAaHEHUS 3[0pOBbS M  COOJIOACHUS  HOPM
9KOJIOTMYECKOTO MOBEACHHS B OKpPYXKAIOIEH cpene

Paborate B rpynme ¢ BBIIOJHCHUEM PA3JIMYHBIX CONHAJIBHBIX pOJ'IeI\/II,
IJIaHUPOBATDH pa60Ty T'pyHnIibl, pallMOHAJIBHO PaCIIpCaACIsATh 0053aHHOCTH U
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11 KJIACC

Kon
NMPOBEPAEMOro
pe3yJibTara

111

MJIAHUPOBATh JAESATENBHOCTh B HECTAHJAPTHBIX CUTYyalUsiX, aJeKBAaTHO
OIIEHMBAaTh BKJAJ KaXJOTO M3 YYaCTHUKOB TPYIIBl B pELICHUE
paccMaTpuBaeMoi mpoOIeMbl

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI Cpe/IHero 001ero 00pa3oBaHus

JleMOHCTpHUpOBaTh Ha MPUMEPAX POJIb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHON Hay4YHOU KapTHUHBI MUpPA, B PA3BUTUH COBPEMEHHON TEXHUKH U
TE€XHOJIOTHUM, B MPAKTUYECKOMN JAEATEIbHOCTH JIIOJIEH, LIEJIOCTHOCTh U €IMHCTBO
(hbU3MIECKOI KapTUHBI MHPa

11.2

11.3

Y4uTbIBaTh TpaHULBl MPUMEHEHMS] M3YYEHHBIX (U3UYECKUX MOJEIIEH:
TOYEYHBIN IEKTPUUECKUM 3apsil, AACpHAs MOJEIb aTOMa, HYKJIOHHAsI MOZEJIb
aTOMHOTO Si/ipa MPH peleHr: (PU3NIeCcKuX 3a1a4d

Pacnio3naBath ¢pusnveckue sSBICHUS (TPOLECCH) U OOBACHATh UX HA OCHOBE
3aKOHOB  JJIEKTPOAMHAMHKM W  KBAaHTOBOW  (DU3MKHU:  3JIEKTpHYECKas
MIPOBOJIMMOCTb, TEINIOBOE, CBETOBOE, XUMUYECKOE, MArHUTHOE JICHCTBHS TOKA,
B3aMMOJICHCTBME MAarHUTOB, OJJIEKTPOMAarHUTHas MHIYKLIMA, JeicTBue
MarHUTHOTO TIOJIi HAa TPOBOJHUK C TOKOM M JBIDKYIIMWACS 3apsij,
JIEKTPOMArHUTHbIE KOJeOaHUsI U BOJIHBI, MPAMOJIMHEHHOE PACIpPOCTpaHEHUE
CBETa, OTpaXXEHHWe, npejoMieHue, uHTepdepeHuus, auppakuus ¢
[oJIIpU3alusl  CBeTa, JAUCHEepCUst CBeTa, (POTO3IEKTpUdecKuil 3¢ ekt
(poroaddexr), cBeTOBOE JaBIIEHHWE, BOSHHUKHOBEHUE JIMHEHYATOTO CIIEKTpa
aToMa BOJOPOJa, €CTECTBEHHAsl U MCKYCCTBEHHAs paiMOaKTUBHOCTb

11.4

OnuceiBaTh M3y4eHHBbIE CBOWCTBA BeIIECTBA (DIIEKTPUUYECKHE, MAarHUTHBIE,
ONTUYECKUE, IJIEKTPUYECKYIO MPOBOJUMOCTh  pa3IMYHBIX Cpel) U
ANEKTPOMArHUTHBIE SABIIEHUS (TIPOIECCHI), UCTIONB3Ys (PU3NYECKIE BEIUYNHBIL:
QNIEKTPUUECKUI  3apsil, CHJIa  TOKAa, DIIEKTPHUUYECKOE  HaIpsDKEHHE,
ANEKTPUYECKOE COMPOTHUBICHUE, pa3HOCTh MoTeHuanoB, 3/1C, pabora Toka,
UHAYKOWUA MAaroHuTHOI'O IIOJIA, CHUJIa AMnepa, cujia HopeHua, HHAYKTHUBHOCTDH
KaTYIIKH, YHEPTUS SJIEKTPHUUECKOTO ¥ MAarHUTHOTO MOJIeH, IEPUOA U 4acToTa
KoJieOaHUN B KoJeOaTeIbHOM KOHTYpE, 3apsii U CUjla TOKa B IpoIEecce
TApMOHHYECKHUX DSJIEKTPOMArHUTHBIX KoyieOaHM, (POKYCHOE pacCTOSHUE U
ONTUYECKas CUJjia JIMH3BL; IPU OMMCAHUU MPABUIBHO TPAKTOBATh (pU3HUECKUN
CMBIC HCIIOJIb3yeMbIX BEJIMYMH, MX O003HAYEHHUS W €IUHUIIBI; YKa3bIBaTh
(opMyIibl, CBS3bIBAIOIINE JIAHHYIO (HU3UYECKYI0 BEJIWYMHY C JAPYTUMHU
BETTMYUHAMU

11.5

OnuceiBaTh M3Y4YEHHBIE KBAHTOBBIE SBIEHUS M IPOLECCHI, HCIOJB3Ys
¢u3nYecKue BeIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U
94acToTa CBETA, SHEPTUs U UMIYJIbC (POTOHA, MEPHOJ] MOJIypacnaaa, SHEPIrus
CBSA3M aTOMHBIX fJiep; MPU OMHCAHUHU MPABHIBHO TPAKTOBATh (PU3UUYECKUM
CMBICJT MCIIOJIb3yEeMBIX BEJIMYMH, MX 0003HAUECHHS W €AMHHUIIbI, YKa3bIBaTh
(GbopMysbl, CBS3BIBAIOIIME JaHHYIO (PU3WYECKYI0 BEIMYMHY C JIpPYTrUMU
BEJIMYHMHAMU, BBIYUCIIATh 3HaYeHHE (PU3NUECKON BEIMYUHBI

