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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 6a30BOro YpoBHS Ha YpOBHE CpeIHEro oOumero odpa3zoBaHus
pa3paboTaHa Ha OCHOBE TIOJIOKCHUH M TpeOOBaHWUN K pe3ynbTaTaM OCBOCHHUS OCHOBHOM
oOpa3zoBaTenbHON mporpammel, mnpenctaBieHHbIx B ®PI'OC COO, a Takxke ¢ yd€roMm
dbenepasibHON pabodeil MporpaMMbl BOCHHMTAHUS M KOHIICTIIIUM TPENOJaBaHUus y4eOHOTO
npeamera «®duszuka» B oOpa3zoBaTenbHBIX — opraHuzanmax —Poccuiickoit  deneparym,
peanu3yonunx OCHOBHbIE 00pa30BaTeNbHbIE TPOrPAMMBI.

Conmepxanne  mporpaMMmbl 1o (U3MKE  HampaBleHO  HAa  (OPMHPOBAHUE
€CTEeCTBCHHOHAYYHOU KapTHHBI Mupa obOydaromntuxcsi 10—11 kimaccoB npu oO0ydeHUn ux Gu3NKe
Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESTEIbHOCTHOrO moaxoxaa. I[Iporpamma mo ¢usuke
cootBeTcTByeT TpeOoBanusiM PI'OC COO k miuaHUPYyeMbIM JUYHOCTHBIM, TPEIMETHBIM U
METaINpeIMETHBIM pe3yibTaTaM OOyuYeHHs, a TaKXXe YUYUTHIBAET HEOOXOJUMOCTh peaH3aliu
MEXIMPEIMETHBIX CBsi3ed (U3MKU C €CTECTBEHHOHAYYHBIMU y4eOHBIMU IpeaMeTaMu. B Hel
OTIPENIeNIIOTCS OCHOBHBIC LIEIM M3Y4YEHHUsl (PU3MKHM HAa YypOBHE CPEIHEro oOIiero oopazoBaHMA,
IUIAHUPYEMbIE Pe3yJbTaThl OCBOCHMSI Kypca (HU3UKU: JIMYHOCTHBIE, MeETalpeIMeTHBIE,
npeaMeTHbIe (Ha 0a30BOM YpOBHE).

[Iporpamma 1o ¢pu3HKe BKIFOYACT:

® [UIaHUpPYEMbIE Pe3yIbTaThl OCBOCHUS Kypca (GU3MKH Ha 0a30BOM ypOBHE, B TOM UHCIIE

NpeMETHBIEC PE3YJIbTAThI IO TO/1aM O0YUYCHHUS;

e cojnepxaHue yueOHoro npeamera «Puznkay 1o rojgam oO0ydeHUs..

®u3uka Kak Hayka o0 HauOoJjee O0IIKX 3aKOHAX MPUPOIbI, BEICTyHas B Ka4eCTBE YUEOHOT0
npeaMeTa B LIKOJIE, BHOCUT CYIECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMU 00 OKpPY)KalolleM MHpeE.
[konpHBIH Kypc (U3MKH — cHCTEMOOOpa3yIomui [UIsl €CTEeCTBEHHOHAYUYHBIX Y4eOHBIX
IPEMETOB, MIOCKOJIBKY (PH3HMUECKUE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SBJICHUN, N3y4aeMbIX
XuMuen, Ouonoruel, pusnyeckoir reorpadueit u acrpoHommueil. Vcmonp3oBaHWe M aKTHBHOE
npuMeHeHHe (U3MYECKUX 3HAHUN ONpejAessieT XapakTep M pPa3BUTHE Pa3sHOOOPA3HBIX
TEXHOJOTHI B cdepe DSHEPreTHKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, IOJTYYEHHsS] HOBBIX
MaTepHalioB C 33JaHHBIMU CBOMCTBaMU U Jpyrux. M3yueHue (U3MKU BHOCUT OCHOBHOM BKIJIA[ B
dbopMUpOBaHUE €CTECTBEHHOHAYYHOU KapTHHBI MHpa 00y4aroumxcs, B OpMUPOBAHUE YMEHUMN
MPUMEHSTH HAyYHBIH METO/I TO3HAHUS TPY BHITIOJTHECHHH UMHU YUEOHBIX HCCIICTOBAHUM.

B ocHOBY Kypca ¢hu3uKku A YpOBHS CpeIHEero o01Iero oOpa3oBaHus MOJOXKEH PsJl UIICH,
KOTOpPbIE MOKHO PacCMaTpUBaTh KaK MPUHIIMIIBI €r0 IIOCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEH KypC SBIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX PaslesioB (PU3UKH, BKIIOYAET KAaK BOMPOCHI KIACCHYECKOM, Tak U
COBPEMEHHOM (PU3HKH.

Hoesn eenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuan Kypca pU3UKH 00beTUHEH BOKPYT
busndeckux Teopuid. Bemymmum B Kypce sBisieTcss (OpPMUPOBAHHE TIPEACTABICHHA O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U IOJIE.

Hoesn eymanumapuzayuu. EE peanuszanus mpennosiaraeT UCHOIb30BaHUE TYMaHUTaApHOTO
noTeHIManza GU3NIECKON HAyKH, OCMBICIICHUE CBS3U Pa3BUTHUS (PU3HMKH C pa3BUTHEM OOILECTBA,
a TaKke ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U KOJIOTUYECKUMU MPoOIeMaMHu.

Hoes npuknaonou nanpasiennocmu. Kypc pusuku npeamnosnaraet 3HakOMCTBO C ITUPOKHM
KPYTrOM TEXHHUUYECKHX M TEXHOJOTUYECKUX MPHUIIOKEHNH N3yUYEHHBIX TEOPHIl U 3aKOHOB.

Hoesa skonocuzayuu peanusyeTcsl IMOCPEICTBOM BBEJIEHUS D3JIEMEHTOB COJEp)KaHUs,
MOCBSIIEHHBIX KOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBA3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYKAeHUS Mpo0IeM paloOHAIBHOTO MPUPOIOTIONb30BAHUS U
9KOJIOTHYECKOM 0€30MacHOCTH.

CrepKHEBBIMU 3JIEMEHTaMHU Kypca (U3MKHM HA yYpOBHE CpeIHEro oO0Iero oOpa3oBaHUs
ABJISIIOTCSL  (pu3nueckue Teopur ((hOpMHPOBAHHME TPEICTABICHUM O CTPYKType IMOCTPOCHUS
¢usuueckoil Teopuu, ponu (yHIAMEHTAJIbHBIX 3aKOHOB M MPUHIMIIOB B COBPEMEHHBIX



OpPEJCTAaBICHUAX O TMPHUPOJE, TpaHHLIAX TMPUMEHUMOCTH  TEOPHH, JUIS  ONHUCAHHUSA
€CTEeCTBEHHOHAYUYHBIX SIBJICHUM U MIPOLIECCOB).
CucTeMHO-IEATETbHOCTHBIN MOJXO0 B Kypce (PU3UKH peaTn3yeTcst Mpexkie BCero, 3a CUéT
OpraHMu3aIyi YKCIEPUMEHTATbHON NesATeNbHOCTH oOyuatomuxcs. [ias 6a3oBoro ypoBHs Kypca
(U3UKKM — 3TO HUCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB U
1a00paTOPHBIX paboT, KOTOphIE B MporpamMme 1o (u3nke OOBETWHEHBI B OOIIMN CITHCOK
YUEHHUYECKUX NPAaKTUUYEeCKUX paldoT. BrlaeneHue B ykazaHHOM ImepeuHe JabopaTOpHBIX padoT,
NPOBOAMMBIX JJII KOHTPOJSL U OLEHKH, OCYIIECTBISETCS ydYacTHHUKaMU 00pa3oBaTEIbHOIO
npoliecca UCXOs U3 0COOEHHOCTEH TUIaHUPOBaHMS U OCHaleHUs kKabuHera ¢usuku. Ilpu sTom
oOecreyrBaeTcs OBJaJieHHE OOYy4YalOIUMUCS YMEHHUSIMHU IPOBOAUTH KOCBEHHBIE H3MEPEHUS,
UCCIICIOBAaHHUSI 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB IO IPOBEpKE
MPEIOKEHHBIX TUIIOTES.
Bonbioe BHUMaHuE yIENseTCsl pEIIeHUI0 pacuEéTHBIX U KayeCTBEHHBIX 3a1ad. [Ipu sTom
JUTSL pacUETHBIX 3a]1a4 IPUOPUTETOM SIBJISIOTCS 3a/1a4U C SIBHO 3aJaHHON (PU3MUECKON MOJEINbIo,
NO3BOJISIIOIIME TPUMEHATh HM3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena
Kypca, TaKk U UHTErpupys 3HaAHUS U3 Pa3HbIX pa3aenoB. s KaueCTBEHHBIX 3a7a4 MPUOPUTETOM
SBIIIOTCSL 3aJlaHUsl Ha OOBSCHEHHWE TMPOTEKaHUs (U3UYECKUX SBICHHM M IPOIECCOB B
OKPY’KaloIIeH XU3HH, TpeOyromue BbIOOpa (PU3NUECKOW MOJAENW I CUTYalMH IMPaKTHKO-
OPUEHTHUPOBAHHOT'O XapaKTepa.
B coorBerctBun ¢ TpebdoBaHusmu DPI'OC COO k MarepuaabHO-TEXHUYECKOMY
o0ecrieyeHHI0 y4eOHOro mporecca 0a30BBI YpOBEHb Kypca (M3MKM Ha YpPOBHE CPEIHETrO
obmiero oOpa3oBaHUs JTOJDKEH M3Y4aThCS B YCIOBHUSAX IMPEIMETHOrO KaOWMHEeTa (U3MKUA WU B
YCIOBHUAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHOHAYYHOrO IuKiIa. B xabunere
(bU3UKH JOKHO OBITH HE0OX0AMMOE JTabopaTopHOE 000PYI0BAaHNE /TSI BBIMTOJHEHUS YKa3aHHBIX
B TMporpamMme 1o (HU3UKE YUYEHHUYECKUX TNPAKTUUYECKUX PAabOT M JIEMOHCTPALMOHHOE
obopyioBaHuUE.
JlemoHcTpanoHHOEe  000pyaoBaHue (OPMHPYETCS B COOTBETCTBUU C TMPUHIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M 00ECHEeUMBACT MOCTAHOBKY NMEPEYHCICHHBIX B MPOrpaMMe Mo
¢u3nKe KIIOYEBBIX JIEMOHCTpAIMil A HUCCIENOBAHMS HM3y4YaeMBIX SIBJICHHM M TPOIIECCOB,
IMITUPHYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHECHHIA.
JlabopatopHoe 00opyAOBaHUE ISl YUEHHYECKUX MPAKTUYECKUX PAadOT dopMupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M oOecreumBaeTcs B pacuéTe OJHOTO KOMIUIEKTa Ha JIBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1a0OpaTOPHOrO OOOPYIOBaHUS JOJKHBI OBITH
MOCTPOCHBI Ha KOMITJICKCHOM HCIIOJIb30BaHUH AHAJOTOBBIX M IU(PPOBBIX MPUOOPOB, a TaKKe
KOMIBIOTEPHBIX U3MEPUTEIHHBIX CUCTEM B BUE LU(PPOBBIX TabopaTOpHil.
OCHOBHBIMU TIETISIMU H3YYCHUS (PU3UKU B 00IIEM 00pa30BAHUY SBIISIOTCS:
e (opMupoBaHHE HHTEpeca W CTPEMJICHHUS, OOYYAalOIIMXCA K HAYYHOMY H3YYCHHUIO
HPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYyalbHBIX U TBOPUECKUX CIOCOOHOCTEH;

e Dpa3BUTHE TMPEJICTABIEHU O HAyyHOM METOJEe TO3HaHUS U (HOpPMUpPOBAHHE
HCCJIEIOBATENIbCKOIO OTHOIICHUS K OKPY KAIOLIUM SIBJICHUSIM;

e (QopmMupoBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3ysibTaTa U3yuyeHUs OCHOB CTPOCHHUS
MaTepuH U GyHIAMEHTAIBHBIX 3aKOHOB (DH3HUKH;

e (opMupoBaHHE YMEHUI OOBACHATH SIBICHUS C UCIIOIb30BAHUEM (PU3MUECKUX 3HAHUH U
HAYYHBIX JI0KA3aTEIbCTB;

e (QopmupoBaHuE NPEICTABICHUN O poiu (PU3UKU IS PA3BUTUSA IPYTHX €CTECTBEHHBIX
HayK, TEXHUKH M TEXHOJIOTHI.

