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ITOSACHUTEJ/IbHASA 3AITNCKA

[TporpaMMa 1o ¢u3uke 06a30BOTO ypOBHA HAa YPOBHe CpefHEro 00iiero
oOpa3oBanusi pa3paboTaHa Ha OCHOBe TIOJIO)KEHWN W TpeOOBaHUI K pe3y/bTaTam
OCBOeHUsI OCHOBHOM 00pa30BaTe/ibHOM Mporpammel, rpeficraBiaeHHbIXx B @T'OC COO,
a Takke C yuétoMm (befepasbHOM paboueli MporpaMMbl BOCTIMTAHUS W KOHI[ETIIUH
niperiofiaBaiusi yuebHoro mpeaMera «®Pu3nka» B 00pa3oBaTe/bHBIX OpPraHM3aLUsIX
Poccuiickoit ®@esepaliyu, peaM3yOINX OCHOBHbIe 06pa3oBaTe/ibHbIe IPOrPaMMBl.

CojgepxaHve TIporpaMMbl 110 (M3MKe HarpaBlieHO Ha (PopMUpOBaHUe
eCTeCTBeHHO-HayYHOW KapTWHBI MHUpa oOyuaroruxcs 10—11 kmaccoB rpu 00yueHUH
ux (u3vKe Ha 06a30BOM ypOBHE Ha OCHOBe CUCTEMHO-/eATeTbHOCTHOTO TOAX0/a.
[Tporpamma 1o ¢usmke coorBercTByeT TpeboBaHussM ®I'OC COO K mIaHUpPyeMbIM
JMUYHOCTHBIM, TIPEIMETHBIM U MeTalrlpeIMeTHBIM pe3yJ/ibTaTaM OOyuyeHUs, a TakKe
yUWThIBaeT HeOOXOAWMOCTh peanu3al[ii MeXIpeAMeTHbIX CBsizell (U3MKU C
eCTeCTBeHHO-HayYHbIMU yueOHBIMU TIpeiMeTaMy. B Hell orpefiessitOTCS OCHOBHBIE
1[e u3ydeHus (GU3MKK Ha ypOBHE cpefiHero o0iijero oOpa3oBaHMs, TIJIAHUPYeMbIe
pe3y/bTaTbl OCBOEHUSI Kypca (DM3UKU: TUYHOCTHBIE, MeTarpeJMeTHbIe, NpeIMEeTHbIE
(Ha 6a30BOM ypOBHE).

[Tporpamma no gu3uKe BK/IHOUAET:

TIJIaHUpyeMble pe3y/bTaThl OCBOeHMSI Kypca (U3uKu Ha 6a30BOM YPOBHE, B TOM

yucsie rpeJMeTHbIe pe3y/bTaThl 110 TofaM 00yUeHus;

cojiep)kaHue yuebHoro npeamera «@U3HKa» 10 TOZaM 00yUYeHMs.

dusmKa Kak Hayka 0 HauboJsiee 0OIIMX 3aKOHAX TIPUPO/IbI, BBICTYTIasi B KaueCTBe
yueGHOr0 TipejMeTa B IIIKOJie, BHOCUT CYIl[eCTBEHHBIA BK/IaJ B CUCTEMY 3HaHHWM 00
okpyxatoimeM wwupe. IIKogbHBIM Kypc QU3UKA — CUCTeMOOOpPa3yHIui /s
€CTeCTBeHHO-HayYHbIX y4eOHBIX TIPeIMEeTOB, MOCKOJIBKY (hr3MuecKre 3aKOHBI JiexkaT
B OCHOBe TIPOIIeCCOB W SIBJIEHHM, W3yuaeMbIX XUMHeH, Ouosoruedt, dusnueckoit
reorpaueit u acTpoHOMHeM. Vcrionb30BaHUe M aKTUBHOE TIPUMeHeHue (hU3UYeCcKux
3HaHW oOTpejeNisieT XapakTep W pa3BUTHe pa3HO0Opa3HBIX TeXHOJOrHM B cdepe
HEPreTUKH, TPAHCIOPTa, OCBOEHUSI KOCMOCAQ, TOJIyYeHHs HOBBIX MaTepHasioB C
3a/laHHBIMM CBOMCTBAMU W [Ipyrux. V3yueHue (U3MKU BHOCUT OCHOBHOM BKJIQ[ B
dbopMUpoBaHe  eCTeCTBEHHO-HAyUYHOM  KapTWUHbI MHpa  OOyuaroluxcsi, B
dbopMHUpOBaHHE yMEHUM TNPUMEHSITh HAyUHbIM METOJ, MO3HaHUSl TPHU BBINOJTHEHUN
WUMU yueOHBIX UCCIe/JOBaHUM.