11.6

AHanu3upoBaTh (U3NYECKUE MPOLIECCHl U SIBICHUS, UCTONb3ysd (U3HUECKUe
3aKOHBl W MNpUHIMNBL 3akoH Oma, 3aKOHBl TOCJIEIOBAaTEBHOTO U
MapaJuIEIbHOTO COEIMHEHUS] IPOBOJHUKOB, 3aKOH Jlxoynsa — JleHna, 3akoH
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ANEKTPOMArHUTHOM WHIYKIMH, 3aKOH NPSIMOJIMHEMHOIO paclpoCTpaHEHUs
CBETa, 3aKOHbl OTPA)XEHMsI CBETA, 3aKOHbI IPEJOMJICHUS CBETA, YpaBHEHUE
OiiHmTeiHa g (oTodddexTa, 3aKOH COXpaHEHHs] DSHEPruH, 3aKOH
COXpaHEHUsl UMIIYJIbCA, 3aKOH COXPAaHEHHUs 3JIEKTPUUYECKOro 3apsjia, 3aKOH
COXpaHEHUsI MaccOBOTO 4McIa, MocTynarbl bopa, 3aKOH paJMOaKTUBHOTO
pacmana; mpH 3TOM pa3iIuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTU4YeCKOe BhIpaXKEHHUE U YCIOBHS (IpaHUILIbI, 00J1aCTH) IPUMEHUMOCTH

11.7

11.8

11.9

11.10

11.11

OmnpenensaTs HallpaBJIeHUE BEKTOPA MHAYKIIMM MarHUTHOTO I10JI IPOBOIHUKA
C TOKOM, cuJibl AMIiepa U cuiibl JlopeHia

Crpouth M ONMCHIBATH M300pa)K€HHE, CO3/1aBaeMO€ IIJIOCKUM 3€pKajioM,
TOHKOH JIMH301

BEBITIONMHATE  AKCIIEPUMEHTHl MO0 WCCIEAOBAHUI0 (PU3NYCCKUX SIBICHUU U
MPOIIECCOB C MCIOJB30BAHUEM MPSMBIX M KOCBEHHBIX U3MEPEHHIA; IIPH STOM
dbopMynmpoBathk TpoOiieMy (3a7ady) ¥ THIOTE3y Y4eOHOTO IKCICPHMEHTA,
coOMpaTh YCTAHOBKY W3 MPEUIOKEHHOTO 000pYIOBaHUs, MIPOBOJAMUTE OIBIT U
(hopMyJIIPOBATH BBHIBOJIBI

OcCymiecTBIATh MPSIMbIE U KOCBEHHBIE M3MEPEHHS (PU3UIECKUX BEIUYHH; TIPU
3TOM BBIOMpPATh ONTUMAJIBHBIN CIIOCOO M3MEPEHUS U UCII0JIb30BaTh U3BECTHBIE
METO/BbI OLIEHKH ITIOIPEIIHOCTEN U3MEPEHUI

HccnenoBaTh 3aBUCUMOCTH (PU3UYECKUX BEITHYUH C UCIIOIB30BaHUEM MTPSIMBIX
U3MEPEHUH; IPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCUPOBATH PE3yJIbTaThI
MOJTyYSHHOH 3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BUAE TAOIUI] M TPaPHKOB,
JIeJ1aTh BBIBOJBI 110 PE3YJIbTATAM MCCIIEIOBAHUS

11.12

11.13

Cobnrogats mpaBuiia 6€30MacHOro Tpya Mpu MPOBEACHUU UCCIEOBAaHUN B
paMKax ydeOHOT0 IKCIIEPUMEHTA, Y4eOHO-UCCIIE0BATEIbCKON U MTPOEKTHOM
JNEATEeIbHOCTH C  HUCIIOJIb30BAHUEM  HU3MEPUTEIbHBIX  YCTPOMCTB U
71200paTOPHOTO 0OOPYIOBAHUS

Pemarp pacu€rHple 3amaud ¢ SIBHO 3a/JIaHHOM (U3WYECKOM MOJEINbIO,
WCTIONB3Ys (U3MYECKUE 3aKOHBI M TPUHIIMITBI, HA OCHOBE aHaju3a YCJIOBHS
3a/1a4¥ BHIOMPATh (U3MUECKYIO MOJIENb, BBIACTATh (U3MUYECKUE BEITMYUHBI U
dhopmynel, HEOOXOAUMBIE JIsi €€ PEIIeHUs], TPOBOIUTH PACUETHI U OIEHUBATH
PEATbHOCTH MOJTYYSHHOTO 3HAYEHUS (PU3NIECKON BETUIUHBI

11.14

Pemiate kauecTBEHHbIE 337]a4l: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUNBYIO
LIETIOYKY PACCYKJICHUI ¢ OTIOPOi HAa M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(busnueckue BICHUS

11.15

Hcnonp3oBaTe  OpU  peUmIeHMH  y4eOHBIX  3a7ady  COBPEMEHHbBIE
MH(OPMALIMOHHBIE  TEXHOJOTMU  JUIsl  [OMCKAa,  CTPYKTYpHUPOBaHMS,
UHTEpOpeTallMd M  NpPEeACTaBICHUs Y4eOHOW M HAy4YHO-TIOMYJISIPHOU
nH(pOpMallUK, TMOJYYEHHOM U3 pa3IUYHbIX MCTOYHHUKOB, KPUTHYECKH
aHAJIM3UPOBATh MOJTydaeMyro HH(OpMaIio

11.16

OOBSICHATh TPUHIUOBI JCHCTBHS MAalllMH, NPUOOPOB W TEXHUYECKHX
YCTPOWCTB; pa3inyaTh yCIOBUS WX OE30MaCHOTO HCIOJb30BaHUS B
NOBCEJIHEBHOU KU3HU

11.17

[IpuBOAUTH IPUMEPHI BKJIaa POCCUHCKUX U 3apyOSKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, B OOBSICHEHHE IIPOLECCOB OKPYXKAIOIIET0 MUPA, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH

11.18

Hcnonb30BaTh TeopeTHuecKre 3HaHUs MO (GU3KKE B TOBCEIHEBHOM KU3HU IS
obecrieyeHns: 6€30MaCHOCTH IpU OOpaIlleHUH ¢ MPUOOPAMU M TEXHUYECKUMHU




30

11.19

yCTpOMCTBAMM, JJISI COXpPAaHEHUS 3/J0pOBbsi U  COONIOJEHUS  HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH cperie

PaGorath B rpymme ¢ BBINOJHEHWEM Pa3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh pabOTy TPYIIIbL, PAMOHAIBHO PACIIPENENATh OOS3aHHOCTH U
IUIAaHUPOBATL  ACATCIIBHOCTH B HCCTAHAAPTHBIX CUTyalUdaX, aJACKBATHO
OLICHMBATh BKJIAJ K&XIOr0 W3 YyYaCTHHKOB TPYIIBl B  PEIICHUE
paccMaTpuBaeMoii IPOOIEMBbI
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IMTPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KUIACC