JlocTrxkeHne 3TUX Ieneld oOecreyrBaeTCsl PelIeHUEeM CIEOYIOIUX 3aJad B Ipolecce
U3ydeHMs Kypca (PM3MKH Ha YPOBHE CpPETHETO 00mmIero oopa3oBaHus:



e TPHOOpPETCHUE CHUCTEMBbl 3HAHUK 00 00mUX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJIEKYIIIPHYIO (PU3UKY, JIEKTPOIUHAMUKY, KBAHTOBYIO
(U3HUKY ¥ 3JIEMEHTHI aCTPO(DU3UKH;

e (QopmupoBaHHE YMEHHUI MPUMEHATh TEOPETUUYECKHE 3HAHUA M1 OOBSICHEHMS
Gu3MYECKUX SBJICHHA B TPUPOJAE W I TPUHATHS TPAKTHYSCKUX PEIICHUH B
MOBCEIHEBHOM JKU3HH;

® OCBOCHHE CIOCOOOB pEIICHUS Pa3NUYHBIX 3aJad C SBHO 3aJaHHOW (hU3MUYECKOI
MOJIENIbIO, 3aJad, MOJPa3yMEBAIOIINX CaMOCTOSTEIBHOE CO3JaHue (pU3HmUecKon
MOJIETIH, aJICKBaTHOM YCIOBUSM 3a]1a4H;

e mnoHuUMaHUEe (U3UYECKUX OCHOB W TMPHUHIIMIIOB IEHCTBUS TEXHUUYECKUX YCTPOMCTB H
TEXHOJIOTUIECKUX MPOIECCOB, UX BIUSHU HAa OKPYKAIOIIYIO CPEAY;

® OBJIQZICHWE METOJIAMH CaMOCTOSTEIBHOTO TUIAHUPOBAHHSA M MPOBEACHUS (PH3HMUECKUX
DKCIIEPHMEHTOB, aHalW3a W  UHTEpHpeTanuu  HHQOpMAIWH,  OMpeeIICHUs
JIOCTOBEPHOCTH MOJTYYEHHOTO Pe3yJIbTaTa;

® CO3/aHUE YCJIOBHUH JJISI pa3BUTUSI YMEHUM MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKOM
JEeSITETTLHOCTH.

Ha wusydyenue ¢usuku (6a30BbII ypOBEHb) Ha ypPOBHE CpeaHEro oOmiero oOpa3oBaHUS
orBoautcs 136 yvacos: B 10 knacce — 68 yacoB (2 yaca B Henento), B 11 kiacce — 68 yacoB (2
yaca B HEJIENI0).

[Ipennaraemslii B mporpamme 1o Gpu3MKe MepeueHb Ja0OpaTOPHBIX U MPAKTUYECKUX padoOT
ABIISIETCS. PEKOMEH/JIOBAaHHBIM, YUHTEIb JeJaeT BBHIOOpP MpOBeAeHHsS J1a00paTOpHBIX padboT u
OTIBITOB C y4E€TOM MHIUBUIAYATBHBIX OCOOCHHOCTEH 00yJarOIINXCSI.



COJIEPKAHUE OBYYEHMUSI
10 KJIACC (684, 2 yaca B He/1eJ110)

Paznen 1. ®usuka u MeToAbI HAYYHOr0 Mo3HaHus (14)
®usuka — Hayka o npupozae. HayuHble MeTOAbl MO3HAHUS OKpyXawmiero mupa. Ponb
OKCIIEPUMEHTA U TEOPHH B MIPOLIECCE TIO3HAHUS MIPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3MYECKUX SBICHUN U mporeccoB. Haydnsie runore3sl. Ouszndeckue
3aKOHBI ¥ TeOpuH. | paHHIIBI IPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUSI.
Pons m mecto ¢u3uku B (GopMHUpPOBAHWUM COBPEMEHHOW HAay4YHOW KapTHHBI MHUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.
Jlemoncmpayuu
Amnaiiorosbsle 1 HU(PPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATYHUKH.

Paznen 2. Mexanuka (264)

Tema 1. Kunemamuxa (10u)

Mexannueckoe ABM)KEeHHE. (OTHOCHUTENBHOCTh MEXaHMUYECKOro JABMkeHMs. Cucrema
otcuéra. Tpaekropus.

[lepemenienue, cKopocTh (CpedHssi CKOPOCTb, MI'HOBEHHAasi CKOPOCTb) U YCKOpPEHHE
MaTepualbHOW TOYKH, UX MPOEKIMH HAa OCU CHCTEMbI KoopAuHAT. CloKeHHe NepeMEIeHU 1
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJUHEHHOE IBIKEHUE. ['padKu 3aBUCHMOCTH
KOOpAMHAT, CKOPOCTH, YCKOPEHUs, IIyTH U MIEPEMEIICHNUS MaTEPUAIIbHON TOUKH OT BPEMEHHU.

CBoOoaHOe majieHne. Y CKOpeHrue CBOOOTHOTO TaJCHUSI.

KpuBonuneiinoe nBuxeHHe. JIBH)KEHHME MATEpHAJIbHOM TOYKM IO OKPYXHOCTH C
MIOCTOSIHHOW I10 MOAYJIO CKOPOCTBIO. YTIJIOBas CKOPOCTh, JMHEHHas CKOpocThb. Ilepuon m
yacToTa oOpaieHus. LleHTpocTpeMUTeTbHOE YCKOPEHHE.

TexHuyeckue ycTpoilcTBa U MPAKTUYECKOE TMPUMEHEHHUE: CIUJOMETp, JABM)KEHUE
CHaps/0B, LICMTHbIE U PEMEHHBIE MEpeIayu.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, MIUTFOCTPALIMS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[Ipeo6pa3oBanue IBUKEHHUM ¢ UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmonenune aBm>xeHus Tena, OpOIIEHHOTr0 MO YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.

H3mepenne yckopeHus CBOOOIHOTO MaACHHUS.

Hampasnenne ckopoCTH Npu IBUKEHUU IO OKPYKHOCTH.

Konumponsnas paboma Nel «Kunemamuxay

Jlabopamopuwie padbomoi:

1. Wsyuenwue nuxeHus Tena, OpOIEHHOrO FOPU30HTAIBLHO.

Jlabopamopnwvie onvimol:

1. Msydenne HepaBHOMEPHOTO ABMIKEHHMS C LENLIO ONPEIEICHUS MTHOBEHHOM CKOPOCTH.
HccnenoBanne  COOTHOIIEHUS  MEXKIY  IMyTAMH, TPOMJACHHBIMH  TEJIOM  3a
nocle0BaTeIbHbIE PABHBIE TPOMEKYTKH BPEMEHH MPH PAaBHOYCKOPEHHOM JBUKCHHUH
C Ha4aJIbHOW CKOPOCTHIO, PABHOW HYJIIO.

2. W3ydeHue NBMKEHUS IIAPHKA B BA3KOM HKUIKOCTH.

Tema 2. /lunamuxa (10u)
[IpuHnun otHocutensHocTH ['anmes. [lepssiii 3akoH Herorona. MHEpuanbable CHCTEMBI
OTCU€Ta.



Macca tena. Cuna. IlpuHuun cynepnosunuu cui. Bropoit 3akon Herorona st
MaTtepraibHOM Touku. TpeTuit 3akoH HploTOHA N1 MaTepraibHbBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenue. Buabl Tpenust (mokosi, ckoybxeHus, kaduenus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbKEHHUs U cuia TpeHus nokos. Koapdunuent tpenus. Cuna conpoTUBIEHUS
MIpU IBM>KCHUH TeJla B dKUJKOCTH WM rase.

[ToctynaTenbHoe U BpaliaTeabHOE ABMKEHHE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpamieHus. [lnedo cumbl. YciaoBus paBHOBECHS
TBEPJOTO TENA.

TexHudeckue yCTpONCTBA W NPAKTUYECKOE NPUMEHEHHUE: MOAMIUIHUKY, JIBUXCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBrienne nHepUHH.

CpaBHeHHME Macc B3aMMOICUCTBYIOIINX TEJ.

Btopoii 3akon HerotoHa.

H3smepenue cu.

CroxxeHue Cuil.

3aBUCHMOCTh CHIIBI YIIPYTOCTH OT JAeopMaIium.

HeBecomocTs. Bec Tena npu yCKOPEHHOM MOIbEME U TTAJICHUH.

CpaBHeHHE CHII TPEHUS TTOKOSI, KAUYEHUSI U CKOJIbKECHUSI.

VYcnoBust paBHOBecus TBEPAOTO Tena. Busbl paBHOBECHS.

Konumponvnaa paboma Ne2 «/[unamuxay

Jlabopamopnwvie pabomot:

2. HccnenoBanue 3aBUCHMOCTH CHIl YIIPYTOCTH, BOSHUKAIOLMIUX B IIPYKUHE U PE3MHOBOM
oOpa3iie, OT uX AchopMaIim.

3. H3yueHune ABUKXEHUSA OpPyCKa MO HAKIIOHHOM IJIOCKOCTH.

Jlabopamopnuiii onvim:

3. HccrnenoBanue yCIOBUH PaBHOBECHUS TBEPIOTO TEJA, UMEIOIIETO OCh BPAIIEHHS.

Tema 3. 3akonwl coxpanenus ¢ mexanuxe (6u)

Nmnynbe mMaTepuanbHON TOUKH (Tea), CUCTEMbl MaTepHaNbHBIX ToueK. MIMIynbc cuibl U
M3MEHEHUE UMITyJIbCa Tejla. 3aKOH COXPAaHEHUs UMITyJbca. PeakTUBHOE ABM)KEHUE.

PaGora cunbl. MOIHOCTE CUIIBI.

Kunernueckasi sHeprus maTepuanbHONW TOYKU. TeopemMa 00 W3MEHEHMHU KHWHETHYECKOU
SHEPIHH.

[TorenuunanbHas sHeprud. [loTeHnnanpHas SHEPTUs yupyro AeopMUPOBAHHOM MPY>KUHBL.
[loTenunanpHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnmanbHble U HeMOTeHLUaNbHble CWIbl. CBA3b pabOThl HEMOTEHIHAIbHBIX CHII C
M3MEHEHHUEM MEXaHUYECKOW SHEPTruu CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBAa M INPAKTHYECKOE NMPUMEHEHME: BOJOMET, KOINEP, NMPYKUHHBIN
MUCTOJIET, TBUKCHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEeHHsI UMITYJIbCA.

PeaktuBHOE NBHXKEHUE.

[Tepexon moTeHIMATBHON YHEPTHH B KHHETUYECKYIO M 0OpaTHO.

Konmponvnaa pavoma Ne3 «3aKkoHbl COXpaAHEHUA 8 MEXAHUKE)

Jlabopamopmnwvie pabomoi:

4. Wccnenosanue cBs3H pabOTHI CHJIBI ¢ U3MEHEHHMEM MEXaHMYECKOM SHEPIUM Tejla Ha
IpUMepe PaCTSKEHHS] PE3UHOBOTO KTy Ta.



Jlabopamopnuiii onvim:

4. Wzyyenne aOCOMIOTHO HEYNMPYroro yaapa ¢ IOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX
MasITHUKOB.

Pa3nea 3. MosekynspHas (pu3uKka 1 TepMOAUHAMHUKA (234)

Tema 1. Ocnoswvt monexynapuo-kunemuyeckou meopuu (11u)

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETHUECKON TEOPUH M MX OMBITHOE 0OOCHOBAHHE.
bpoynoBckoe nBmxkenwe. Juddys3us. Xapaktep ABWKCHHS W B3aUMOJCUCTBHS YaCTHIL
BelecTBa. MoJAenu CTpOCHHUS Ta30B, XUAKOCTEH W TBEPABIX Ted M OOBSICHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KomaudecTBo BemecTsa.
[locTostHHas ABorapo.

TennoBoe paBHOBecue. Temmepartypa u e€ usmepenue. Illkana remneparyp Llenscust.

Mogenbp uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJSPHO-KMHETUYECKON TEopuu
uaeanpHOro rasa. AOcoJIOTHas TemIepaTypa Kak Mepa CpeaHed KUHETHYeCKON SHepruu
TEIJIOBOrO JBMKeHMs 4actul raza. lllkama temnepatyp KensBuna. ['a30Bble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanprona. M3omporiecchl B UACaIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpeacTaBieHNe H3OMPOIIECCOB: N30TEPMA,
n30xopa, n3obapa.

TexHu4yeckue yCTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BemiecTBa, ¢ororpaduu  MOJIEKYI
OPTraHUYECKUX COCTUHEHUMN.

OnpeIThl 10 AU PY3UH KUAKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHUS.

Mogens onbita LlTepHa.

OnbIThI, JOKA3bIBAIOLINE CYIIECTBOBAHNE MEXMOJIEKYJIIPHOIO B3aUMOJEHCTBHSL.

Mogenb, WTIOCTpUpYIOLLas MPUPOY AABJICHUS ra3a Ha CTEHKU COCY/Ia.

OnbIThI, WJUTIOCTPUPYIOLIUE YPaBHEHUE COCTOSHUS UEAIbHOTO Ia3a, N30IPOLECCHI.