B ocHOBy Kypca (u3uKu A/ YypOBHS cpefiHero o0iiero o0pa3oBaHusl T0JI0’KeH
P, uziek, KOTOpble MOXKHO PacCMaTPUBaTh KakK MPUHLUIIBI €r0 TOCTPOEHUSI.

Hoes uenocmHocmu. B COOTBETCTBUM C Hel KypC SIB/SIETCS JIOTUUECKU
3aBepILIEHHBIM, OH COJIePXKUT MaTepuas W3 BCeX pa3fiesioB (PU3MKM, BKJIIOUAeT Kak
BOITPOCHI K/IaCCUYeCKOM, TaK U COBpeMeHHOM (hH3UKHU.

Hoes cenepanuzayuu. B €OOTBeTCTBMM C Hel Marepuan Kypca (U3UKA
00BbeIMHEH BOKPYT (H3UUECKUX Teopuid. BeayiyuM B Kypce siBisieTcst popMUpOBaHHe
Tipe/ICTaB/JI€eHUM O CTPYKTYPHBIX YPOBHSIX MaTepHH, BellleCTBe U TI0JIe.



Hoes eymanumapuzayuu. Eé peanusaiusi TipefriosiaraeT MCIOIb30BaHUe
T'YMaHUTapHOTO TIOTeHI[Mana (U3NUeCcKoll HayKH, OCMBICJIeHWe CBSI3M DPa3BUTHS
GHU3MKK C pa3BUTHEM 0O0IIeCTBa, a TakKe C MUPOBO33PEeHUECKUMH, HPDAaBCTBEHHBIMU U
9K0JIOTHUECKUMH MpobieMamu.

Hoes npuknadHoli HanpasneHHocmu. Kypc ¢u3vku npearnonaraeT 3HaKOMCTBO C
IIIMPOKUM KPYTOM TeXHMUECKUX W TEeXHOJOTHUECKUX TPUIOKEHUM HW3yUYeHHBIX
TEeOpUH 1 3aKOHOB.

Hoess 3Konoeuzayuu peanu3yeTcsi TIOCPeJACTBOM  BBeZIEHHSI  3JIEMEHTOB
cojiep)KaHusl, TTOCBSIIEHHBIX KOJOTMUeCKUM TipobsieMaM COBpeMEeHHOCTH, KOTOpbIe
CBSI3aHbI C pa3BUTHEM TEeXHUKU W TEeXHOJIOTUM, a Takke 00OCyXieHus mpobsiem
paLMOHaILHOTO TIPUPO/IOTIOIb30BaHUS U SKOIOTMUeCKoi 6e30macHOCTH.

Crep>KHEBLIMHM 3jleMeHTaMM Kypca (GH3MKM Ha YpOBHe CpejfHero o0Iero
oOpa3oBaHUs SIBASIOTCS (Qu3nyeckue TeopuH (dhopMHpOBaHUe TpPeACTaB/IeHUN O
CTPYKType TOCTpOeHUus] (PU3ndeckoi TeopuH, ponu (pyHAaMeHTanbHBIX 3aKOHOB U
TIPUHIIATIOB B COBPEMEHHBIX Tpe/ICTaB/IeHUsIX O TIPUPO/ie, TPaHUI[aX NMPUMEHUMOCTH
TEOPHH, /ISl OTTMCAHUS eCTeCTBEHHO-HAyUHBIX SIBJIEHUM U TTPOL[eCCOB).