Kon Koa npoBepsiemoro

pa3jeda SIEMEHTA HpOBepﬂeMble IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

®usuka — Hayka o mnpupoxae. Hayunble MeTonbl
IIO3HAHUS OKPY’KAIOLEro Mupa. Poip skcniepuMeHTa u
TEOPHUH B IIPOLIECCE NO3HAHUS IPUPOIBI. DKCIIEPUMEHT
B (pusuke

1.1

1 MonenupoBanue (pU3MUECKUX SBJICHUN U MPOLIECCOB.
Hayunele runorespl. @U3ndeckue 3aKOHBI U TEOPHUHU.
['paHuIbl TPUMEHUMOCTH  (PU3MUYECKUX 3aKOHOB.
[Tpunuun coorBerctBus. Ponb u Mecto (u3uku B
(GOpMHUPOBAHUM COBPEMEHHOM HAy4yHOM KapTUHBI
MUDA, B IPAKTUYECKOMN AEATEIbHOCTH JIIOACH

1.2

2 MEXAHUWKA

KMHEMATHUKA

MexaHuueckoe JIIBUKEHUE. OTHOCHUTENBLHOCTD
211 MexaHuueckoro  asmkenus. Cucrema  orcuéra.
Tpaexropus

[Tepememnienne, CKOpocThb  (CpemHSE  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) M YCKOPEHHE MaTepHajbHOU
TOYKH, UX MPOCKIUM HAa OCH CHUCTEMBI KOOPJHMHAT.
Crno)xeHue mepeMeIeHu U CI0KEHHE CKOPOCTEHN

212

PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSIMOJIUHEHHOE
nBuxkeHue. ['padpuku  3aBUCUMOCTHM  KOOpPJAMHAT,
CKOpPOCTH, YCKOPEHHMsS, IIyTH U IepeMelicHus
MaTepUalIbHOU TOYKN OT BPEMEHHU

2.13

214 CBoOogHoe mazeHue. YCKOpeHHe CBOOOIHOTO
21 o MaicHUS

KpuBonuneiinoe nBukeHne. PaBHOMepHOE ABUXKEHUE
MaTepuabHOM TOYKH TIO OKPYXHOCTH. YTJOBas
CKOpOCTb, JIMHEWHast ckopocTh. [lepmoa u wvacrora.
[{eHTpOCTpEMHUTENIBHOE YCKOPEHHE

2.15

TexHudeckue yCTpOMCTBA: CHUIOMETP, JBH)KCHHE
CHaps0B, LICIIHbIE U PEMEHHBIE IIEpeJayu

2.16

[Ipaktnyeckne paboTel. M3MepeHne MrHOBEHHOU
ckopoctu. HccnegoBaHue  COOTHOLIEHUS — MEXKIY
IIyTSIMU, IIPOUIECHHBIMU TEJIOM 3a II0CJIEN0BATEIIbHBIE
PaBHBIE IPOMEXKYTKH BPEMEHU IIPU PAaBHOYCKOPEHHOM
JBUKCHUM C HAYAJIBHOM CKOPOCTBIO, PABHOM HYIIIO.
N3ydeHnue NBUXKEHUS IMIAPUKA B BI3KOM >KUIAKOCTH.
N3yuenue JBUKECHUS Tena, OpOILIEHHOTO
TOPHU30HTAIBHO

2.2 JTMHAMUKA

2.1.7
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221
2.2.2

2.2.3

[Tpunmun otHocutenbHOCcTU ["anunes. [lepBriil 3ak0oH
Herorona. lHepuuanbHble CUCTEMBI OTCYETA

Macca tena. Cuia. [IpuHuun cynepno3unuu cui
Bropoii 3akon HproToHa a1 MatepuaibHOM TOYKH B
uHepuuanbHoi cucreme orcuéra (MCO). Tpermit
3aK0H HpIOTOHA 111 MaTepuaibHbIX TOUYEK

224
2.2.5

2.2.6

3akoH BcemupHoOro TsaroreHus. Cuna tsoxectu. [lepBast
KOCMHUYECKasi CKOpocTh. Bec Tena

Cuita ynpyroctu. 3akoH ['yka

Cuna Ttpenus. Cyxoe Tpenue. Cuia TpeHuUs
CKOJIbKEHMS W cuia TpeHus nokos. Koaddumment
TPCHUH. Cuita COIMPOTUBJICHUA IIPU JABUKCHHUU TCJIa B
KUJIKOCTH WJIU Ta3e

2.2.7

2.2.8

[locTtynmarenbHOe W BpaljaTeNbHOE  JABUKEHUE
abCOIOTHO TBEPAOIO TEa

MOMEHT CcHJIbI OTHOCHUTENIBHO Och BpauieHus. [lneqo
cuibl. Y caoBus paBHoBecus TBEpaoro tena B UCO

2.29

TexHudeckue ycTpoMCTBa: NOAIIMIIHUKH, IBUKCHHE
VCKYCCTBEHHBIX CIIyTHUKOB

2.2.10

[IpakTuueckue paboTel. M3yueHue ABmxeHUs Opycka
10 HAKJIOHHOM TUIOCKOCTH MOJI A€HCTBUEM HECKOJBKUX
cun. HMccinenoBaHue 3aBUCUMOCTH CHJI  YIPYIOCTH,
BO3HUKAIOIMHUX B JIehOpPMUPYEMOH TIPYy)KHHE H
pEe3nHOBOM 00paslie, OT BEJIUYUHBI UX JAedopMaiuu.
UccnenoBanue ycnoBuil paBHOBECUSI TBEPAOrO Tea,
HMMEIOIIIETO OCh BpalleHUs

2.3

3AKOHbI COXPAHEHN A B MEXAHUKE

231

I/IMHYJ'ILC MaTepHaﬂLHOﬁ TOYKH, CHUCTCMBI
MaTCpHaJIbHBIX TOYCK. I/IMHy.]'IBC CHUJIBI 1 U3MCHCHUC
HUMITYJIbCA TCJIa

2.3.2
2.3.3

3akoH coxpaHeHus mMmmyiasca B MCO. PeaktuBHOE
JIBUKECHHE

PaGora cuet

234

MormHocTs criIbl

2.35

2.3.6

Kunernueckass 2Heprus  MaTepHaIbHOM  TOYKH.
Teopema 0 KHHETHYECKOW SHEPTUH

[TorennmaneHass sHeprus. lloTeHunanbHass >HEPrUs
YIpyro nedopMUPOBAHHOM MPY>KUHBI.
[ToTennuanpHas dHEprusi Tejda BOIU3M MOBEPXHOCTH
Seman