Konmpononaa paooma Ned «Ocnoévi MKT. Ypasnenue Menoeneesa-Knaneiipona.
TI'azoevie 3axonbl)

Jlabopamopuwie padbomoi:

5. DkcnepuMeHTaNbHAs PoBepKa 3akoHa Iei-Jlroccaka.
Jlabopamopnwvie onvimol:
5.0npeneneHre Macchl BO3JyXa B KJIACCHOW KOMHATE HAa OCHOBE HM3MepeHHi 00BEMa
KOMHATBI, IAaBJICHUS U TEMIIEPATypbl BO3yXa B HEU.

6. HccnemosaHue 3aBUCMMOCTH MEXK/Y TAPAMETPAMHU COCTOSIHUS Pa3pEKEHHOTO rasa.

Tema 2. Ocnoevt mepmoounamuxu (10u)

TepmonuHamuueckasi cucteMa. BHYTpeHHsISt 3HEprusi TEPMOJMHAMHUYECKOW CHUCTEMBI U
crocoOb! e€ n3MeHeHus. KonnyecTBo TemnoTel U padoTta. BHyTpeHHsIsI S3HEpIrUsi OJHOATOMHOIO
ueanbHOro ra3a. Buasl ternnonepenayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3TyYeHHE. Y IeTbHas
TEIIOEMKOCTH BellecTBa. KoMyecTBO TEIUIOTHI PH TEIUIoNepeiaye.

[Tonsitue o0 anmmabatHoM mporecce. [lepBeiii 3akoH TepMmoauHamukH. [IpuMmeHneHue
NEPBOIo 3aKOHA TEPMOAMHAMMKY K H3onpoieccaM. I papuyeckas nHTepnperanus padoThl rasa.

Bropoii 3akoH TepmonuHaMuki. HeoOpaTUMOCTh IPOIIECCOB B MMPUPO/IL.

Tennobie MarmuHbl. [IpuHIHnG neiicTBUs TemioBbIX MaiuH. [Ipeobpa3zoBanus sHEpTUu B
TeIyIOBRIX MammmuHaxX. KoaddumnueHT nmonesnoro nerictBus TermioBo MamuHbl. [{ukn KapHo u
ero Ko3((UIMEHT MOJIE3HOT0 IEHCTBHA. DKOJIOTHYECKHE POOIeMbI TEIIOOHEPTeTHKH.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: JBUIaTelb BHYTPEHHETO
Cropanusi, OBITOBOM XOJOIUIHHHUK, KOHTUITUOHED.

Jlemoncmpayuu



N3MmeHeHne BHYTpPEHHEW SHEpPTUM Teja TPHU COBEPIICHWU pPabOThI: BBUIIET MPOOKU U3
OyTBUIKM TOJ JEMCTBHEM CXATOro BO31yXa, HarpeBaHue »¢upa B JaTyHHOU TpyOke MyTEM
TpeHus (BUACOIEMOHCTPALINS).

H3MeHeHne BHYTpeHHEH sHepruu (TeMiepaTypsl) Tea npu Terionepeaaye.

OmnbIT 0 aguabaTHOMY pacUIMPEHHIO BO3yXa (OMBIT C BO3IYIIHBIM OTHHBOM).

Monenu napoBoi TypOUHBI, IBUTATENsl BHYyTPEHHETO CTOPaHUsl, P€aKTUBHOIO JBUTATEIS.

Konumponsnaa paboma Ne5 «Monexkynapuasa gpuzuxa. Ocnoevt mepmoouHamuku)

Jlabopamopmnwvie pabomoi:

6.3Mepenue ynenbHol TemI0EMKOCTH BEILIECTBA.

Tema 3. Acpezammnsie cocmosanusn eeuwgecmea. Dazoswvie nepexoowvt (24)

[TapooOpa3zoBanne u kouaeHcanus. Mcmapenne u  kumeHue. AOconmoTHas U
OTHOCHUTEJIbHAs BIaKHOCTh BO31yXa. HachlleHHbIi nmap. Y aenbHas TerioTa napooopa3oBaHusl.
3aBUCHUMOCTD TEMIIEPATYpPhl KUTICHUS OT JABJICHHUS.

Teépnoe Teno. Kpuctammuyeckue u amopdHbIe Teaa. AHM30TPOIHUS CBOMCTB KPUCTAILIIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTepuanbl. [lnaBneHue u Kpucraumzauus. Y AelbHas
TeruioTa miasiaeHus. Cyonumanus.

YpaBHEeHHE TEIUIOBOTO OanaHca.

TexHuyeckue ycTpoWcTBa M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U IICHUXPOMETD,
KAJIOPUMETP, TEXHOJOTUU TIOJYYEHHS] COBPEMEHHBIX MATE€puajoB, B TOM  YHCIE
HAaHOMAaTEpPHAaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaChIIIEHHBIX MapoB.

Kunenue npu noHW>KEHHOM JaBICHUU.

CrniocoObl U3MepeHus BIaKHOCTH.

HaGnronenne HarpeBaHus U IUIABJICHHS KPUCTAUTHYECKOTO BEIIECTRA.

JleMOHCTpanus KpUCTaJIOB.

Jlabopamopuwie pabomoi:

7. W3MepeHHe OTHOCUTEIBHOM BIaKHOCTH BO3IyXa.

Paznen 4. Daexkrpoaunamuka (184)

Tema 1. dnexmpocmamuxa (8u)

OnekTpu3zanusi Tell. OJEKTpUYecKud 3apsna. JIBa Bua 3JIEKTPUUECKUX 3apsJIOB.
[IpoBOIHUKY, TUAIEKTPUKH U MMOTYNPOBOAHUKN. 3AKOH COXPAHEHUS AIEKTPUUECKOTro 3apsja.

Bzaumoneiicteue 3apspoB.  3akoH  Kynona. ToweuHblil  2nekTpuueckuid  3aps.
Onektpuyeckoe mnone. Hanpsoxk€HHocTh anexktpuueckoro moss. [IpuHIun cynepno3unuu
ANIEKTPUYECKUX MOJeH. JINHNK HANPS)KEHHOCTHU IEKTPUYECKOTO MOJIS.

PaGora cunm snekrpoctatmdeckoro mois. [loreHnman. Pa3HOCTP  MOTEHIMAIIOB.
[IpoBOAHMKY M AMAIIEKTPUKHU B AJIEKTPOCTATUYECKOM MoJie. [JurnexTpruieckas MpOHUIIAEMOCTb.

OnekTpoéMKkocTh. KonaeHcaTtop. DJIEKTPOEMKOCTh IJIOCKOTO KOHJAEHCAaTOpa. DHEPTUs
3apsKEHHOT0 KOHJIEHCATopa.

TexHU4ecKkue yCTpOICTBA M INPAKTHUECKOE MPUMEHEHHE: AJIEKTPOCKOM, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alUTa, 3a3eMJICHHE SJEKTPONPHOOPOB, KOHACHCATOP, KOMUPOBAIHHBIN
arnrmapar, CTpyMHbIA PUHTEP.

Llemoncmpayuu

Y CTpolcTBO M IPUHIMUIT IEUCTBUA SJIEKTPOMETpA.

B3anmozeincTBre HadIeKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TT0JIE 3aPSKEHHBIX TEI.

[IpoBOAHMKY B 37EKTPOCTATHUECKOM IOJIE.

DJIEKTpOCTaTUUYECKas 3alUTa.

JUANeKTPUKHU B 3JIEKTPOCTATHUECKOM TIOJIE.



3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOHIaJAW  IUIACTHUH,
PACCTOSIHUSA MEXAY HUMH U JUDJIEKTPUUYECKON TPOHUI[AEMOCTH.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATopa.

Jlabopamopnwvie onvimol:

7. W3MmepeHue 3I€KTPOEMKOCTH KOHIEHCATOPA.

Tema 2. [locmosannutit Inekmpuyeckuit mok. Toku e paznuunvix cpeoax (10u)

DIIEKTPUYECKHUI TOK. Y CIOBUSL CYLIECTBOBAHHUS AJIEKTPUUECKOr0 TOKA. MICTOUHMKH TOKa.
Cuia Toka. [TocTOSHHBIN TOK.

Hanpsixenue. 3akon Oma a1 yyacTka LEu.

DneKTpuueckoe COINPOTHUBIICHUE. VY nenbHoe COINPOTHBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapasuiesibHOE, CMEIIAHHOE COEUHEHNE TPOBOJHUKOB.

Pa6ota anextpuueckoro Toka. 3akoH Jxoyns—JIenia. MOmHOCTh 3IEKTPUUECKOTO TOKa.

DNEKTPOABMAKYILIAas CUJIa U BHYTPEHHEE COMTPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Jist
MOJIHOM (3aMKHYTOM) asekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNIEKTPOHHAs TPOBOAUMOCTb TBEPIBIX METAJUIOB. 3aBUCUMOCTb CONIPOTUBIICHUS METAJIJIOB
oT Temmneparypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTpUYECKH TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBoauuku. CoOcTBeHHass MW TpPHUMECHas MPOBOJAMMOCTD TOJYIPOBOTHUKOB.
CgoiicTBa p—n-niepexoaa. [lonynpoBogHUKOBBIE TPHOOPHI.

DONeKTpUYecKUid TOK B pacTBOpax M pacijiaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
Jucconanus. IeKTPOoIIn3.

DnexkTpuueckuil ToK B razax. CaMOCTOSITEIbHBIA U HECAMOCTOATEIbHBIN pa3psa. MonHus.
I1na3ma.

TexHu4ecKkne YCTPOMCTBA M MPAKTUYECKOE TPUMEHEHHE: aMIEepPMETpP, BOJIBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHbIe MPHUOOPHI, 3JIEKTPOOCBETUTEIHHBIC
npuOOpPHI, TEPMOMETP CONMPOTUBJICHHS, BAKYYMHBIA IHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYITPOBOJITHUKOBBIN MO/, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HAPSKEHUS.

3aBUCUMOCTh COMPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, TUIOMIATH
MONIEPEYHOI0 CEYEHUsI U MaTepHuana.

CwmenranHoe coeIMHEHUE TTPOBOTHUKOB.

[Ipsamoe u3MepeHHe >IEKTPOABIKYIIEH cuiibl. KOpoTkoe 3aMblKaHHWE TajdbBAHUYECKOTO
3JIEeMEHTAa U OLIEHKAa BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCHUMOCTb CONPOTUBIICHUS METAJJIIOB OT TEMITEPATYpPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

NckpoBoii pa3psan v MpoOBOJAUMOCTb BO3/1yXa.

OaHOCTOPOHHSISI TPOBOJAUMOCTD AUO/IA.

Konumponvnas paboma Neb «Inekmpocmamuxa. Ilocmoanunslit anexkmpuydeckuii mox

Jlabopamopuwie pabomoi:

8. W3ydeHue CMEIIAHHOTO COEMHEHUS PE3UCTOPOB.

9. Usmepenne oIEKTPOABWKYIIEH CHJIBI MCTOYHMKA TOKA M €r0  BHYTPEHHETO
COIPOTHBIICHUS.

Jlabopamopnwvie onvimol:

8. Habmogenne >IeKTpom3a.

MexknpeaMeTHbie CBS3H

Nzyuyenne xypca ¢usuku 06azoBoro ypoBHs B 10 Kiacce OCYHIECTBISCTCS C y4ETOM
COJIep)KaTeIbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMu MaTeMaTHKH, OWOJIOTUH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.



Mesicnpeomemmuvie nouwsamus, CBS3aHHBIE C M3YYCHHEM METOJOB HAYyYHOTO IO3HAHUS:
ABJICHUE, Hay4yHbIH (pakT, rumores3a, (Qu3myeckas BeJIMYMHA, 3aKOH, TEOpHs, HaOIOJaeHUE,
IKCIIEPUMEHT, MOICTTMPOBAHUE, MO/IEIb, U3MEPEHHE.

Mamemamuxa: pemieHUE CHUCTEMbl ypaBHEHWH, JMHEWHas QyHKIUA, mapabdora,
runepOoa, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (PYHKIIMH: CUHYC, KOCHHYC, TAaHT€HC,
KOTaHT€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHl M HMX MPOEKIMH Ha OCHU
KOOPJIMHAT, CII0)KEHUE BEKTOPOB.

buonoeus: mexannueckoe NBWKCHHE B KUBOHW mpupoje, muddysus, ocMoc, TermiooOMeH
KHUBBIX OPTaHU3MOB (BHJIbI TEIUIONEPEIauyt, TEIJIOBOE PABHOBECHUE), HIEKTPUUECKUE SBICHHS B
’KUBOU TIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJIb BEIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBAa TBEPABIX TeJ, XKUAKOCTEW W Ta30B, 3JIEKTPUUYECKUE
CBOWCTBA METAJJIOB, AJIEKTPOJIUTHYECKAS AUCCOLMAIINS, TalIbBAHHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHue IBMKEHUM C UCTIOIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEeXHHMKE, MOJIIMITHUKY, HCIIOJIb30BAHME 3aKOHA COXPAaHEHHUs HMITyJbca B TEXHUKE (pakeTa,
BOJOMET U JIpyrue), IBUTATENIb BHYTPEHHErO CropaHus, mapoBass TypOuHA, OBITOBOU
XOJIOMIBHUK, KOHJUIIMOHEP, TEXHOJIOIMH MOJyUYEeHUsI COBPEMEHHBIX MAaTepHalIOB, B TOM YHUCIIE
HAaHOMATEepPHAJIOB, W  HAHOTEXHOJIOTMH,  DJEKTPOCTATHUYECKas  3alluTa,  3a3eMJICHHE
JNEKTPONpPUOOPOB, KCEPOKC, CTPYWHBIM MPUHTEP, dJIEKTpOHArpeBaTelbHbIE IPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE MTPHUOOPHI, TaTIbBAHUKA.