CurcTeMHO-ZIeSTe/IbHOCTHBIM TIOAXOZ B Kypce (DM3WKH peau3yeTcs Mpexze
BCET0 3a CUET OpraHM3al[uM SKCIIePUMEHTA/ILHOM [IesITeTbHOCTH 00yJaroImmxcst. J{is
0a30Boro ypoBHS Kypca (GHU3UKH — 3TO MCIOJb30BaHHE CHUCTEMbI (DPOHTATBHBIX
KpPaTKOBPEMEHHBIX 3KCIIEPHMEHTOB U JIabOpPaTOpHBIX paboT, KOTOPBIE B ITpOrpaMMe
no ¢u3nkKe o0beAWHEHbI B OOIUN CIHMCOK YUeHWUYeCKHUX IIPaKTUYeCKUX palor.
BriziesieHre B yKa3aHHOM TepeuHe J1abopaTOpHBIX paboT, TIPOBOAUMBIX [jisT KOHTPOJIS
W OLIeHKH, OCYILeCTB/sIeTCS] yuyaCTHUKaMu 00pa30BaTe/IbHOTO TIpOIjecca MCXO[s U3
0COOEeHHOCTeM TUTAaHMPOBAaHUS W OCHalleHHsT KabwHera ¢usuku. Ilpu 3TOM
obecrieuriBaeTCsi OBJafieHWe OOYyYaroIMMHUCS YMeHUSMU TIPOBOJAWTH KOCBEHHBIE
WM3MepeHUs], WCCIe/IOBaHUSI 3aBUCUMOCTeM (PU3MUYeCKMX BeIWMUMH W TIOCTAaHOBKY
OTTLITOB TI0 TPOBEPKe TPe/IJI0’KeHHBIX TUTIOTe3.

Bonbilloe BHUMaHWe Y/eNsieTCsl PeIleHUI0 PaCUéTHBIX M KaueCTBEHHBIX 3a7iau.
[Tpu 3TOM [I71 PACUETHBIX 3a/]au TIPUOPUTETOM SIBJISTIOTCS 3a/laud C SIBHO 3aZlaHHOMN
GU3NUeCKOM  MOJe/Ibl0,  TTO3BOJISIOINME  TPUMEHSTh HM3yueHHble 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jiesia Kypca, TaK U UHTErpUpys 3HAHHUS U3 Pa3HBIX
pa3zmenioB. [l KaueCTBEHHBIX 3a/lau TMPUOPUTETOM SBJ/IIOTCS  3a/laHUs  Ha
00BsicHeHWe MpoTeKaHUs (HU3UUeCKUX sIBJIEHUM U TPOLIeCCOB B OKPY’Karollel KU3HHU,
TpeOytome  Bbibopa  (u3MUecKOW  Mofenu  Jid  CUTyalluM  TIPAKTUKO-
OpPHEHTUPOBAHHOT'O XapaKTepa.

B cootBerctBuM ¢ TpeboBanusmu ®@I'OC COO K mMaTepHa/bHO-TEXHUUECKOMY
obecrreueHrio yueGHOro Ipoiiecca 0a30BbINi ypOBeHb Kypca (DH3WKH Ha YPOBHE
cpegHero o6iero o6pa3oBaHUSI JO/DKEH M3yuaTbCs B YCIOBUSIX TIPEAMETHOTO
KabuHeTa (U3MKKA WM B YC/IOBUSAX WHTEIPUPOBAHHOTO KabOWHeTa IpeiMeTOB
eCTeCTBEeHHO-Hay4YHOTo I1MK/ia. B KaOuHere (u3mKU JO/DKHO OBITH HeoOXoauMoe
naboparopHoe 060pyZi0BaHMeE /IJIs1 BBITIOJIHEHUST YKa3aHHBIX B TIpOrpamMmMe 1o (pusuke
yUeHHYeCKHX TTPAaKTHUeCKUX paboT 1 IeMOHCTPAI[MOHHOe 000pYy/I0BaHHe.



HemoHcTpaliioHHOe  obOopyzsoBaHue  (GOPMHUDYeTCSI B COOTBETCTBUU  C
MIPUHLIATIOM ~ MWHAMAAbHOW  [OCTaTOYHOCTH W obOecrieurBaeT  TMOCTAaHOBKY
MepPeurC/IeHHbIX B TporpaMme TI0 (U3MKe K/IIOUeBbIX [eMOHCTpaIfuil st
WCC/IeJIOBAaHUST ~ W3yYaeMbIX  SIBMEHWM W TIPOLIECCOB,  SMITUPUUECKUX U
dbyHIaMeHTa/IbHbIX 3aKOHOB, MX TEXHUUECKUX TTPUMeHEeHUH.