2.3.7

2.3.8

HOTGHLII/IELHLHBIG N HCINOTCHIHAJIBHBIC CHUIJIBI. CBs3b
pa6OTI)I HCIMMOTCHIHMAJIBHBIX CHJI C HU3MCHCHUCM
MEXaHU4YeCKOI OHEPIUun CUCTEMBI  TCII. 3aKkoH
COXpPaHCHUA MEXaHUYIEeCKOH OHEPIUun

anyrne 1 HCYIIPYTHUC CTOJIKHOBCHU

2.3.9

TexHu4eckue yCTpoucTBa: ABUKEHUE PAKET, BOJIOMET,
KOIIep, NPY>KUHHBIM MHCTOIET
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2.3.10

[Ipaktrueckue paboThl. M3yueHue CBS3M CKOpOCTEH
Tel INpu Heynpyrom ynape. MccienoBanue cBs3u
paboThl CHIIBI C U3MEHEHHUEM MEXaHUYECKOW SHEPruu
Tena

MOJIEKYJISAPHAS ®U3NKA 1 TEPMOAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KMHETUYECKOU TEOPUM

3.11

3.1.2

3.1.3

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKOU
Teopun. bpoyHoBckoe — mBwkenue. uddysus.
XapakTep JBWKCHMS M B3aMMOJCHCTBHS YacTHI]
BEILECTBA
Mopenu cTpoeHHUsI ra30B, KUAKOCTEN U TBEPABIX TEI U
OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE JTHX
Mozelen
Macca monekyi. KonnuectBo BemectBa. IlocTossHHas
ABoraapo

3.14

3.15

TermmoBoe paBHOBecue. TeMieparypa u €€ U3MEepeHue.
[Ixana remneparyp Llenbcus

Mopnens wuaeanpHOoro rasza. OCHOBHOE YypaBHEHHE
MOJIEKYJIIPHO-KUHETUYECKOW TEOPUHU UACAIBHOIO ra3a

3.1.6

3.1.7

AOconoTHasE Temmeparypa Kak Mepa CcpeaHei
KMHETUYECKOM PHEPTUH TEIJIOBOTO JIBHXKEHUS YaCTHI]
ra3a. [lIkama remneparyp KenbBuHa

VpaBuenne Kianeiippona — MenaeneeBa. 3akoH
JlaneTOHA

3.18

I"azoBble 3aKoHBI. M30mpomneccsl B uIeaabHOM rase C
MNOCTOAHHBIM KOJIMYECTBOM BCIICCTBA: H30TEpMa,
u30Xx0pa, n3obapa

3.1.9

TexHuyeckue ycTpoicTBa: TepMOMETp, OapoMeTp

3.1.10

[IpakTuueckue paboTel. I3MepeHue Maccel BO3ayxa B
KJTacCHOM KkoMmHaTe. McciaenoBaHnme 3aBUCHMOCTH
MEXy MapaMeTpaMu COCTOSIHHSI pa3pe:KEHHOI0 ra3a

3.2

3.21

3.2.2

OCHOBbI TEPMOJAMHAMUKHU

TepmoanHamuueckass cucrema. BHyTpeHHssT dHeprus
TEPMOJMHAMMYECKOH CHCTEMBbl UM  CIIOCOOBI €€
U3MEHEHUS

KonunuecTBo Temnots! u pabota. BHyTpeHHss sHeprus
OJIHOATOMHOTO MJI€aJIbHOIO ra3a

3.2.3

3.24

3.25

Bugsr TEIUIONEepEIauu: TEIUIONPOBOIHOCTb,
KOHBEKIMA,  u3lydeHue. TemnoéMkocTh  Tena.
VYenrHas TEMJIOEMKOCTD BEIIECTBA. Pacuér
KOJINYECTBA TEIJIOTHI MPU TEIUIONEepeiade

[IepBbii  3akOH  TepmoaMHAMHMKH. lIpumenenue
[IEPBOr0 3aKOHAa TEPMOAMHAMHUKHA K H3OIPOLIECCAM.
['padpuaeckas maTepnperanus paboThI ra3a

TennoBble MamuHbL. [[pUHIMOBL 1EHCTBUS TEIIOBBIX
MamuH. [IpeoOpa3zoBaHusi DHEpPruM B  TEIIOBBIX
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3.2.6

3.2.7

3.2.8

MammHax. KoaddunueHT nose3noro neicteus (manee
— KII1 /) rennoBoit mamunel. Hukia Kapao u ero KIT/I
Bropoit 3akon TepmomuHamuku. HeoOpaTuMocTh
IpolieccCOB B Ipupoze. TemnoBble IBUTATENN.
DKOJIOTHYECKHE TTPOOIEMBbI TEIJIOIHEPTETUKU
TexHu4eckue yCTpOMCTBA: JABUIATENb BHYTPEHHETO
Cropanusi, OBITOBOI XOJOJUIBHHUK, KOHTUITHOHEP

[Ipaktnueckue pabotel. M3mepenue  ynenpHOU
TEIJIOEMKOCTH

3.3

4.1

AT'PEI'ATHBIE COCTOSHMA BEIHECBA. ®A30BBLIE ITEPEXO/IbI

[Tapoobpa3zoBanue u kouaeHcauusa. cnapenue u

3.3.1 KUIIEHUE. YJenbHas TeIioTa MapooO0pa3oBaHUs.
3aBUCUMOCTb TEMIIEPATypbl KUIICHUS OT JaBJICHUSI
332 AOGcCotoTHas M OTHOCUTEIbHAsI BIAKHOCTb BO3/yXa.
Haceliennsiii nap
Teépnoe Tenmo. Kpucrammyeckne u amopdHbIe Tela.
3.3.3 AHM30TpONIMST ~ CBOWCTB  KpUCTALIOB.  JKujkue
Kkpuctauisl. COBpeMEHHbIE MaTepHAIIbI
334 [InaBnenne M Kpucraum3auus. YjaenabHas TemoTra
iassieHus. Cyonumanus
3.35 YpaBHeHHE TEIIOBOTrO OanaHca
TexHudeckue ycTpoucTBa: TUIPOMETP U IICUXPOMETP,
336 KaJOpUMETp, TEXHOJOIMM IOJYyYEHUs COBPEMEHHBIX
MaTepuajoB, B TOM YHCJIE HAHOMATEpHAIIOB, W
HaHOTEXHOJIOTUH
337 [Ipaktuyeckne paboTsl. M3MepeHue BIaKHOCTH
BO31yXa
DJIEKTPOAMHAMUKA
SJIEKTPOCTATUKA
411 OnexTpu3anys Tel. JieKTpudeckuil 3apsan. [IBa Buna
AIIEKTPHUYECKUX 3aPSIOB
4.1.2 [IpoBOHMKY, AUDIIEKTPHUKHU U MOJIYIIPOBOJHUKH
4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
414 B3aumogpeiictBue 3apsanos. 3akon Kynona
DnexTpuyeckoe noJe. Hanpsok€HHoCTb
415 aneKkTpuyeckoro noss. [lpuHnun cynepro3unuu.
JlvHUM HANIPSHKEHHOCTH IEKTPUIECKOTO TTOJIS
416 Pabora cun snekrpoctarndyeckoro nois. Ilorenuuman.
Pa3HocTh moTeHIManoB
[IpoBOMHUKM W  JWPNEKTPUKH B TIOCTOSHHOM
4.1.7 AIIEKTPUYECKOM ToJe. Jusnexrpuueckas
MIPOHHIIAEMOCTh
OnektpoémkocTb. KonaeHcatop. ONEKTPOEMKOCTH
4.1.8 IJIOCKOTO  KOHJAEHcAaTopa. JHEpPrus 3apsyKEHHOIO