11 KJIACC (684, 2 yaca B He/1eJ110)

Paznen 4. Daexkrpoaunamuka (114)

Tema 3. Maznumnoe none. Inekmpomacnumuasn unoykuyus (11u)

ITocrosiHHblE MarHWTHL. B3auMozelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHoOe IOJe€.
Bekrop marauTHONM MHAYKIMH. [[pUHIMD Cynepno3uMu MarHuTHBIX 1osei. JINHMM MarHUTHOM
uHAyKIMK. KapThHa TMHUI MarHUTHON MHAYKLWHN MOJIS IOCTOSIHHBIX MarHUTOB.

MarautHoe 1noJjie MpOBOAHMKA ¢ TOKOM. KapThHa JuMHMII MHAYKIWHW MarHUTHOTO IIOJIS
JUIMHHOTO NPSIMOIO MPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOAHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre MpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYJIb U HAalIPABJICHUE.

Cuna Jlopenna, e€ MOIyJb W HampaBieHHe. JIBMKEHHE 3apsHKEHHOM 4YacTUIBI B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl JlopeHna.

SIBneHue DIIEKTPOMAarHUTHOM WHAYKIMHU. [IOTOK BEKTOpa MAarHUTHOM HMHIYKIIHH.
OneKTpoABMKYyLIas CUJIa MHAYKLIUU. 3aKOH 3JIEKTPOMAarHUTHON uHAyKunu Papanes.

BuxpeBoe anexkTpuueckoe rmosie. DIEKTPOABMKYIIAas CUJAa MHAYKUMU B IPOBOJHHUKE,
JBUKYILIEMCS MIOCTYNATEIbHO B OTHOPOAHOM MarHUTHOM II0JIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTS. SIBICHNE CAMOMHAYKLINHU. DJIEKTPOABIIKYIAs CUIa CAMOUHAYKIIHH.

DHeprus MarHUTHOTO MOJISl KaTYIIKH C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHuyeckue yCTpoilcTBa U MPAKTUYECKOE TMPUMEHEHHUE: IIOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUTBI, IEKTPOABUIaTENb, YCKOPUTEIIN MIEMEHTAPHbBIX YaCTHLI, UHAYKIIMOHHAS TE€Ub.

Jlemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHUE 3JIEKTPOHHOI'O ITyYKa MarHUTHBIM T1OJIEM.

JIuHUM MHIYKIMY MarHUTHOTO MOJIS.

B3anmonelictBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.



[evictBue cuibl JIopeHIa Ha MOHBI 3JIEKTPOJIUTA.

SIBrieHME NEKTPOMArHUTHOW UHAYKIUH.

IIpaBuiio Jlenna.

3aBUCUMOCTb MIEKTPOABIIKYILEH CHIIBI MHIYKIMHU OT CKOPOCTH M3MEHEHHUs] MarHUTHOTO
NOTOKA.

SIBneHne caMOMHIYKIIHU.

Konmponvnaa pavoma Nel «Maznummnoe none. I1eKmpomacHUmMHAA UHOYKYU)

Jlabopamopmnwvie pabomoi:

1. I/I3y‘IeHI/IC MAarauMTHOI'O ITOJIA KAaTYIIKU C TOKOM.

2. WccnenoBanue AeiCTBUS MOCTOSHHOIO MArHUTA HA PAMKY C TOKOM.
Jlabopamopnwvie onvimol:

1. HccnenoBanue sBJICHUS BHCKTpOMaFHI/ITHOﬁ WHAYKIWU.

Paznen 5. Kose6anusi u BostnbI (314)
Tema 1. Mexanuueckue u r1eKkmpomazHummsle Koaedanus (9u4)
Koneb6arenbHass cucrema. CBoOojHble MexaHMueckue KojeOanus. ['apmoHuueckue
koneOanus. Ilepmon, dactora, amrmumryna u ¢asza konebanumid. IlpyXWHHBIH MasSTHHK.
MareMaTuueckuii MasiTHUK. YpaBHEHHE TrapMOHMYECKUX KojeOanuil. IlpeBpaiieHue sHepruu
IIPU FApMOHUYECKHUX KOJIEOaHUSX.
Koneb6arenbHplii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B UACATIBHOM
KOJICOATEeTbHOM KOHType. AHAJNOTHS MEXIYy MEXaHWYECKUMH H  3JEKTPOMAarHUTHBIMU
kosiebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHMs SHEPrUM B HJCATbHOM KojeOaTelTbHOM
KOHTYPE.
[IpencraBnenue o 3aTyxaromux KojeOaHUsX. BbIHyX/IeHHbIE MEXaHUYECKHUEe KoJeOaHMUs.
Pe3onanc. BeiHyXI€HHBIE 2JIEKTPOMarHUTHBIE KOJIeOaHMsI.
ITepemenHbIil TOK. CHHYCOMAAIBHBIA NEPEMEHHBIN TOK. MOIIHOCTh NIEPEMEHHOIO TOKA.
AMITITUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HANPSKEHUSI.
Tpancdopmarop. IIpousBoactBo, mepenaya M NOTPEOIEHUE SIEKTPUUECKOM SHEPrUH.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE 3eKTpodHepruu. KynpTypa ucnosab30BaHus
JJIEKTPO’HEPIHH B TOBCEAHEBHON XKU3HU.
TexHu4eckne yCTpOMCTBA M IMPAKTUYECKOE NPUMEHEHHUE: DJIJIEKTPUYECKUM 3BOHOK,
reHEepaTop NEPEMEHHOT0 TOKA, JIMHUHU JJIEKTpoIepeaay.
Jlemoncmpayuu
HccnenoBanue napameTpoB KojeOaTeabHONH CUCTEMBbI (IPYKUHHBIM MM MaTeMaTH4eCKUN
MasITHHK).
Hab6nronenue 3atyxaromux KoaeOaHuu.
WccnenoBanue cBOWCTB BbIHYXIEHHBIX KOJI€OaHUH.
Habmronenue pezoHanca.
CB0OOIHBIE IEKTPOMArHUTHBIE KOJIEOaHNUS.
OcumsutorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa UM HAmpsOKEHMs OT BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIEOaHH.
Pe3oHaHc npu mociie0BaTeIbHOM COEAMHEHHUN PE3UCTOPA, KaTyLIKM WHAYKTUBHOCTH W
KOHJIEHCATOpa.
Monenb TUHUM 2JIEKTPONEpEIadH.
Jlabopamopuwie pabomoi:
3. HccrenoBanue 3aBHCHMOCTH TEPUOMA MaJbIX KOJE€OaHWi rpysa Ha HUTH OT JUIMHBI
HUTH U Macchel rpysa.

Jlabopamopnwvie onvimot:

2. WccnenoBaHue MEPEMEHHONO TOKA B IENH W3 TOCIENOBATENBHO COEIMHEHHBIX
KOH/ICHCATOpa, KaTyIIKU U PE3UCTOpA.



Tema 2. Mexanuueckue u 31eKmpomazHummusle 60aHul (74)

MexaHndeckue BOJIHBI, yCI0BUA pacnpocTpaHeHud. [lepuoa. CkopocTs pacnpocTpaHeHUs
U JuiMHa BOJHBL. [lomepeunsle M MpoAoibHbIE BONHBL MHTepdepeHuus u audpakuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBI. Y CJIOBHSA HM3IIyYEHUs DJEKTPOMAarHUTHBIX BOJIH. B3anMHas
opueHTanus BekTopoB E, B, V B snextpomaruutHOi BoiHe. CBOWMCTBAa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpaXKCHUE, IpeJIOMJIEHHe, Moysipu3auusd, auppaxkuus, uHTeppepeHuus. CkopocTb
AJIEKTPOMAarHUTHBIX BOJIH.

[IIkama 3JIEKTPOMArHUTHBIX BOJIH. [IprMeHEHHE JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
ObITY.

[TpyHLIHAIIBI paguOCBA3HU U TeNEBUACHUA. Pagronokanuys.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKaIOLIEH Cpeabl.

TexHHYeCKHE yCTpOMCTBA M NPAKTUYECKOE NPHUMEHEHHWE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
yJIbTpa3ByKOBas JUArHOCTHKa B TEXHUKE M MEIULMHE, pajap, paguoNpUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meus.

Llemoncmpayuu

OO0pa3zoBaHue 1 pacpoOCTPAHEHHUE NONIEPEYHBIX U MPOJOIBHBIX BOJIH.

Kone6uomeecs Teno Kak UCTOYHHK 3BYKa.

HaOnroneHue oTpakeHus ¥ MpeaoMIIeHUs MEXaHUUECKUX BOJIH.

Habmonenne unrepdepeHunn 1 Tuppakiinu MEXaHUYECKUX BOJIH.

3BYKOBOM pe30HaHC.

Habniogenue cBsA3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYAOH M YacTOTOU
KoJIeOaHUH.

WccnenoBanue CBOWCTB — 3JEKTPOMAarHUTHBIX  BOJIH:  OTPaKE€HUE, IMPEIOMIICHHE,
noJsipu3anus, 1udpakuus, THTepEepeHLUs.

Konmponvnaa paboma Ne2 «Konebanua u 0nnw1»

Tema 3. Onmuka (15u4)

I'eomeTrprueckas ontuka. [IpsMonnHeliHOE paclIpOCTpaHEHNE CBETA B OJHOPOJHOM cpene.
JIyu cBera. ToUeUHBIN UCTOYHUK CBETA.

OtpaxeHue cBera. 3akOHBbI OTpakeHHs cBeTa. [locTpoeHue HM300pakeHU B IIIOCKOM
3epKae.

[Ipenomnenue cBeta. 3akOHBI MpeIOMJIEHUS cBeTa. AOCOJIOTHBIM IOKa3aTelb
npesnomienus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHbIl yroa IOJHOTO BHYTPEHHETO
OTpaKECHHUS.

Hucniepcust cBeta. ClnoxHBIN cocTaB 6eoro cBera. LIger.

CoOuparomue M pacceuBaromue JuH3bl. ToHKass nuH3a. DOKYyCHOE pPACCTOSHUE U
ONITUYECKasl CHJIa TOHKOW JTUH3BL. [locTpoeHne n300pakeHuil B COOMPAIOIINX U PACCEHBAIOIINX
nuH3ax. PopMyiia TOHKOM JIMH3BIL. Y BEIMUCHUE, 1aBAEMOE JINH30M.

[Ipenensr TPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. WHtepdepenuus cBera. KorepeHTHble HMCTOUYHUKU. Y CIOBHUSA
Ha0JII0/IEHUS] MAKCUMYMOB U MUHUMYMOB B HHTEP(PEPEHLIMOHHON KapTUHE OT JBYX CHH(a3HBIX
KOT'€pEHTHBIX HCTOYHUKOB.

Hudpakmus ceera. Jludpakumonnas peméTka. YcloBHEe HaOIOJCHHUS TIIaBHBIX
MaKCHUMYMOB IIpH [aIEHUH MOHOXPOMATHYECKOT0 CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuueckue yCTpoiicTBa M NpakTHUECKOe IMPUMEHEHHe: OYKM, Jyna, (oToammapar,
NPOCKIIMOHHBIN  anmapar, MHKpPOCKOI, TEeJIEeCKOI, BOJIOKOHHAs OITHKA, IU(PPaKIUOHHAS
peIETKa, NOJIAPOnL.

Jlemoncmpayuu



[IpsiMonuHeliHOe pacnpocTpaHEHUE, OTpPaKEHHE W MpelomiieHHe cBeTta. OnTudeckue
PUOOPHI.

ITonHoe BHyTpeHHee oTpakeHHne. Mozeib CBeTOBOA.

HccnenoBanue CBOMCTB N300paKEHHM B JIMH3AX.

Mopenu MUKPOCKOIIA, TEJIECKOIA.

Ha6mronenue naTepdepeHInm cBeTa.

Habmonenue nugpakiuu cera.

HaGnronenue aucnepcun cBeTa.

[Tonyuenue criekTpa ¢ MOMOILBIO TPU3MBI.

[Tomyuenue crekTpa ¢ TOMOIIBI0 TU(PPAKITMOHHON PEIIETKH.

HaGnronenue nonsipu3aiuu cBera.