JlaboparopHoe o0opygoBaHHe /i1 yUEHHUYECKMX IIPAKTHUYEeCKMX paboT
dbopMupyeTcsi B BHIE TeMaTHUYeCKMX KOMIUIEKTOB M 00eCcreunBaeTcss B pacuéTe
OJJHOTO KOMILIEKTa Ha [AByX oOyuaronuxcs. TemaThueckhe  KOMIUIEKTBI
nabopaTopHOTO 00OpYZIOBaHUSI [IO/DKHBI ObITH TOCTPOEHBbI Ha KOMIUIEKCHOM
WCTIO/Tb30BaHUM aHAJIOTOBbIX M I[M(POBBIX TIPUOOPOB, a TakKe KOMITbIOTePHBIX
M3MepUTe/IbHBIX CUCTeM B BU/le [TU(PPOBBIX 1abopaTopuii.

OCHOBHBIMH 11e/ISIMU M3y4deHust (U3UKHU B 0011leM 06pa30BaHUM SBISIFOTCS:

dbopMrpoBaHre WHTepeca U CTPeMJIeHUsT 00YUaroIUXCsl K HAayYHOMY U3yUueHHUI0
TIPUPO/IbI, Pa3BUTHE UX WHTE/IJIEKTYabHBIX ¥ TBOPUECKUX CTIOCOOHOCTeI;

pa3BUTHE TIpe/ICTaB/eHN O HAyYyHOM MeTofie TIO3HaHUs U (HOpMUpOBaHHe
HCCITeJOBATe/TbCKOTO OTHOIIIEHHS K OKPY/KaIOIINM SIBJIEHHSIM;

dbopMrpoBaHe HAyUyHOTO MHPOBO33DEeHUs] KaK pe3yibTaTa W3y4YeHUs OCHOB
CTPOeHMsI MaTepUH U (hyH/IaMeHTaIbHBIX 3aKOHOB (DH3UKH;

dopMrpoBaHre YMeHHI OOBSCHSTH SIBJIEHHS C HCIOJb30BaHHEM (PHU3NUeCKUX
3HAHUH M HayUHBIX JJ0KA3aTe/IbCTB;

dbopMrpoBaHre TIpeJCTaBlAeHUA O POAU (PU3MKA [Ji Pa3BUTHSL JIPYTHX
eCTeCTBeHHBIX HayK, TEXHUKU U TeXHOJIOTHH.

HocTkeHne 3TUX Iiesieli obecrieuriBaeTCsl pellleHWeM CreAyrOIUX 3a7iau B

rpoijecce u3yueHust Kypca GU3MKU Ha ypOBHe cpefiHero o01iijero o6pa3oBaHus:
npruoOpeTeHre CHUCTeMBI 3HaHHK 00 O0OIMX (H3NUeCKHX 3aKOHOMEDPHOCTSX,
3aKOHaX, TeOpWsX, BK/IIOYass MeXaHWKY, MOJeKY/ISpHyl0  (HU3MUKY,
3/IEKTPO/JUHAMUKY, KBAHTOBYIO (DM3UKY U 3IEMEHThI acTPO(MH3UKHY;
dbopMrpoBaHre yMeHUM TIPUMEHSITb TeOpeTHUeCKHe 3HaHUS [T 0ObsSCHEHUs
bU3NUeCKUX SBJIEHUM B MPUPOZE U I IPUHATHS MMPAaKTUUeCKUX pellieHn B
TIOBCEeTHEBHOM >KH3HU;

OCBOEHMe CIIoCOO0B pellleHusl pa3/IMUHbIX 3a/lau C SIBHO 3a/laHHON (pu3nueckoi
MoJleNblo,  3ajay, [o/ipa3yMeBalOIIMX  CaMOCTOsITe/lbHOe  CO3ZaHue
dbu3rMueckKon Mo/iev, aZileKBaTHOM YC/IOBUSIM 3a/lauu;

NMOHUMaHuWe (U3MUeCKUX OCHOB W TIPUHLIUIOB [JIeHCTBUSI TeXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX TIPOLIECCOB, MX BJIMSHUS Ha OKDPY’KarOIIYIO
cpeny;

OB/laZieHWe MeTO/JlaMUd CaMOCTOSITeIbHOTO TIJITAHUPOBAaHUS U TPOBeIeHHs
bu3nUecKUx IKCTIEPUMEHTOB, aHa/M3a W WHTepIipeTalyyd WH(OPMaLUY,
oripe/iesieHusT IOCTOBEPHOCTH TI0/TyUeHHOT'0 pe3y/ibTaTa;

Co3/laHre YCIOBUM [/ Pa3BUTHSA YMEHHU IMPOEKTHO-MCC/IeZI0BATeTbCKOM,
TBOPUYECKOM [1eSITeTbHOCTH.