KOHJICHCATOpa
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4.1.9

4.1.10

TexHuueckue YCTpOMCTBA: 3JIEKTPOCKOII,
AIIEKTPOMETP, AIIEKTPOCTATUYECKAS 3alluTa,
3a3eMIIeHUE 3IEKTPONpUOOpOB, KOHJIEHCATOP,

KCEPOKC, CTPYHUHBIN ITPUHTED

[IpakTuueckue pabotsl. M3MepeHue 31eKTpoEMKOCTU
KOHJIeHcaTopa

IOCTOSIHHBIN SJIEKTPUYECKUIN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

421

VYcinoBus CYIIIECTBOBaHUS IIOCTOSIHHOTO
anekTpuueckoro toka. Mcrounuku toka. Cuiia Toka.
ITocTOsHHEIN TOK

4.2.2

Hanpsioxenue. 3akon OMa 1151 ydacTka Henu

4.2.3

4.2.4

SHGKTpI/I‘IeCKOC COIIPOTHUBIICHUC. yI[eJ'II)HOC
COIIPOTUBJICHUEC BEIICCTBA
HOCHGI{OB&TGHLHOG, napajjicJIbHOC, CMCIIaHHOC
COCAUMHCHUC ITPOBOJHUKOB

4.2.5

PaGora snextpudeckoro Toka. 3akon Jxoyns — Jlenna

4.2.6

4.2.7

MOIIHOCTD 3JIEKTPUYECKOTO TOKA

anexTpoaBrkymias cuia (ganee — 3J1C) u BHyTpeHHee
COMPOTHUBIICHWE HCTOYHUKA TOKa. 3akoH Oma s
MIOJIHOM (3aMKHYTOI) 3nekTpuueckoi nenu. Koporkoe
3aMbIKaHUe

4.2.8

DNeKTpOHHAs MPOBOAUMOCTb TBEPIBIX METAIUIOB.
3aBUCUMOCTh  COTNPOTUBICHUS ~ METAUIOB  OT
Temmeparypbl. CBEpXIIPOBOAUMOCTh

4.2

4.2.9

4.2.10

4211

4.2.12

4.2.13

OnexTpuueckuid  TOK B Bakyyme. (CBolicTBa
AIIEKTPOHHBIX ITyYKOB

[MonynpoBonnuku. CoOCTBEeHHass ©  TpUMECHas
IIPOBOAMMOCTB  IMOJIYIPOBOJHUKOB. (CBolicTBa p-N
nepexoza. [lomynpoBogHKOBbIE TPHOOPHI

DNeKTPUYECKUA TOK B AIEKTPOJIUTAX.
DIIEKTPOTUTHIECKAs JUCCOHAIINS. DJIECKTPOIIN3

DOnekTpuyecknii TOK B razax. CaMOCTOSITENbHBIA |
HECAMOCTOSITENIbHBIA  pa3psala. Pa3nuunble  TUIBI
CaMOCTOATENBHOTO pa3psana. Monuus. [1lnazma

TexHudeckue yCTpPOWCTBA: aMIIEpMETP, BOJBTMETP,
peocTar, UCTOYHUKHA TOKA, JJIEKTPOHAIPEBATEIIbHBIC
puOOpBI, AJIEKTPOOCBETUTEIIBHBIE puoopHI,
TEPMOMETP  COIPOTHUBIICHMS, BaKyyMHBIM JHOJ,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOITYIIPOBOTHUKOBBII
JIMOJ1, TaJlbBaHUKaA

4.2.14

[Ipaktuyeckne paboTbl. M3ydeHue CMelmaHHOTO
COEJTMHEHUS PE3UCTOPOB.

N3mepenne 3/1C ncrouHnKa TOKa U €ro BHYTPEHHETO
conporuBienus. Habmonenue snekrponnsa