Koumponvnasa paooma Ne3 «Onmuxa)

Jlabopamopuwie pabomoi:

4. Wsmepenue mokasarens OpeaoMICHHS CTEKIIA.
5. HUccnenosanue CBOMCTB M300paXKeHHUH B JIMH3AX.

6. VsMmepeHue JUIMHBI CBETOBOM BOJIHBI.
Jlabopamopnwvie onvimol:

3. HabmrogeHue IUCIEPCUH CBETA.

Pa3zgen 6. OcHOBBI crienMaJIbHOW TEOPUU OTHOCUTEJIBLHOCTH (24)

I'panuipl NIPUMEHMMOCTH KJIACCUYECKOM MeXaHWKU. IlocTynaTel cnenuaabHOM Teopuu
OTHOCHUTEJIBHOCTH: HWHBApPUAHTHOCTh MOJYJsSI CKOPOCTHM CB€Ta B BaKyyMe, MPUHLUII
OTHOCHUTENIbHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHHE BPEMEHHU U COKPAILEHNE JUIMHBI.

DHeprusi ¥ UMITYJIbC PEISTUBUCTCKON YaCTHULIBI.

CB3b MACCHI C SHEPTUEH U UMITYJIbCOM PEISATUBUCTCKON YaCTHUIIbI. DHEPTHUsl MOKOSI.

Paznen 7. KBanroBas ¢pusuka (184)

Tema 1. dnemenmul keanmoeou onmuxu (6u)

®otonbl. Dopmyna [lnanka cBs3u HEPrUM POTOHA C €T0 YACTOTOW. DHEPIHS U UMITYIIHC
¢oroHa.

OtkpbiTne u wuccienoBanue (oroadpdexra. Ombitet A. I'. CromeroBa. 3aKOHBI
doroaddekra. YpaBuenue DitHmreitna 1 porosdpdexra. «Kpacnas rpanuna» porosddexra.

Jasnenune cBeta. OnbiTel I1. H. JIeGenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuyeckue yCTpOHCTBA M MPAKTUUECKOE NpUMEHEHHue: (OTodJeMEeHT, (HOTOIATUUK,
coJHeyHast 6aTapest, CBETOAMOI.

Jlemoncmpayuu

®oToddpeKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

HccnenoBanue 3akoHOB BHEITHETO GoTod(DdeKTa.

Cseroauon.

Comnneynas OGatapes.

Konumponvnas paboma Ned «Inemenmol K6aHmoeou ONMuKu»

Tema 2. Cmpoenue amoma (44)

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesnuto o -uactuu. [lmanerapnas
mozaenb atoma. [loctymarel bopa. M3nyuenue u mornomnieHne GOTOHOB MPH MEPEXojie aroma ¢
OJIHOTO ypOBHS SHEprum Ha JApyroil. Buasl cnektpoB. CHeKkTp ypOBHEW 3HEpPruUM aroma
BOJIOpOJA.

Bonnossle cBoiicTBa yactull. Bosnbl ne bpoiinsa. KopnyckynsipHO-BOJIHOBOW Jyaanu3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3ITyYEHHE.



TexHuueckue YCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: CIEKTPaJbHBbIM aHAJINU3
(cmekTpocKoM), Ja3ep, KBAHTOBBIN KOMITBIOTED.

Llemoncmpayuu

Mopnens onbita Pesepdopra.

Omnpenenenne JUIMHBI BOJIHBI J1a3epa.

HaGnronenne nuHEHYaThIX CIIEKTPOB M3TYyUCHUS.

Jlazep.

Jlabopamopnwvie pabomoi:

7. HabnroneHue TMHEHUATOro CIIEKTpa.

Tema 3. Amomnoe aopo (8u)

OKCHEpUMEHTBI,  JTOKa3bIBAIOIUE  CJOXKHOCTb  CTPOCHMs  sAfpa. OTtkpbITHE
paaroakTuBHOCTH. OnbITE Pezepdopa o onpeneneHuto coctaBa paiuoaKTUBHOTO U3TyUYEHUS.
CgoiicTBa anb(a-, 6eTa-, raMmma-u3IydeHus. BiusHue painoakTHBHOCTH HA XKHUBBIE OPraHU3MBI.

OtkpbiTue mpoToHa W HeiTpoHa. Hyknonnas moxens siapa [eilizenOepra—lBaHeHKo.
3apsn siapa. MaccoBoe unciio sapa. M3oromnst.

Anbda-pacnan. DIEKTPOHHBIA M MO3UTPOHHBIA OeTa-pacmaa. ['amma-m3imydenue. 3aKoH
paZMoOaKTUBHOIO pacnaja.

DHeprust CBSI3H HYKJIOHOB B sizipe. SnepHbie cuutbl. Jledhekt macchl sapa.

SAnepHsble peakuuu. [leneHne u CUHTE3 A1ep.

SAnepuplii  peaktop. TepmosiaepHblii cunTe3. [IpoGneMbl W THEPCHEKTUBBI  SAEPHOMN
JHEPreTHUKU. JKOJIOTMUECKHUE aCIIEKTHI IIEPHON SJHEPTETUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeToab! HaOIIOICHHSI U PETMCTPALIUU 3JIEMEHTaPHBIX YACTHIL.

OyHmaMeHTabHbIE B3auMoeicTBus. EqMHCTBO (hr3nyeckoi KapTHHBI MHpa.

TexHnYecKkue ycTpolCTBa M NPAKTHYECKOE NPUMEHEHHUE: A03MMETp, kamepa Buibcona,
AJIEPHBIN peakTop, aTOMHast boMOa.

Llemoncmpayuu

CuéTuMK MOHU3HPYIOIINX YaCTHIL.

Konmponvnaa paboma Ne5 «Duzuka amomnozo a0pa»

Jlabopamopnwvie pabomoi:

8. HccnenoBanue TpekoB yacTull (10 TOTOBBIM (oTorpadusim).

Pa3znen 8. DiieMeHTBI acCTPOHOMUM U ACTPOPU3UKH (44)

Ortanbl  pa3BUTHs  acTpoHoMuuW. llpukinagHoe ©  MHPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMHH.

Bun 3Bé3aaoro Heba. Co3Be3ausi, spKue 3BE3/bI, ITAHETHI, NX BUAUMOE IBHUKCHHUE.

Conneynas cuctema.

Connue. ConneuHnast akTuBHOCTh. Mcrounuk »Heprum ConHua u 3BE3A. 3BE3IBI, UX
OCHOBHBIC XapaKTEPHUCTHKU. JluarpamMma «CHEKTPaJIbHBIA KIACC — CBETUMOCTB». 3BE3MbBI
[JIABHOM MOCIEA0BATENIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb» I 3BE3M TJIABHOU
MocJieIoBaTeIbHOCTH. BHyTpennee ctpoenue 3BE3n. CoBpeMEHHBIE TMPEACTABICHUS O
MPOUCXO0KACHUH U 3BOToUMH CoJIHLA U 3BE3/T. DTallbl )KU3HU 3BE3L.

Mneunsrii [TyTs — Hamra ["'anaktuka. [lonoxxenne u npmwkenne Connia B ['anaktuke. Tums
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sApax TaAKTHK.

Bcenennasi. Pacmmipenne Bceenennoil. 3akon XaO6ma. PazOeranme ramaktuk. Teopus
Bbonbmioro B3peiBa. PennkToBoE M3nydeHUeE.

MacmrabHas cTpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoGieMbl aCTpPOHOMUH.

Yuenuueckue naonwooenusn:



1. Ha6J'IIO,I[eHI/IH HCBOOPY)KéHHBIM rjiIadsoM € HCIHOJIB30BAHUEM  KOMIBKOTCPHBIX
HpI/IJ'IO)KeHI/Iﬁ AJi1 ONpCACIICHUA TMOJTOXKCHUA HEOCCHBIX OOBEKTOB Ha KOHKPCTHYIO
AaTy: OCHOBHBIC CO3BC3 AU CeBCpHOFO noJrymapus u sSipKuc 3Bé3,Z[BI.

2. Habmonenus B Teneckon Jlynsl, muaner, Muegnoro ITyTu.

O0o0marimee nopropenue (24)

Ponp ¢u3uku u acTpOHOMHH B 3KOHOMHUYECKOW, TEXHOJOTHYECKOW, COIUATBHONH H
ITHYECKON cdepax [eATeIbHOCTH 4YelOoBeKa, pOojdb U MecTo (U3MKM MU acTpOHOMHUU B
COBPEMEHHOM HayuyHOW KapTHHE MHUpPA, pPOJIb (PHU3HMUECKOW Teopun B (HOPMHUPOBAHUU
MIPEACTABICHHUH O (PU3NUECKON KapTUHE MHUPaA, MECTO (PU3UYECKON KapTUHBI MUPa B OOIIEM PsITY
COBPEMEHHBIX €CTECTBEHHOHAYYHBIX MPE/ICTABICHUN O IPUPOJIE.

MexnpeaMeTHble CBSI3H

Nzyuenue kypca ¢usuku 0azoBoro ypoBHsS B 11 Kiacce OCyIIECTBISETCS € y4ETOM
COJIep)KaTeIbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcamMu MaTeMaTHKH, OWOJIOTUH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nowsamusi, CBS3aHHBIE C HM3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SIBJICHWE, HAy4yHBI (akT, rumore3a, Qu3Mdeckas BeIUMYMHA, 3aKOH, TEOpHs, HaOIoJaeHUeE,
SKCHEPUMEHT, MOJECINPOBAHUE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUN, TPUTOHOMETpUYECKUE (YHKIUU: CUHYC,
KOCHHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXIECTBO, BEKTOPbI M HX
MPOEKIIMA Ha OCH KOOPAHMHAT, CIOKEHHUE BEKTOPOB, MPOU3BOAHBIC JJEMEHTAPHBIX (DYHKIIHIA,
pU3HAKU 000U TPEYTrOJIbHUKOB, ONPEIeICHNE TUIOIAIN TUIOCKUX QUryp U o0bEMa Ted.

buonocus: >nekTpudeckue SBICHUS B XKUBOW MpHpoOJe, KolebaTenbHbIe IBIKECHUS B
JKUBOM TPUPOJE, ONTHYECKHE SIBJICHUSA B JKUBOW NPUPOJE, NCUCTBUE paJualid Ha >KHUBBIC
OpTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KpUCTaUIMYECKas CTPYKTypa TBEpPABIX Ted,
MeXaHU3Mbl 00pa30BaHMs KPUCTAIUIMYECKON PEIIETKH, CTIEKTPAIbHBIN aHAIN3.

l'eocpaghus: MarHUTHBIE TIONIOCAa 3€MJTH, 3aJIeKH MarHUTHBIX PYI, (poTochEéMKa 3eMHOI
IIOBEPXHOCTH, IIPEICKA3aHNUE 3EMIICTPSICCHUM.

Texnonozus: TUHUM SIEKTPONEpPEad, FEHEPATOP MEPEMEHHOTO TOKA, 3JIEKTPOIBUTATENb,
UHIYKIMOHHAsT TeYb, pajxap, paJuoNpUEMHHUK, TEIEeBH30p, aHTeHHa, TeiedoH, CBY-meus,
MPOEKIMOHHBIN anmnapar, BOJIOKOHHAs ONTHUKA, COJIHEYHas OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHU

OcBoenue ydebHoro mpenmera «®du3nka» Ha ypoBHE CpelHEro oO0Immero oOpa3oBaHHS
(6a30BBII  ypOBEHB) MIOJDKHO  OOECMEYHTHh  JOCTHIKCHHE  CICIYIOMIMX  JINYHOCTHBIX,
METAINpPEeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIHTATOB.

JIMHHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMS ydeOHOro mpeamera «DPusmka» IOHKHBI OTpaxarb
TOTOBHOCTh M CIIOCOOHOCTH O0YYaroIIUXCsl PYKOBOJICTBOBATHCS COPMHUPOBAHHON BHYTPEHHEH
NO3UIMEN JMYHOCTH, CHUCTEMOM ILIEHHOCTHBIX OpPHUEHTAlMii, ITO3UTHUBHBIX BHYTPEHHHX
yOexXeHU, COOTBETCTBYIOIIMX TPATUIHOHHBIM IIEHHOCTAM POCCHICKOro oOIlecTBa,
pacIIMpeHue JKU3HEHHOTO OMNbITa M OIBbITa JEATEIBHOCTH B IPOLIECCE pealn3alii OCHOBHBIX
HaIPAaBJICHU! BOCIIUTATEIBHON NEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOr0 BOCIUTAHMS:

C(OPMHPOBAHHOCTb  TPAXKAAHCKOM NO3MLMU  OOydaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOTO O0IIEeCTBA;

NPUHATHE TPAJAULMOHHBIX OOILIEUEIOBEUYECKUX TI'YMAHUCTUUECKUX U JEMOKPATUYECKHX
IICHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B MHTEPECAX TI'PaXKAAHCKOTO OOIIECTBA,
y4acTBOBATh B CAMOYIIPABJICHUN B 00pa30BaTEIbHON OpraHU3aliu;

YMEHHME B3aHMOACUCTBOBATH C COLUAJIBHBIMH HHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKUMSAMU U HA3HAUYCHUEM;

TOTOBHOCTb K T'YMaHUTapHON U BOJOHTEPCKOU NEATEIBHOCTH;

2) IaTpHOTHYECKOIr0 BOCIIUTAHUS:

c(OpMHUPOBAHHOCTh POCCUMCKON I'pa)1aHCKOW MACHTUYHOCTH, IaTPUOTHU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHAM POCCHUMCKHX
Y4€HBIX B 00J7aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHHUS, ’TUUECKOT0 TIOBE/ICHUS;

CHOCOOHOCTh OLIEHUBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIC PELICHUS, OPUCHTUPYSACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B JAESITEIBHOCTH YUYEHOTO;

0CO3HaHME JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTONUNBOro Oy IyIIero;

4) 3cTeTHYeCKOro BOCIIMTAHUSA:

JCTETUYECKOE OTHOLIEHHE K MUPY, BKJIIOYas 3CTETUKY HAYYHOI'O TBOPYECTBA, IPUCYILETO
¢duznyecKkoil HayKe;

5) Tpy10BOro BOCHIUTAHUA:

UHTEpEC K PAa3IUYHBIM cdepaM TPpoPecCHOHANBHON NEeSITETbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (U3UKOW M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyayuien
npodeccur 1 pearTu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TJIAHbI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHUIO M caM00Opa3oBaHUIO B 00nacTu (UMK Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHMS:

c(OpMHUPOBAHHOCTh 3KOJIOTUYECKOW KYJIbTYPhl, OCO3HAHHE IJIOOAIBHOTO XapakTepa
9KOJIOTUYECKUX MPO0IIeM;

IUIAHUPOBAHUE M OCYLIECTBJICHUE JEWCTBHIM B OKPYJKAIOIIEW CpeAe Ha OCHOBE 3HAHMS
LieJIed yCTONYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

pacIIMpeHUe OmbITa JAESITEIbHOCTH SKOJOIMYECKOM HAIMPaBJIEHHOCTHM HAa OCHOBE
UMEIoIUXCcs 3HaHUi 1Mo pusmke;

7) HEHHOCTH HAYYHOI'0 IIO3HAHUS:



c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3NUECKON HAYKH;

OCO3HAHME IICHHOCTU HAYYHOM AESTeIbHOCTH, TOTOBHOCTh B MpOIecCe U3YUCHUsT (PUIUKU
OCYILECTBIIATh MPOEKTHYIO U UCCIIEA0BATEIbCKYIO JEATEIbHOCTh HHANBHUYATIBHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eiiCTBUS
basoBble Jloruyeckue 1eicTBus:

CaMOCTOSITENIbHO (pOopMyIHpoBaTh U aKTyalu3UpoOBaTh MpoOlieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONPENENATh UEIH AESITENbHOCTH, 33/1aBaTh IAPAMETPhI U KPUTEPUH UX JOCTUKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3NUYECKUX SBIICHUSX;

pa3pabatbIBaTh IUIaH PELICHUS MPOOIEeMbl ¢ YYETOM aHajIn3a UMEIOIINXCS MaTePUaTIbHBIX
Y HEMaTEepUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTh, OLEHUBATH COOTBETCTBUE PE3YJbTATOB LEISM,
OLICHUBATh PUCKU MOCJIEACTBUN AESITEIBHOCTH;

KOOPAMHHUPOBATh M BBINOJHATH pabOTy B YCJIOBHSIX pPEaJbHOr0, BHUPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aMMOJCHCTBUS;

pa3BHUBaTh KPEaTHBHOE MBIIICHUE MPU PELICHUH KU3HEHHBIX TPOOJIEM.

ba3oBble ncciieqoBare/bCKUe 1eHCTBUA:

BJIa/IETh HAYYHOM TEPMMHOJIOTHEH, KIIOYEBBIMHU MOHATHSIMH U METOJAaMHU (PU3NYECKOM
HAYKU;

BJIa/IETh HaBbIKAMU Y4YEOHO-HMCCIIEAOBATEIbCKON U MPOEKTHOHN NeATeIbHOCTH B 001acTu
¢u3uKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METO/IOB pelIeHHs 3a1a4
($uU3NYECKOT0 CoAepKaHUsl, IPUMEHEHHUIO PAa3IMYHBIX METO/I0B TIO3HAHMUS,

BJIAJETh BHUAAMM JACSATEIBHOCTH IO MOJYYEHUIO HOBOI'O 3HAHMS, €ro HHTEpIpEeTaluu,
npeoOpa3oBaHNI0 M NPUMEHEHHIO B Pa3jIMYHbIX YYEOHBIX CHUTyallMsIX, B TOM 4YHUCIE INpuU
CO3aHUH y4EOHBIX MPOEKTOB B 00J1aCTH (PUBUKH;

BBISIBJISITH NIPUYMHHO-CIICACTBEHHbIE CBSI3M W aKTyallu3MpoBaTh 3a/Jady, BbIABUIaTh
TUINOTE3y €€ pEeIIeHMs, HaXOAUTh apryMEHThl I JI0KAa3aTelIbCTBA CBOUX YTBEPXKICHHI,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

AQHAJM3UPOBATh IMOJYYEHHbIE B XOJ€ pEUIEHUs 3aJaud pe3yJbTaThl, KPUTHYECKHU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOpMyIHpPOBaTH COOCTBEHHBIC 3aJaud B OOpa30BATEIbHON NEATEIHHOCTH, B
TOM YHCJIE NIPU U3YUEHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

YMETh IEPEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 00JIaCTh KHU3HEEATEILHOCTH;

YMETh MHTETPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE UJIEHU, MPEJIaraTh OPUTrHHANbHbBIE MTOAXOAbl U PEIICHMUS;

CTaBUTH MPOOJIEMBI U 33714, AOMYCKAIOIINE aJbTePHATUBHBIC PEILICHUS.

Pa6ora ¢ undpopmanmeii:

BJIa/IETh HABBIKAMH TOTy4YeHUS WH(OpManuu (PU3NYECKOTO COJEPKaHUs U3 MCTOUYHUKOB
pPa3HbIX THIIOB, CAMOCTOATEIBHO OCYIIECTBIATh IIOMCK, aHajiW3, CHUCTEMATH3aLHUI0 MU
UHTEPIIpEeTaINI0 HH(POPMAIIHK Pa3INYHbIX BUIOB U (HOPM MpeICTaBICHUS;

OLICHUBAThH JJOCTOBEPHOCTh MH(OPMAIIHH;

UCIIONB30BaTh CPEACTBA HMH(POPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
pelIeHNH KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OpPraHM3allMOHHBIX 3aJad C COOJIIOJCHHEM
TpeOOBaHUIl SPrOHOMUKH, TEXHUKH 0€30MacHOCTH, TUTUEHBI, PecypcocOepeKeH s, TPABOBBIX U
THYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;



CO3/1aBaTh TEKCThl (PU3NUYECKOTO COJACPIKAaHUS B pPa3IMYHBIX (opMmaTtax ¢ Y4ETOM
Ha3HA4YCHWs HMHQPOPMAIIMM W IEJICBOM  ayauTOpWUH, BHIOWpas ONTUMAIbHYIO (GopMy
MPpEACTaBJICHUA U BU3yaJIU3alluu.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE yUeOHbIE 1eiiCTBUS:

OCYIIECTBIISATH OOIIEHHE HAa YpOoKaX (PU3KUKHK ¥ BO BHE-YPOUHOU JCSITEIHHOCTH;

pacno3HaBaTh MPEANOCHUTKH KOH(MIUKTHBIX CUTYaIlUH ¥ CMATYaTh KOH(DIUKTHI,

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUSI C HCIOJIb30BAHHEM SI3BIKOBBIX
CPEJCTB;

MMOHUMATh U UCIOJI30BATh MPEUMYIIIECTBA KOMaHAHOW U WHIWBHUIYATbHOU paOOTHI;

BBIOMpAaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHH C y4€TOM OOIIMX WHTEPECOB U
BO3MOKHOCTEH Ka)KJI0TO WiIeHa KOJUICKTHBA,

NpPUHUMATh LEJId COBMECTHOM JESTENbHOCTH, OpPraHMW30BBIBATH M KOOPAUHUPOBATH
JNEUCTBUA MO €€ TOCTHMKEHMIO: COCTAaBJAThH IUIAaH JEWCTBUHM, pACOPENCNSITH POIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYXJIaTh pe3yJIbTaThl COBMECTHOM paOOTHI;

OIICHUBATh KaueCTBO CBOETO BKJIAJa M KaKJIOTO yJYaCTHHKA KOMaH/ABI B OOIIUI pe3yabTaT
1o pa3paboTaHHBIM KPUTEPHUSIM;

npejyaraTb HOBBIE TPOEKTHI, OLIEHWBATH HJAEH C MO3WLIHUH HOBU3HBI, OPUTHMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIATh MO3WTUBHOE CTPATETMYECKOE TMOBEAECHUE B PA3JIUYHBIX CHUTyalusXx,
MPOSIBIISITE TBOPUYECTBO M BOOOPAKECHHE, OBITH MHUIIMATUBHBIM.

PeryasiTuBHble yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUSA
Camoopranuszauus:
CaMOCTOSITENILHO OCYIIECTBISITh MO3HABATEIIBHYIO JEATEIBHOCTh B 00JacTu (PU3UKUA U
ACTPOHOMHH, BBISIBJISATH IMTPOOJIEMBI, CTABUTh U ()OPMYJIMPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITENIBHO COCTABJISITh IJIAH PEIICHUs PAcUYE€THBIX M KaueCTBEHHBIX 3a]ad, IJIaH
BBITIOJTHCHHSI MPAKTUICCKOW pabOTBl ¢ Y4ETOM HWMEIONMUXCS PECYypPCoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTECHNN;
JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM;
paciupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEATNIOYTCHUN;
JIeJIaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pEILICHHUE;
OIICHUBATH MPUOOPETEHHBIH OIIBIT;
crocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHUIO HPYAUIMU B 00NacTu (U3HKH,
MOCTOSTHHO TTOBBIIIATH CBOW 00pa30BaTEIIbHBIN U KYJIbTYPHBIH YPOBCHD.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJICKT:
JlaBaTh OLIEHKY HOBBIM CHUTyallMsiM, BHOCUTb KOPPEKTHBBI B JI€SITEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;
BJIQJICTh HAaBBIKAMH TO3HABATEIIFHON pe(ICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHN
Y MBICJIUTEIIbHBIX MPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHUI;
UCTIOJTE30BATh MPUEMBI pe(JICKCUU JIJIsl OLICHKH CUTYAIlHH, BEIOOpa BEPHOTO PEIICHUS;
YMETh OILIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATD PEIICHUS 110 UX CHUKEHUIO;
MPUHUMATh MOTHUBBI U APTYMEHTBI JIPYTHUX MPU aHAIU3E PE3YJIbTATOB IESITEIbHOCTH;
MPUHUMATH Ce0sl, MOHMUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;
MPUHUMATh MOTHUBBI U APTYMEHTBI IPYTHUX MPU aHAJIU3E PE3YJIbTATOB IESITEIbHOCTH;
npuU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIMIUOKH.
B mporiecce mocTH)EHUS JIMYHOCTHBIX PE3YJIETATOB OCBOCHHSI IIPOTPAMMBI 1O (PU3UKE TS
YPOBHSI CpeHEero 001Iero o0pa3oBaHus y 0OydarolUXCsl COBEPUICHCTBYETCS dMOIIMOHATBHBIN
UHTEIICKT, MPEATOIaraloni cOpMUPOBAHHOCTD:



CaMOCO3HAaHUsI, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATIHLHOE COCTOSTHUE,
BUJICTh HAIIPaBJICHHUS Pa3BUTHS COOCTBEHHOM dMOITMOHAIBHOU c(hepbl, OBITH YBEPEHHBIM B ceOe;

CaMOperyJInpOBaHud, BKJIIOYAarOIIero CaMOKOHTPOJIb, YMCHUC NpUHHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJICHUE, CIIOCOOHOCTh aJaNTHPOBATHCS K AMOIMOHAIBHBIM
N3MCHCHUSAM U MPOABJIATH FI/IGKOCTI:, GBITB OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMH, BKIIIOYAIONICH CTPEMIICHHE K JOCTH)KCHHUIO LENH W YCIEXY,
ONTUMU3M, HHUIIUATUBHOCTb, YMCHUC HeﬁCTBOBaTL UCXo4s1 U3 CBOUX BOBMO)KHOCTeﬁ;

OMIATHH, BKIIOYAIOIIEH CIIOCOOHOCTh TOHUMATh SMOIMOHAIBLHOE COCTOSHUE IPYTHUX,
YUUTBIBATH €0 IpHU OCYIICCTBIICHUN O6H_I€HI/ISI, CHOCOGHOCTB K COYYBCTBUIO U COMNCPCIKUBAHULIO,

COILMAIBHBIX HABBIKOB, BKITIOYAIOIINX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHHUS C IPYTHMHU
JIO/IbMU, 3a00TUTHCS, IPOSIBIISATH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