Ha wusyuenne ¢usuku (6a30BBII YpOBEHb) Ha YypPOBHE CpegHEero O00IIero
obpa3zoBanust otBoAuTCs 136 uacoB: B 10 kmacce — 68 yacoB (2 vaca B Hefiesnio), B 11
Kjacce — 68 uacoB (2 yaca B HeZieJto).

[MpegnaraeMerii B mporpaMme Ti0 GHU3MKe TiepeueHb JlaOOpPaTOPHBIX U
MPaKTHUECKUX paboT SBIsSeTCS peKOMeH/OBaHHBIM, YUHTe/lb Je/laeT BbIOOP
NIpOBeJIeHUsT  J1abOpaTOPHBIX pabOT W  OIBITOB C YYETOM WHUBUAYaTbHBIX
0cobeHHOCTeN 00yJaroIuXCsl.

COJEPXAHUE OBYUEHUSA
10 KJ/TACC

Pa3pesn 1. ®usuka ¥ MeTOABLI HAYYHOI'0 I03HAHUSA

Pu3uka — HayKa o npupozie. HayuHble MeTO/bl TO3HAHUS OKPY>KaroLllero Mupa.
Ponb 3KCnepymeHTa U TeOpUM B MPOL[ECCe TMO3HAHWUS IIPUPOABLI. JKCIIEPUMEHT B
duzuke.

MogenvpoBaHue (QU3MUYecKUX SIBJeHUWM W mpoleccoB. HayuHble TuUmnoresbl.
dusrueckre 3aKOHbl WM TeOpuU. ['paHuLIbl NPUMEHHMMOCTH (PU3NUECKUX 3aKOHOB.
IIpuHIMIT COOTBETCTBUA.

Posb 1 MecTo u3MKU B (pOPMUPOBAHMY COBPEMEHHOUW HayYHON KapTUHBI MUPa,
B [IPAaKTUYECKOM JIeSITeIbHOCTH JIFO/eH.

LemoHcmpayuu

AmnasioroBbie ¥ IU(POBbIe U3MepUTe/TbHbIe TPUOOPHI, KOMITbIOTEPHBIE JATUNKH.

Pa3pen 2. MexaHuKa

Tema 1. Kunemamuka

Mexannueckoe gBwkeHHe. OTHOCUTENBHOCTb MEXaHUYECKOr0 [IBUKEHMSI.
Cucrtema otcuéra. Tpaekropus.

[TepemelieHne, CKOpPOCTb (CpefHsii CKOPOCTb, MIHOBEHHasi CKOpPOCTb) U
YCKOpeHHWe MaTepuaibHOM TOYKH, WX TMPOEKLMM Ha OCHA CUCTEMBbI KOODAUHAT.
CrioXkeHue riepeMelleHU U CJI0JKeHe CKOPOCTEN.

PaBHOMepHOe U paBHOYCKOpDEHHOe TIpsIMOJIMHeliHoe [BwxeHue. ['paduku
3aBUCMMOCTU  KOOpPJWHAT, CKOPOCTH, YCKOpeHus, TMyTU U [epeMelleHus
MaTepyaJbHOW TOUKU OT BPEMEHH.

CBobosiHOe mazieHue. Y cKopeHue CBOOOIHOTO TafleHusl.

KpuBonuHeliHoe gBv>KeHUe. [IBH)KeHUe MaTepruaJbHOW TOUKU 110 OKPY>KHOCTH C
TOCTOSTHHOM T10 MOJYJ/IF0 CKOPOCTBhIO. YTJIOBasi CKOPOCThb, JIMHEWHAas CKOPOCTh.
[Tepuos v yactoTta obpartrieHus. [leHTpocTpeMuUTe/IbHOE YCKOPEHHE.