11 KUIIACC
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Kon Koanposepsiemoro
IIpoBepsieMbIe 3JIeMeHTHI CO/IePKAHUS
pa3aeJa 3JIeMeHTa
4 OJIEKTPOIMTHAMUKA
MAT'HUTHOE ITIOJIE. SJIEKTPOMATHUTHA A UHAY KA
431 [TocrossHHBIC MarHUTHL. B3anMoielicTBHE TOCTOSTHHBIX
MarHuTOB
MarnutHoe 1nosie. BekTop MarHuTHOM WHIYKLUH.
432 [Ipuniun  cynepno3unuu.  JIMHUM ~ MarHUTHOM
MHAYKIUU. KapTuHa JWMHWKA MarHUTHOW WHIYKLUHU
ITOJIS1 ITOCTOSIHHBIX MarHUTOB
MarnuTHoe TMOje MPOBOJHMKA C TOKOM. KaprtuHa
JUHUA TONIS JUIMHHOTO TMPSMOTO TIPOBOJHUKA U
4.3.3 3aMKHYTOTO KOJIBIIEBOT'O TPOBOJHUKA, KATYIIKH C
TOKOM. OmnbIT Opcrena. B3anmoneiicteue
MIPOBOTHUKOB C TOKOM
4.3.4 Cuiia Amniepa, €€ MOJyJIb M HAallpaBJIEHUE
Cuua Jlopenua, e€ MOAy b M HanpaBiieHue. J[BrxeHue
4.3.5 3apsyKEHHOM YacTHULBI B OJHOPOJHOM MAarHUTHOM
nosie. Pabota cuiel Jlopennia
4.3.6 SIBICHHE IEKTPOMArHUTHOW WHYKITHH
43 4.3.7 [ToTok BeKTOpa MAarHUTHON MHIYKLIMK
' 4138 OJ1C unaykumu. 3aKOH 3JIEKTPOMArHUTHON MHIYKIIHH
®dapanes
BuxpeBoe snextpuueckoe mnone. IC uHIyKIUU B
4.3.9 MPOBOJAHMKE,  JBMXKYIIEMCS  IOCTyNaTelbHO B
OJIHOPOJHOM MarHUTHOM II0JIe
4.3.10 [IpaBusno Jlenua
4311 NunyktuBHOCTh. SIBreHne camouHaykuuu. JJIC
CaMOMHTyKITUU
4.3.12 DHeprusi MarHUTHOTO TOJIs1 KaTYUIKH C TOKOM
4.3.13 ONEeKTPOMAarHuTHOE MOJIe
TexHuyeckue yCTPOWCTBA: TOCTOSHHBIE MAarHUTHI,
4.3.14 AJIEKTPOMATHUTBI, BJIEKTPOJIBUTAaTENb, YCKOPUTEIU
AIIEMEHTAPHBIX YaCTHII, MHAYKIIMOHHAS TeUb
[IpakTuueckue paboTel. 3ydeHre MarHuTHOTO MOJIA
KaTyllku ¢ TokoMm. MccinegoBanuwe — neicTBHS
4.3.15 IIOCTOSSHHOTO ~ MarHuTa Ha pPaMKy C  TOKOM.
UccnenoBanue SIBIICHHS JJIEKTPOMArHUTHOU
WHIYKIAH
5 KOJIEBAHHM S U BOJIHBI
MEXAHUWYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU S
KonebarenpHas cucrema. CBOOOMHBIE KOJICOAHMSI.
5.1 5.11 ['apmonmnueckue  kosnebanus. Ilepmon, wacrora,
amMIuInTya U hasza KoyeOaHui
512 [IpyxnHHBIA MagTHUK. MaTeMaTH4EeCKUI MAassTHUK
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5.1.3

YpaBHeHue FapMOHUYECKUX KOJIeOaHMiA.
Kunematnueckoe 4 JAMHAMUYECKOE  ONUCAHUE
K0J1€0aTEeIbHOTO ABMXKEHUS

5.14

5.15

[IpeBpamenne  3Hepruv  OpU  TAPMOHHUYECKUX
Kosnebanusx. CBs3b aMIUTUTYABI KOJICOAHUIN UCXOTHOM
BEJIMYMHBI C aMIUTUTYAaMH Kojie0aHul e€ CKOpOCTH U
YCKOpEHUs

KomnebaTenpHbIii KOHTYD. CBoOoanbIC
AJIEKTPOMAarHUTHBIE  KOJeOaHUsT B HACAIBHOM
Koje0aTeJIbHOM  KOHType.  AHAaJorusi  MEXIy
MEXaHUYECKUMHU u AJIIEKTPOMATrHUTHBIMU
konebanusimMu. Dopmyna TomcoHa

5.1.6

5.1.7

5.1.8

3aKkOH  COXpaHEHHS DSHEPrMH B  HJICATHHOM
K0J1€0aTEeIbHOM KOHTYpE

BoinykaeHHble MexaHudeckue kojedanus. Pesonanc.
Pe3onancnas KpuBasl. BeinyxneHnsie
AJIEKTPOMarHuTHbIE KOJIeOaHusl.

[lepemennbiii TOk. CHHYCOUJANBbHBIA IE€PEMEHHBIN
TOK.

5.19

5.1.10

MOIHOCTh NEPEMEHHOIO TOKAa. AMIUIMTYAHOE H
JICHCTBYIOIIIEE 3HAYECHHUE CHUJIbI TOKA M HANPSKECHUS
Tpancopmarop.  IIpomsBoacTtBo, nmepenaya U
norpebieHue JIIEKTPUYECKOU SHEPIUH.
DKOJIOru4ecKue pUCKH npu IIPOU3BOJICTBE
ANEKTpUYeCKOr sHepruu. KymnbTypa HCnosib30BaHUusA
JJIEKTPOOHEPIUH B IIOBCEIHEBHOM JKU3HU

5.1.11

5.1.12

Texnuyeckue YCTPOMCTBA: ceiicmorpad,
ANIEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpOIIepesayd

[IpakTuueckue paboTsl. MccnenoBanue 3aBUCUMOCTH
nepuoJia MajibIX KoJIeOaHu# rpy3a Ha HUTH OT JUTMHBI
HATH M Maccel rpysa. MccinegoBaHue INepeMEHHOIO
TOKa B IL€NU W3 IIOCIECN0BATEIBHO COEIUHEHHBIX
KOHJICHCATOPA, KaTyIIKH U PE3UCTOpa

MEXAHUWYECKUE U 3JIEKTPOMAT'HUTHBIE BOJIHBI

5.21

522
5.2.3

5.24

MexaHuueckre BOJIHBI, YCIIOBUSI PaclpOCTpaHEHHUS.
ITepuon. CkopocTh pacipOCTPAaHEHUS U IJIMHA BOJIHBI.
[TonepeuHblie ¥ MPOJI0JIbHBIE BOJTHBI

WNuTtepdepennus u nudpakuns MeXaHU4ECKUX BOJIH
3Byk. Ckopocth 3ByKa. I'pomkocTs 3Byka. Beicora
ToHa. TemOp 3ByKa

DONEeKTPOMarHUTHHIE BOJIHBI. YCIIOBUSl H3JIy4eHUs
AJIEKTPOMAarHUTHBIX BOJH. B3anMHas opueHTanus
BekTOpoB E, B M v B DIEKTPOMAarHWTHOM BOJHE B
BaKyyMe

525

CBolicTBa D3JEKTPOMAarHUTHBIX BOJIH: OTPA)KECHHE,
IIPEJIOMIICHUE, HoJIsIpU3arus, nudpaxus,
uHTepdepeniyst. CKOpOCTh NEKTPOMArHUTHBIX BOJIH
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5.2.6

5.2.7

5.2.8

531

[[lxama SaeKTpOMarHUTHbIX BOJH. [IpumeHeHue
QJICKTPOMAIrHUTHBIX BOJIH B TCXHUKC U 6LITy

HpI/IHI_[I/IHBI paI[I/IOCBHBI/I )41 TCIICBUACHUS.
Panuonokamus.  DNIEKTPOMAarHUTHOE  3arpsi3HEHUE
OKPYXarOILEH Cpeabl