INNPEAMETHBIE PE3YJIBTATbBI

K xoniy o0yuenus B 10 kJjiacce mpeaIMeTHBIE Pe3ybTaThl Ha 0a30BOM YPOBHE JTOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH y OOYYAIOLTHXCS YMEHHIA:

JIEMOHCTPUPOBATh HA IpPUMEpPAX Poyib U MeCTO (PU3UKHU B (POPMUPOBAHUM COBPEMEHHOU
HAay4YHOU KAapTUHBI MHUPA, B PA3BUTHUH COBPEMEHHOM TEXHUKH U TEXHOJIOTMM, B IIPAKTHUYECKOU
JIeSITEILHOCTH JIFOJICH;

YUUTBHIBATh TPAHMIBI TPUMEHEHHUS H3YyYEHHBIX (QHU3MUECKUX MOJENeH: MarepuanibHas
TOUYKa, MHEpLHabHas cucTeMa OTC4€Ta, abCOJMIOTHO TBEPIOE TEJNO, WICATBHBIN Ia3, MOAEIH
CTPOEHHUsI Ta30B, KUJIKOCTEH U TBEPABIX TE€J, TOYCUHBIA JICKTPUUYECCKUN 3aps] NPU PELICHUU
bu3nYecKux 3a1a4;

pacmo3HaBaTh (hu3nyeckue SBJICHUS (TPOLECCH) W OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIPHO-KHHETUYECKOW TEOpUU CTPOEHHUS BELIECTBA M DJICKTPOJUHAMMKHU:
paBHOMEpPHOE U PABHOYCKOPEHHOE NPSAMOJIMHEHHOE [BUKEHHE, CBOOOJHOE IaJeHHE Tell,
NBI)KEHUE 110 OKPYXXHOCTH, WHEpIus, B3amMopaeucTBue Ttei, auddysus, OpoyHOBCKOe
JIBIDKEHUE, CTPOCHHUE XKUAKOCTeW M TBEPIBIX Tel, M3MEHEHHEe 00bEMa Tesl MpU HarpeBaHUU
(oxJ1aXx/1eHNN), TEIJIOBOE paBHOBECUE, UCIIAPEHHE, KOHACH CAlUs, IIaBJICHUE, KpUCTAIIIN3alus,
KHIIEHUE, BJIAJKHOCTH BO3]lyXa, MOBBIIICHUE NAaBJICHUs ra3a IIPU €ro HAarpeBaHWU B 3aKPHITOM
COCyJZle, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMSL Ta3a B H3O0MPOLECCaxX, JJIEKTpU3alus Tel,
B3aMMOJCICTBHE 3aps10B;

ONMCHIBATh MEXAHMUYECKOE JABM)KEHUE, UCIOJB3YS (DPU3MUECKHE BEJIMYMHBI: KOOpAUHATA,
IyTh, NEPEMEILEHUE, CKOPOCTb, YCKOPEHHE, Macca Tella, CHJIa, UMITYJIbC TeNa, KUHETUYECKas
SHEprusi, NOTEHLUaNbHAsl SHEPIusi, MeXaHudeckas padoTa, MEXaHUYECKass MOIIHOCTb; MpHU
ONHCAaHUM TPABWJIBHO TPAaKTOBaTh (U3NYECKUH CMBICT MCIOJIB3YEMBIX BEJIMYMH, UX
0003HaYCHHS ¥ €IMHHUIIBI, HAXOJUTH (POPMYJIBI, CBA3BIBAIOIINE NAaHHYIO (PU3UYECKYIO BEITHUNHY
C IpYrUMH BEIIMYNHAMU,

ONMCBHIBATh H3YYEHHBIE TEIUIOBBIE CBOWCTBA TEJN M TEIUIOBBIC SIBJICHUS, HCIOJIb3Ys
¢u3nyeckue BENWYMHBL: JaBJI€HHE Ta3a, TeMIeparypa, CpeAHsAs KHHETHUYecKas »HHeprus
XAaO0THYECKOI0 JBW)KCHUS MOJIEKYJ, CpPEOHEKBAJApPAaTU4YHAs CKOPOCTb MOJIEKYJ, KOJIHUYECTBO
TEIUIOThI, BHYTPEHHsSI 3HEprus, pabora rasa, Ko3(Q(QUIHUEHT MOJE3HOro JEHCTBHUS TEIIOBOTO
JIBUTATENS; IPU ONUMCAHUM MPABUIIBHO TPAKTOBATh PU3NYECKUI CMBICI HCIONIb3yEMbIX BEINYMH,
uX OOO3HAYEHMS U EIUHHULBI, HAXOAUTh (OPMYJIbl, CBSA3BIBAIOIIME JAHHYIO (DU3UYECKYIO
BEJIMYMHY C IPYTUMHU BEJIMUMHAM;

ONMCHIBATh HU3YUYCHHBIEC DJIEKTPUUECKHE CBOWMCTBA BEIIECTBA M IJIEKTPUUYECKUE SIBIICHUS
(TIporiecchl), UCTIONB3Ysl (U3NIECKUE BEIIMYMHBL: AJIEKTPHUUSCKUI 3apsii, AIIEKTPHUYECKOe TOJe,
HanpsOKEHHOCTh  IOJIS, IOTEHLMAN, pPa3HOCTh IIOTEHLUANIOB; IPH OINHCAHUU [PABUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT HCIIOJIB3YEMbIX BEIMYMH, WX O003HAUEHUS W EIHHUIIBL
yKa3bIBaTh ()OPMYJIbl, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BETMUUHY C IPYTMMHU BEIMYMHAMUY;

aHATM3UPOBATh (PU3MUYECKUE TPOIECCHl W SBICHUS, HCIONB3Ys (pU3MUYecKhe 3aKOHBI U
IIPUHLIMIIBL: 3aKOH BCeMUpHOro Ttarorenus, I, II m III 3akoHbl HproTOHA, 3aKOH COXpaHEHHUs



MEXAHUYECKOM dHEPIuu, 3aKOH COXPAHEHUS MUMITYJIbCA, IPUHLIUI CYNEPIO3ULMH CUJI, TPUHIIUII
PaBHOIIPaBHs HHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KHHETHYECKYIO TEOPUIO CTPOCHHMS
BELIECTBA, I'a30BbI€ 3aKOHBI, CBSA3b CPEAHEW KHHETUYECKOW HSHEPrUMM TEIIOBOIO JBMKEHUS
MOJIEKYJI C aOCONIOTHOM TeMIlepaTypoi, MEepBbIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsiia, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTUYECKOE BHIPAKEHUE U YCIOBUS (TpaHUIIbl, 00JIaCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC IIPUHIIMIIBI IEHCTBHS MAIIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pa3IuyaTh yCIOBUS MX O€30MaCHOT0 UCTOIb30BaHUS B IOBCETHEBHOM KU3HU;

BBITOJIHATh SKCIIEPUMEHTHI IO HCCJICOBAHUIO (PU3MUECKUX SBICHUH M TPOILECCOB C
UCIIOJIb30BaHMEM TPSAMBIX W KOCBEHHBIX M3MEPEHUH, TMpu 3TOM  (POpMYJIUPOBATH
npoOiieMy/3ajaqy U = TUNOTE3y YYEOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPEJI0KEHHOT0 000PYA0BaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI,

OCYILECTBIIATh MpPSIMBbIE W KOCBEHHBbIE H3MEpPEHUs (PHU3UUECKUX BEIWYHH, NPH ITOM
BbIOMpaTh ONTUMANbHBIA CHOCOO H3MEpEeHUsT U HCMOJIb30BaTh HM3BECTHBIE METOJIbI OLEHKU
MOTPELIHOCTEN U3MEPEHU;

UCCJIEIOBaTh 3aBUCUMOCTH MEXIY (U3NYECKUMHU BEIMYMHAMU C HCIOJIb30BAHUEM
OpSMBIX HW3MEPEHHUHl, MpH STOM KOHCTPYHPOBaTh YCTaHOBKY, (PHKCHpPOBATh pPE3yJIbTaThl
MOJTyYEHHOM 3aBUCUMOCTH (PU3NYECKUX BEJIWYMH B BUJE TaOMUI U TpadUKOB, J1€1aTh BHIBOIBI
10 pe3yJIbTaTaM MCCIEIOBAHNUS;

coOnrofaTh mpaBuia 0€30MacHOr0 Tpyda MpU NPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO SKCIEPUMEHTa, Y4eOHO-MCCIEIOBATEIbCKOW M  IMPOEKTHOW JEATENIBHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPOUCTB U JIaOOpaTOPHOTo 000PYIOBAHNUS;

pemaTh pacuéTHBIC 3aJa4d C SBHO 3aJaHHOM (HU3MYECKOM MOJENbI0, HUCIONb3Ys
¢buznyeckre 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHAJIM3a yCIIOBUS 33Ja4d BHIOMpPATh GU3NYECKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYUHBI M (OPMYIbI, HEOOXOAMMBbIE Ui €€ pelIeHHUs,
IPOBOAMUTH PAcU€Thl U OLIEHUBATH PEAJILHOCTD MOJIyYEHHOTO 3HAaUeHUS (PU3MUECKON BEIHUNHBI,

pemaTh KayeCTBEHHbBIE 3a/layd: BBICTPAMBATh JIOTMYECKH HEMPOTHUBOPEUMBYIO IIEMIOUYKY
paccyXIeHHid ¢ OMOopol Ha N3yYEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3UUECKHUE SIBIICHMS,

UCIIONB30BAaTh TMpPU pEIIEHUH Y4YeOHbIX 3aJad COBPEMEHHble HH(OpPMAIMOHHBIC
TEXHOJIOTUH JUIS TIOUCKA, CTPYKTYPHUPOBAHHWS, MHTEPIPETAMN W TIPEACTABICHUS YYEOHOU |
HAYYHO-TIOMYJISIPHON HH(OpPMAIMK, MOIYYSHHON W3 pa3IUYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAJTM3UPOBATH MOTyJaeMYyI0 HHPOPMALIHUIO;

MPUBOIUTH MPUMEPHI BKJIaJa POCCUHUCKUX U 3apyOekKHBIX YUEHBIX-(DU3HKOB B Pa3BUTHE
HayKH, 00bSICHEHNE IPOLIECCOB OKPYKAIOLIETO MHUPA, B pa3BUTHE TEXHUKHU U TEXHOJIOTHUl;

UCIIONB30BaTh TEOPETHUECKHE 3HAHUA 10 (U3UKE B TOBCEJHEBHOW IKU3HU IJIA
oOecrieueHns OE30MAaCHOCTH MU OOpAIIEHUH C TPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMH, IS
COXPAaHEHHUS 3/I0POBbS U COOIIOCHUS HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY KaloIei cpee;

paboTaTh B IpyMIIE C BHIIOJHEHUEM PA3IIMYHBIX COLIMATIbHBIX POJIEH, IUIAHUPOBATh padoTy
TPyNObl, palMOHAIbHO pachpeneisTh OOS3aHHOCTH W IJIAaHUPOBATh JESATENBHOCTH B
HECTaHJApPTHBIX CUTYyalMsIX, aJIeKBaTHO OLICHMBATh BKJIAJ KaXXIOI'0 M3 YYaCTHUKOB IPYyMIbl B
pelleHrne paccMaTpuBaeMoOn IPOOIIEMBI.