TexHuuyecKue yCTPOWCTBA U MPaKTUUYEeCKOe NpUMeHeHre: CIIUA0OMETD, IBUKeHNe
CHapsiZ|0B, L|elHbIe ¥ PeMEHHbIe Tlepe/jaull.

LlemoHcmpayuu



Mogens cucteMbl OTCYéTa, WIIKOCTPALMS KUHEMaTUUeCKUX XapaKTepUCTUK
[BUKEHUS.

[Tpeobpa3oBaHue ABW)KEHH C UCITOb30BaHUEM ITPOCTHIX MeXaHH3MOB.

[Tajenvie Tes B BO3yXe U B Pa3pe’KeHHOM MPOCTPAHCTBe.

HabsmofjeHue [JBIKEHWS Teja, OpOIEHHOrO IO/l YI7IOM K TOPU30HTY U
TOPU30HTAJILHO.

W3mepeHue ycKoOpeHUs1 CBOOOHOTO Ma/leHuUs.

HanpagsieHne CKOpOCTU NPU [ABUYKEHUH M0 OKPY>KHOCTH.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

N3yueHne HepaBHOMEDHOI'O [BWXKEHHUSI C LeJIbI0 Orpefe/ieHUsT MIHOBEHHOU
CKOPOCTH.

WccnenoBaHre COOTHOLLIEHUS] MeXAy [MYTAMM, TPOUJEHHBIMU TeJIOM 3a
T110C/IejoBaTe/IbHbIe paBHbIe TIPOMEXYTKH BPeMeHU IIPU PaBHOYCKOPEHHOM [IBM)KeHUU
C HayaJIbHOW CKOPOCTBIO, PAaBHOU HY/JTIO.

N3yueHne 1BM>KeHUS LIapUKa B BA3KOU >KUIKOCTH.

Vi3yuyeHue ABM>KeHUs Tefa, OpOIIeHHOTO TOPHU30HTAIBHO.

Tema 2. Junamuka

[MpuHumn  otHocutenbHocTM — [amunesi.  [lepBbii  3akoH — HbrOTOHA.
NuepumanbHble CUCTEMbI OTCYETA.

Macca tena. Cuna. IlpuHuun cyrneprio3uniuu cui. Bropoli 3akoH HetoToHa A5t
MarepyaJbHOW TOUKU. TpeTry 3aKoH HbIOTOHA /17151 MaTeprabHbIX TOYEK.

3aKOH BCEMUPHOT0 TAroteHus. Cuna Tsokectu. [lepBas KocMuyeckast CKOPOCTb.

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

Tpenue. Buapl TpeHust (TOKOsl, CKO/IbXeHUs, KaueHus1). Cuna TpeHusi. Cyxoe
TpeHue. Cuja TpeHUsI CKOJbKeHUsI U CWia TpeHus mokos. KosadduiveHT TpeHusl.
Cwusa compoTUB/IeHUs TIPU ABWKEHUU TeJla B JKUAKOCTU W/ rase.

[TocTymaTe/ibHOe U BpalaTebHOe ABMKeHHe abCOMIOTHO TBEPOTO TeJa.

MOMEHT CW/ibl OTHOCUTE/IbHO OCU BpaujeHus. Ilneuo cunbl. YioBus
paBHOBeCHs TBEPAOIO Tesa.

TexHuueckue YCTPOWCTBA U TMpakKTUYeCcKoe TMpHMeHeHue: TMO/[IIUITHUKHY,
[IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

LlemoHcmpayuu

fABnenve vHepLyu.

CpaBHeHVe MacC B3aUMOJeUCTBYIOLLUX TeJl.

Bropou 3akoH HeroTOHa.

N3mepenue cui.

Crio)keHue CuJl.

3aBUCUMOCTb CUJIbI YTIPYTOCTU OT AiehOpMaLivu.

HesecomocTs. Bec Tesna rpu yCKOpeHHOM MO bEMe U Ma/jeHUH.

CpaBHeHMe CWJI TPeHUS TI0KOSI, KaUeHUsI U CKOJIb)KeHUSI.

YcnoBust paBHOBecHst TBEPAOro Tena. Buzibl paBHOBeCHs.