TexHuyeckue YCTpOKCTBA: MY3bIKaJIbHbIC
I/IHCTPYMGHTBI, y.TIBTpaE]ByKOBaSI ANAarHoCTuKa B
TeXHUKE U MEIUIIMHE, pajgap, pPaauoNpUEMHUK,
TEJIEeBU30p, aHTeHHA, TenehoH, CBY-neus

OIITUKA

[IpsMonuHenHOE  pacnpoCTpaHEHUE  CBEeTa B
ogHopoHOM cpene. JIydu cBeta

5.3.2

5.3.3

OtpaxkeHne cBeTa. 3aKOHBI OTPAXKECHUS CBETa.
[TocTpoenue n300paXkeHUH B INIOCKOM 3epKaie
[Ipenomnienne cBera. 3aKOHBI NPETOMIICHHS CBETA.
AOCOIOTHBIH OKa3aTeb MPETOMIICHHUS

5.34

5.35

5.3.6

5.3.7

5.3.8

[TonHoe BHyTpeHHee orpaxkeHue. [IpenenbHblil yromu
MOJIHOTO BHYTPEHHETO OTPAXKEHUS

I[I/ICHepCI/ISI cBera. CIIOKHBIM cocTaB O€JIoro CBETA.

[BeT

Coluparoniiue ¥ pacceuBaIOIUe JIMH3BL. TOHKas
nuH3a. DOKyCHOE pacCTOsSHME MU ONTUYECKas CHJia
ToHKOM snuH3bl. IlocTpoeHune wu3oOpakeHuit B
coOuparomMx U paccewBarommx nuH3ax. Dopmyna
TOHKOM JIMH3BI. Y BEIMUEHHE, JaBaeMOe JTHH30HM

[Ipenensr TPUMEHUMOCTH TEOMETPUUYECKOUN ONTHUKH
HNurepdepennius cBera. KorepeHTHBIE HCTOYHUKH.
YcnoBus HaOMIOACHNUS MaKCHUMYMOB U MUHUMYMOB B
UHTEP(PEPEHIIMOHHON KapTHHE OT JBYX CHH(}a3HBIX
KOTE€pPEHTHBIX UICTOYHUKOB

5.3.9

5.3.10

Hudpakuus  cBera. JudpakiuoHHas — pemérka.
VYcnoBue HaOMIOAEHUS TJIaBHBIX MaKCHUMYMOB IpHU
MajJeHUuU MOHOXPOMAaTHYECKOTO cBeTa Ha
JUGPaKIMOHHYIO PEIIETKY

[Tonsipusanus ceera

5311

5.3.12

TexHuueckue ycTpoicTBa: OUYKH, Jyna, poToarnmnapar,
MPOEKIMOHHBIA  anmapaT, MHUKPOCKOI, TeJeCKOIl,
BOJIOKOHHAsl ~ ONTHKA, JAU(paKIMOHHAs pemeTKa,
MOJIIPOU T

[Ipaktuueckne pabotel. M3mepenune mokaszaTens

npenomiieHus. MccnenoBanue CBONCTB M300pakeHUI
B nuH3ax. Habmronenue nucnepcun cBeta

SJIEMEHTHI CIIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['paHnIBl IPUMEHUMOCTH KJIACCHYECKON MEXAHMKHU.
ITocTynatsl TEOPUHU OTHOCHUTEIIBHOCTH:
MHBAPUAHTHOCTh MOAYJSl CKOPOCTH CBETa B BAaKyyMe,
IIPUHLIAII OTHOCUTEIBHOCTH DWHIITEIHA
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OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE

6.2 BPEMEHM U COKPALLEHUE JITTMHBI
6.3 DHeprust 1 UMITYJIbC CBOOOTHON YaCTHIIBI
6.4 CBsI3b MacChl C DPHEPTrUECH M UMITYJIbCOM CBOOOIHOM
YaCTHUIIBl. DHEPTUs TIOKOSI CBOOOAHOM YaCTHUIIBI
7 KBAHTOBAS ®U3NKA
BJIEMEHTBI KBAHTOBOI OIITUKH
711 ®otonsl. ®opmyna [Inanka cBs3u sHeprun GoTOHA C
€ro 4yacToToi. DHeprus 1 uMnyibc (OToHa
71.2 OtkpeiTHe U wuccienoBanue (orodddexra. OMNbITHI
A.I'. CtoneroBa. 3akoHbI (hoTOdPdexTa
7.1 713 VYpaBuenue DitHmrerina st potorddexra. «KpacHas
rpanuna» ¢potodddexra
7.1.4 Hasnenune ceera. Onbitel [1.H. JIebenera
7.1.5 XHUMHUYECKOE JIEHCTBHUE CBETA
716 Texauueckue YCTpOKCTBA: (hoTOdIIEMEHT,
doronaTuuK, CoNHEeYHas 6arapes, CBETOAUO
CTPOEHHME ATOMA
Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo
721 HCCIIE0BAHUIO CTpOeHUs aToma. [ Inanerapnas moneins
aToma
[Toctynater bopa. U3nyuenue u nornomienue GoToHOB
799 IIPY IIEPEXOJE aTOMa C OJHOTO YPOBHs 3HEPIMM Ha
apyroi. Bunel cniektpoB. CnekTp ypoBHEH SHEpruu
aToMa BOJOpoza
7.2 BonnoBeie cBoiicTBa yactul. Bomnbel ne bpoins.
7.2.3 KopnyckynspHo-BoiaHOBOM — ayanu3M.  Judpaxius
JIEKTPOHOB Ha KpUCTAJLIaxX
704 CrioHTaHHOE U BBIHYKIEHHOE U3JIy4€HHUE. Y CTPOICTBO
Y IPUHLUI paboTHI Jiazepa
795 TexHudeckue yCTpOWCTBA: CHEKTpPaJbHBIM aHAIU3
(criekTpocKoI), 1a3ep, KBAHTOBbIM KOMIBIOTEP
726 IIpaktuyeckue pabotel. HabmiomeHue nuHeiuaToro
CIIEKTpa
ATOMHOE A1PO
731 Metoab! HaOMIOEHNUS U PETUCTPALIMU AJIEMEHTAPHbIX
YaCTHII
OTtkperTie pagnoaktuBHOCTH. OTIBITH Pe3epdopaa mo
73 739 ONPEEIICHUIO COCTaBa PaJAMOAKTUBHOIO HU3ITy4YEHHUS.