K konmy obydenus B 11 Kjacce mpeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpakaTb CHOPMHUPOBAHHOCTH Y 00YHAIOIINXCS YMEHUH:

JIEMOHCTPUPOBATh HA TPUMEpPaxX POJIb U MecTO (U3UKH B (DOPMUPOBAHHM COBPEMEHHOU
HAay4YHOW KAapTUHBI MHpA, B PA3BUTUU COBPEMEHHON TEXHUKH M TE€XHOJIOTMM, B MPaKTUYECKOU
JeSITeTTLHOCTH JIFOJICH, IEJIOCTHOCTD U €IMHCTBO (PM3UUECKON KaPTHHBI MUPA;

YYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YyUYEHHBIX (PU3UYECKHX MOJeNel: TOYECUHBIH
ANEKTPUYECKUN 3apsj, Jyd CBETa, TOYEYHBIM MCTOYHUK CBETa, sJAEepHAs MOJEIb AaToMa,
HYKJIOHHAs! MOJIEJIb aTOMHOTO SIpa MPH pelIeHnd HU3HMUECKUX 3a7a4;

pacrio3HaBaTh (U3UYECKUE SIBICHUS (MPOIECChl) U OOBACHITH MX Ha OCHOBE 3aKOHOB
ANEKTPOANHAMUKHN U KBAaHTOBON (DM3MKHU: 3JEKTpUUYECKas MPOBOJIMMOCTb, TEIJIOBOE, CBETOBOE,



XMMHYECKOE, MarHUTHOE [JEHCTBUS TOKA, B3aUMOJEHCTBUE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHAYKIHS, JCUCTBHE MAarHUTHOIO IIOJIA Ha IPOBOJHUK C TOKOM W JBIKYIIHHCS 3apsm,
3JIEKTPOMArHUTHbIE KOJIEOAHUS U BOJHBI, IPSIMOJIMHEHHOE pacIIpOCTpaHEHUE CBETa, OTPasKEHHE,
npejaoMIIeHue, HHTepdepeHuus, IuGpakuus W NOJsIpU3alus CBeTa, JAUCIEPCUs CBETa,
doroanekrpudeckuii 3¢pdext (porodddekr), cBeToBOE AaBleHNE, BOSHUKHOBEHUE JTMHEHTIATOTO
CIIEKTpa aToMa BOJOPO/Ia, €CTECTBEHHAS U MCKYCCTBEHHAs PalHOaKTUBHOCTD;

ONMCHIBATh M3YUYEHHBIE CBOWMCTBA BELIECTBA (JIEKTPUUYECKHE, MArHUTHBIE, ONTUYECKHE,
IEKTPUUECKYI0O MPOBOJUMOCTb PA3JIMYHBIX CPENl) U 3JIEKTPOMArHUTHBIE SIBJIEHHS (TPOLIECCHI),
UCTIONB3Ysl (U3MYECKHE BEIMYMHBL: JJIEKTPUUYECKUHM 3apsij, cuia TOKa, JJIEKTPHUYECKOE
HaPsDKEHUE, DJIEKTPUYECKOE CONPOTUBIIEHUE, PA3HOCTh MOTEHIIUAJIOB, SJIEKTPOABIDKYIIAS CUIIA,
paboTa TOKa, MHIYKIHMS MarHUTHOrO MO, cuia Amrmepa, cuna JlopeHna, MHIyKTHBHOCTD
KaTYyILIKH, SHEPrUs IEKTPUUYECKOr0 M MArHUTHOIO MOJeH, Mepuoj] M 4YacTora KojeOaHWH B
K0JIeOATeIbHOM KOHTYpE, 3apsil U CUja TOKa B IPOIEcCe FApMOHUYECKHUX 3JIEKTPOMArHUTHBIX
KosieOaHni, (POKYCHOE pacCTOSTHME M ONTHYECKas CWia JIMH3bl, NPU ONUCAHHUU IPABUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT MCIIOJIB3YEMBIX BEIMYMH, HUX OOO3HAUYECHUS U EIUHHIIBI,
yKa3bIBaTh ()OPMYJIbl, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BETMUUHY C IPYTMMHU BEIINYMHAMUY;

OINKCBHIBATh W3YYCHHBIE KBAHTOBBIC SIBJICHUS W TPOLECCHI, HCHONb3Yys (PHU3NUECKUE
BEJIMYMHBI: CKOPOCTb JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETa, DHEPIUs U
uUMIysibc (OTOHA, TEPHUOJ TMOJypacmajga, JHEprus CBSA3M AaTOMHBIX SAEp, MPH ONHUCAHHH
NPaBWIbHO TPAaKTOBaTh (PU3MYECKUH CMBICI MCIOJB3YEMbIX BEJIUYMH, UX OOO3HA4YEHUs U
€IMHUIIBI, YKa3bIBaTh (OPMYJIbI, CBSA3BIBAIOIIME NAHHYIO (PU3MUECKYIO BEIMYUHY C JAPYTHMH
BEJIMYMHAMU, BBIYUCIISITh 3HAYEHNE (PU3NUECKON BETMUUHBI;

aHaATU3UpPOBaTh (PU3MUYECKHE MPOIECChl U SBJICHUS, UCHONB3Ys (pU3MyYecKhe 3aKOHBI U
OPUHLOMNGL: 3aKkOH OMa, 3aKOHBI IIOCIEAOBAaTENbHOIO M IAPAJUICIBHOTO  COCIWHEHUS
IIPOBOJHUKOB, 3akOH JIKoymns—JIeHnma, 3akOH DJIEKTPOMarHUTHOM  MHIYKLUH, 3aKOH
IPSIMOJIMHEMHOTO pacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHMe OWHmTeHHa 118 Qorodddexra, 3aKOH COXpPAHEHUS DHHEPIuH, 3aKOH
COXpPAHEHUsS HMIIYJIbCA, 3AaKOH COXpPAHEHHUs DSJIEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoBOI'0 4HCJIa, MOCTyJaTel bopa, 3aKOH paiMOaKTUBHOIO pacnana, Ipu 3TOM pa3iandarhb
CJIIOBECHYIO0 (OPMYJUPOBKY 3aKOHA, €r0 MAaTeMAaTUYECKOE BBIPAKEHUE U YCIOBHS (IpaHULBL,
00JacTi) IPUMEHUMOCTH;

OINpEENATh HaIlpaBI€HWE BEKTOpa MHAYKLHWHW MarHUTHOTO IOJI NPOBOJHUKA C TOKOM,
cuibl Amnepa u cuiel Jlopenna;

CTPOUTH U OIHUCHIBATh U300paKEHHE, CO3AaBAEMOE TUIOCKUM 3€pKajiOM, TOHKOM JIMH30M;

BBIMOJIHATh SKCIEPUMEHTHI 10 HCCJIECJOBAHUIO (DU3MUECKUX SBICHUH M MPOLECCOB C
UCTIONIb30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEPEHWH: Tmpu 3ToM  (OPMYJIHPOBATH
npobiemy/3agayy M TUNOTe3y y4eOHOro SKCHEpUMEHTa, CcoOMpaTh YCTaHOBKY U3
IPEIOKEHHOTO 000PYA0BaHUS, TPOBOIUTH OMBIT U (POPMYITHUPOBATH BHIBOIKI;

OCYILECTBIIATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHHs (PU3UUECKUX BEIWYHMH, NPH ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHHsT M HCIOIB30BaTh W3BECTHBIE METOJBI OICHKH
MOTPEIIHOCTEN U3MEPEHNUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3MUECKUX BEIMUMH C UCIOJIb30BAHUEM IPSIMbBIX U3MEPEHUI:
IpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHPOBATH Pe3yJbTaThl MOJTYYEHHOW 3aBUCHMMOCTHU
¢u3znyecKkux BEIWYMH B BHAE TaOmuIl U TpauKoB, JeiaThb BBIBOABI IO pE3yJibTaTaM
UCCJIEIOBAHMSI,

coOmoaTh TMpaBmiia OE30MacHOTO TpyAa NpPU TPOBEIEHHH HCCIECIOBAaHUA B paMKax
y4eOHOTr0 3KCIEpPHUMEHTa, Y4eOHO-UCCIE0BAaTEIbCKOM UM  IMPOEKTHOW JEATENIBHOCTH C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB U J1aOOpaTOPHOro 000PYAOBAHNUS;

pewmatb pacu€THble 3aJaud C SBHO 3aJaHHOM (PU3MUECKOW MOJENbl0, HUCHONb3Ys
¢uznyeckue 3aKOHbI M MPUHIIMUIIBI, HA OCHOBE aHAJIM3a yCJIOBUS 33Ja4d BHIOMPATh PU3NYECKYIO



MOJIeNIb, BBIACNATh (PU3NUYECKHE BEIMYUHBI M (QOPMYIbI, HEOOXOAMMBbIE Ui €€ pelIeHHUS,
TIPOBOJUTH PACUYETHI M OIICHUBATh PEATbHOCTH IMOJTyY€HHOTO 3HAUCHUS (PH3HUUECKON BEITMYMHBI;

peiiaTh KAa4YCCTBCHHBLIC 3aavu: BBICTPAHMBATL JIOTHYCCKU HCHOPOTUBOPCUHHBYIO HCIIOYKY
paccyXIeHHid ¢ OOopol Ha 3yYEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3UUECKHUE SIBIICHUS,

UCTIONBb30BaTh IPH pPEUICHHH YYEeOHBIX 3aJad COBpPEMEHHbIe HMH(OPMAIOHHBIE
TEXHOJIOTUH JUIS TIOUCKA, CTPYKTYPHUPOBAHHUS, MHTEPIIPETAIMN W TIPEACTABICHUS YYCOHOU |
HAYYHO-TIOMYJISIpHOW HMH(OpMaluy, MOTYYEHHOM U3 Pa3IUYHBIX HCTOYHHMKOB, KPUTHYECKU
aHAJTM3UPOBATH MOTyYaeMYI0 HHPOPMAIIHUIO;

OOBSICHATH MPUHIIHUIIBI IEHCTBHUS MAIINH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3IudaTh
YCIIOBHS UX O€30MaCHOTO MCIIOJIb30BaHMSI B TOBCETHEBHOM JKU3HU;

NPUBOJIUTH MPHUMEPHI BKJIAJa POCCUHCKUX M 3apyOCKHBIX YUEHBIX-(QH3HKOB B Pa3BUTHE
HayKH, B 00BSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIB30BaTh TCOPCTUYCCKUC 3HAHUA I10 (1)I/IBI/IKC B HOBCGI[HGBHOI\/JI KU3HU [OJIA
obecrieueHnst 0€30MaCHOCTH TIPH OOPAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JIJISI
COXPAHEHHUS 3I0POBbS U COOIOICHUS HOPM DKOJIOTUYECKOTO IMOBEJCHUS B OKPYIKaIOIIeH cpee;

paboTath B TpyIIe C BHITOJIHEHHEM PA3IMYHBIX COLUAIBHBIX POJICH, IJITAHUPOBATh paboOTy
TPYNIbl, palMOHAIBHO paclpeiessaTh OOS3aHHOCTH W IJIAHUPOBATh JAEATENbHOCTh B
HECTaHJAPTHBIX CUTYallHsX, aJeKBATHO OICHHBATH BKJAJ Ka)JIOTO W3 YYACTHHKOB TPYIIIBI B
pelIeHne paccMaTPUBAEMOM MTPOOIIEMEI.



HanmeHoBaHMe pa3iesioB U TeM

TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC

KoauuecTBO 4acoB

Ne i/m IpOrpaMME! Beero KonTtposabHbie
padoThbI
Paznen 1. PUBUKA U METO/JbI HAYYHOI'O ITIO3HAHUSA
1.1 ®Pu3KKa ¥ METObI HAYYHOI'O ITO3HAHUS 1 0
Uroro no pazgeny 1
Paznean 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JnHnamuka 10 1
23 3aKOHBI COXpaHEHUSI B MEXAHUKE 6 1
Hroro no pazgeny 26
Paszpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 1 1
' Teopun
32 OCHOBBI TEPMOJUHAMUKHI 10 1
ArperaTHble COCTOSIHHSI BEILIECTBA.
33 2 0
®Da30BbIC MIEPEXOIBI
Hroro no pazgeny 23
Pasznen 4. JIEKTPOIMHAMUKA
4.1 DneKTpocTaThKa 8 0

IIpakTnyeckue
padoThI

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmoreka [{OK
https://m.edsoo.ru/7{41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bubmuoreka [{OK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [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

[TocTosAHHBIM JIEKTpUYECKUI TOK. TOKH B bubmuotexa [JOK

4.2 Pa3IUYHBIX Cpelax 10 ! 2 https://m.edsoo.ru/7f41bt72
Hroro no pazgeny 18
OBILEE KOJIMYECTBO YACOB I10 63 6 9

I[TPO'PAMME


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

HaumeHoBaHMe pa3/ieioB U TeM
NMPOrpamMMbl

Ne i/

Paznea 1. JIEKTPOJJUHAMUKA

MarnuTHOe noje. I1eKTpOMarHuTHast
WHYKIUS

1.1

Hroro no paszneny
Pa3nea 2. KOJIEBAHUSA 1 BOJIHBI
MexaHH4decKHne u SJICKTPOMArHUTHBIC

2.1
KOJIeOaHus
29 MexaHu4ecKue 1 AIeKTPOMAarHUTHBIE
) BOJIHEI
2.3 OnTtuka

Uroro no pazgeny

11 KJIACC
KoanuyecTBo 4acoB

Bcero

11
11

15
31

KoHTpoJbHbIe
padoTbl

Paszea 3. OCHOBBI CIEIIUAJIBHOM TEOPUUA OTHOCUTEJIBHOCTH

OcHOBBI cIEIIMAJIBHON TEOPUH
OTHOCHUTEIIbHOCTH

3.1

Uroro no pazgeny
Paznen 4. KBAHTOBASA ®U3UKA

4.1 Jj1eMEHTHI KBAHTOBOU OIITUKH
4.2 Crpoenue aToma
4.3 ATOMHOE S1p0

Uroro no pazgeny

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

2
2

8
18

IIpakTHyeckue
padoThI

DJIEeKTPOHHBIE
(undposbie)
o0pa3oBaTe/bHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢

bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [{OK
https://m.edsoo.ru/7f41c¢97¢
bubmuoreka [JOK
https://m.edsoo.ru/7f41¢97¢

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97¢c

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c¢97¢
bubmuoreka [JOK
https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢97¢
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5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU

Htoro mo pazneny
Pa3nen 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 O06o0maroriee MOBTOPEHUE

Hroro no pasgeny
OBUIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢
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