YueHuueckuli 3KcnepumeHm, aabopamopHble pabombil



V3ydeHue ABM>KeHUs OpycKa 10 HAaKJIOHHOM TJIOCKOCTH.

WNccnenoBanne 3aBUCMMOCTU CWJI YIIPYTOCTH, BO3HUKAKOILMX B TIPY)KHMHE U
pe3uHOBOM o0pa3iie, OT Ux AedopMariuu.

WccnenoBanue ycioBUM paBHOBECHsS TBEPOrO TeJla, UMEROIero OCb BpallleHUs.

Tema 3. 3aKOHbI COXpAHEHUS1 8 MEXAHUKe

NmMnynbc MaTepuasbHOM TOUKM (Tesia), CUCTEMbl MaTepUa/ibHbIX TOYEK.
NmnyneC cunbl ¥ M3MEHeHHWe UMIyJibCa Tejla. 3akKOH COXpaHeHUs WMIYJIbCa.
PeakTHBHOe [IBU)KeHUe.

Pabora crsbl. MOIITHOCTD CHUJIBL.

KuHeTnyeckasi SHepruss MarepuajbHOM TOuku. TeopemMa 00 W3MeHeHUH
KUHETUYECKOW SHEPIruu.

[ToTenumanbHasi sHeprusi. [loTeHIManbHas SHeprusi ynpyro AehopMUPOBaHHOMN
Npy>kuHbI. [ToTeHI[MaTbHasE SHeprus Tejia BO/IM3U TTOBEPXHOCTH 3eMJTH.

[ToTeHlManbHBIE U HEMNOTeHI[Ma/bHbIe CU/Tbl. CBsi3b PabOThI HETIOTeHI[HATbHbBIX
CU C U3MEHEHWeM MeXaHWYeCKOW SHepPruu CUCTeMbl Tes. 3aKOH COXpaHeHUs
MeXaHUUeCKOU SHePTUu.

Yripyrue v Heynpyrve CTOJIKHOBEHUS.

TexHUuyeckue YCTPOMCTBA M MpPAKTUUYECKOe TMpHMeHeHHe: BOJIOMET, KOIIEp,
TIPY>KUHHBIN NTUCTOJIET, IB)KEHUE PaKeT.

LlemoHcmpayuu

3aKOH COXpaHeHUs! UMITyJIbCa.

PeakTuBHOE IBUXKEHUE.

[Tepexo/ ToTeHL[MATbHON YHEPTUU B KWUHETUUECKYHO U 00paTHO.

YueHuuecKull 3kcnepumeHm, 1a6opamopHble pabombl

V3ydyeHuve abCOMIOTHO HEYINPYroro yjapa C TIOMOIIbIO [JBYX OJWHAKOBBIX
HUTSHBIX MassTHUKOB.

ViccnenoBanue cBsi3v pabOTHI CHITBI C UI3MeHEHHeM MeXaHHWUeCKOW SHepruu Tejia
Ha MpUMepe pacTsyKeHHs! Pe3SUHOBOIO JKI'yTa.

Paspen 3. Moneky/isipHas (pu3nKa 4 TepMOUHAMHKA

Tema 1. OcHO8bI MO/1€KY/ISIPHO-KUHeMu4ecKoll meopuu

OCHOBHBIE TIO/IOXKEHUSI MOJIEKYJ/ISIPHO-KMHETUYECKOU TEeOpPUM Y MX OMBITHOE
obocHoBaHue. bpoyHoBckoe aBwkeHwe. [Iuddy3us. XapakTep [ABWKEHUS U
B3aMMO/eHMCTBUS YaCTUL] BellleCcTBa. MoJie/iM CTpOeHrs ra30B, )XUAKOCTeN U TBEPJbIX
Tes1 U 0ObsSICHEHHe CBOMCTB BelljeCTBa Ha OCHOBe 3THX Mozesiedi. Macca U pa3mepsl
MoJiekys1. KonmuectBo BeljectBa. [locTositHHas ABorazpo.

TernioBoe paBHOBecue. Temriepatypa u eé wusMmepenue. lllkana Temmepartyp
Henbcus.