CaoiictBa anb(a-, 6era-, raMMa-u3nydeHus. Bnusaue
PaIMOaKTUBHOCTH Ha )KHBBIE OPTAHU3MBI

OTkpeiTHE TIPOTOHA U HelTpoHa. HykioHHAst Mojenb
7.3.3 snpa ['eitzen0Oepra — MiBanenko. 3apsiz sapa. MaccoBoe
qucio spa. M3oromsl
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7.3.4

Anbda-pacnaz. DIEKTPOHHBIN U MO3UTPOHHBINA OeTa-
pacraa. I'amma-usznydyenue. 3aKOH pPaJuOaKTUBHOTO
pacmazia

7.3.5
7.3.6

DHeprusi CBSI3M HYKJIOHOB B siipe. SIepHbIe CHIIBI.
JledexT macchl sapa

S nepubie peakuuu. JleneHue u CUHTES A1€p

7.3.7

Slnepubiii  peaxTtop. TepMosiiepHblii  CHHTE3.
[TpobnemMbl M TEPCIEKTUBBI SIIEPHON SHEPTETHUKH.
DKOJIOTMYECKHUE aCHEKThI IACPHON SHEPTETUKHU

7.3.8

7.3.9

DneMeHTapHble 4acTullpl. OTKpBITHE MO3UTPOHA.
OyHAaMEHTAJIbHBIE B3aUMOAECHCTBUS

TexHudeckue  yCTpOMCTBA:  JO3UMETpP,  Kamepa
BuiibcoHa, sinepHbiii peakTop, aToMHas bomba

7.3.10

8.1

8.2

8.3

[IpakTrueckue padboTel. MccienqoBannue TpeKOB YaCTHIL
(1o roToBBIM (oTOrpadusIM)

OJIEMEHTBI ACTPOD®U3UKHN
Bun 3B&3gHoro Heba. Co3Be3musi, SpKUE 3BE3BI,
IUIAHETEI, UX BUIUMOC JIBIDKCHUE
Conneynas cucrema. IlmaHeTsl 3e€MHOM TpyIIBL.
[InaHeTpl-TUraHTBl U HX CIYTHUKHU, KapJIUKOBbIE
mIaHeTel. Manbie Tena COoTHEYHOM CHCTEMBI
Coname, ¢orocdhepa wu armochepa. ComHedHas
aKTHBHOCTh

8.4

Hctounuk sueprun CoJiHIla U 3BE3]1

8.5

8.6

3BE31bI, WX OCHOBHBIE XapaKTEPUCTHKH: Macca,
CBETUMOCTb, PAJINYC, TEMIIEpaTypa, UX B3aUMOCBS3b.
JunarpaMma «CHeKTpajbHBI KJIacC — CBETUMOCTBY.
3BE3MIBI IIaBHOM ITOCIIENOBATEIBHOCTH. 3aBUCUMOCTh
«mMacca — CBETUMOCTb» JJIs 3BE3]  TIIABHOM
IMOCJIEIOBATCILHOCTH

Buyrtpennee  crpoenne  3BE€3n.  CoOBpEMEHHBIE
MPEACTABICHUSI O TPOUCXOKJACHUH U  DBOJIOIUU
ConHna u 3BE31. DTanbl JKU3HU 3BE3]

8.7

8.8

Mneunsnii Ilyte — nama ["anmaktuka. CnupanbHas
CTpyKTypa ['amakTuku, pacnpeneneHue 3BE31, raa u
nbeun. [Tonoxxenue n newxenue Connua B ["anakTuke.
[Tnockas u chepuueckas noacucreMsl ['anakTuku

Tunsl ranaktuk. Paguoranaktuku u kBazapsl. YEpHbIE
JIBIPHI B SIIpax rajlakTUK

8.9

8.10

Bcenennas. Pacmmpenne Beenennoil. 3akon Xa60ma.
Pas0eranue ranaktuk. Bo3pact u paguyc Beenennoii,
Teopuss bosbmoro B3peiBa. Monens  «ropsiuen
Bcenennoi». PennkToBoe n3nyyeHue

Macmrabnas ctpykrypa Beenennoit. MetaranakTuka.
Hepeménnsie mpo6iieMbl aCTPOHOMHUH
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YYEBHO-METOAUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

1)

2)

3)

@wusuka, 10 kmacc/ Mskumes I'.51., ByxoBues b.b., Corckuit H.H. mox pemaxiueit
[TapdentbeBoit H.A., AO «3narensctBo «IIpocBemenue»
®usmka, 11 kmace/ Mskumes I'.5., byxosnes b.b., Uapyrun B.M. mon pemakiueit
[MapdentreBoit H.A., AO «M3natensctBo «IIpocBemenue»

3amaunuk no ¢usuke 10-11 kmace / PeimkeBuy A.IT. M. : [Ipoda

METOANYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

1)
2)

3)

Co6opuuk 3amau o ¢pusukel0-11 xmaccsl. bazoserit yposens / [laphentrea H. A.
®usuka. Paboune nporpammel. [Ipenmernas nunus yyeOuukoB "Knaccuueckuii kype". 10-
11 xnaccer / Illaranuna A. B.

Terpane nst mabopatopusix padot no ¢usuke, 10, 11 k. / [TapdpentreBa H.A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1)

2)
3)
4)
5)
6)
7)

8)
9)

Ouzuka. Egunas xomnexkumst [{OP. Ilpenmernas kosexnus «®Pusuka» http :// www.
effects.ru

I"azera «@usuka» U3narensckoro goma «llepBoe ceHTs0psi» https :// ens. tpu.ru
3aHumartenbHas pu3nka B Bonpocax u orBerax: cat B. Enpkuna https :// kvant. mccme.ru
Kunacclnas pusuka: caitt yaurens ¢usuku E.A. banaunoi https :// phys. spbu. ru /library
Mup ¢usuku: gemoHcTpauun puznyeckux s3kcrnepuMeHToB https :// physics. nad.ru
dusnka B nmpe3eHTanusx https :// afportal.ru

ITpoekt «Best ¢puzuka» https :// gannalv. narod. ru /fiz ®usuka Bokpyr Hac https :// nano -
edu.ru BupryanbHblii MeTonnueckuii kKaOuHeT yuutens Gu3uKu U actpoHomuu: cat H.H.
TI'omynunOM

®dwusuka — 10 kinacc — Poccuiickas anekrponnas mkona (resh.edu.ru)

bubnmoreka [{OK https :// m. edsoo.ru

10) ®wusuka — 11 kmacc — Poccwuiickas snektponHast mikoia (resh.edu.ru)

11) bubnuoteka [{OK https :// m. edsoo.ru
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