Mopens upeansHoro rasa. OCHOBHOe ypaBHeHHe MOJIEKYJ/ISIpPHO-KMHeTHYeCKON
TEOpUM WUJeanbHOTO Tra3a. AOco/oTHasi TeMmriepaTypa Kak Mepa cpefHei
KWHETUUeCKOW 3HepPruy TeIvIOBOro [BWXeHMs uactvl rasa. Illkama TemrmepaTyp
KenbBuHa. I'a3oBble 3akoHbl. YpaBHeHUe MeHjeneeBa—KnanerpoHa. 3akoH



HanbToHa. M301mpoliecchl B UleaJlbHOM ras3e C TOCTOSSHHbIM KOJIMUeCTBOM BelleCTBa.
I'paduueckoe mipefcTaBieHre W30MPOLIECCOB: M30TepMa, U30X0pa, u3obapa.

TexHuuecKre yCTPOMCTBA U MPaKTUUeCKOe TIpUMeHeHNe: TepMOMeTp, OapoMeTp.

LemoHcmpayuu

OmnbIThl, [JOKa3blBarolLye [AWCKPETHOe CTPOeHHe BelecTBa, (¢oTorpapuu
MOJIEKYJI OPraHUYeCKHX COeJMHEeHHUH.

OmnbIThI 110 AU PY3UM XKUAKOCTEN U ra3oB.

Mojens OpOYHOBCKOTO JABMXXEHUS.

Mogens ornbita LTepHa.

OnbIThI, OKa3bIBaloLMe CyIlleCTBOBAHUE MEXMOJIEKYISIPHOTO B3aUMO/IECTBUSI.

Mogesnb, WTIOCTPUPYIOLLasi NPUPOAY AaBJeHUs ra3a Ha CTEeHKU COCy/a.

OnbIThl, WIIIOCTPUPYIOLLME YpaBHEHWe COCTOSIHUS —HWJeasbHOr0  rasa,
M30I1POLIeCChI.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombl

OmnpepesieHe Macchl BO3JyXa B K/JIaCCHOW KOMHATe Ha OCHOBE W3MepeHWM
00BEMa KOMHATHI, ZIAB/IEHUs U TeMIIepaTyphl BO3/[yXa B HEM.

VccnepnoBaHve 3aBUCMMOCTH MEXAY TNapaMeTpaMyd COCTOSIHUSI pa3peKeHHOTO
rasa.

Tema 2. OcHo8bl MepMOOUHAMUKU

TepMoauHaMUueckasi CUCTeMa. BHYTpeHHsII SHeprusi TepMOJWHaMUUeCKOM
CUCTeMbl U CrocoObl eé n3MeHeHus. KomuecTBO TersioTel U paboTta. BHyTpeHHSsIs
3Heprus 0/IHOaTOMHOTO W/ieasbHOro rasa. Buabt Terionepeauun:
TETJIONPOBOIHOCTb, KOHBEKIL[Usl, W3/lyueHHWe. Ye/ibHas TeryIoEMKOCTb BellleCTBa.
KonuyecTBo TernioThl MpU Terionepeaye.

[MonsTie 06 a;uabaTHOM Tipoiiecce. [lepBBIi 3aKOH TepMOAWHAMUKH.
[IpuMeHeHre TIepBOrO 3aKOHa TepMOJMHAMUKM K wu3onponeccaMm. ['padumueckas
WHTepIipeTalys paboThl Tasa.

BTopoii 3akoH TepMoHaMUKA. HeoOpaTUMOCTh MPO1iecCOB B TIPHUPO/IE.

TerioBble MalMHbI. [IpUHIIUTIBI ZEMCTBUS TETUIOBBIX MalliiH. [Tpeobpa3oBaHuis
SHEPTUM B TeIUIOBbIX MallrHaxXx. Ko3(d@uiueHT T1ose3Horo JelCTBUSI Tem0BOU
MammHbl. [ukn KapHo u ero Kos(¢uULMeHT 10/ie3HOro JeWCTBUS. DKOJIOruYecKue
1po6JieMbl TeTI03HePreTUKY.

TexHuueckue yCTpPOMCTBA M  TIPAaKTUYECKOe TIPUMEHEHHe: JIBUraresib
BHYTPEHHET0 CropaHusi, ObITOBON XOMOAW/IbHUK, KOHAULIMOHED.

LlemoHcmpayuu

V3mMeHeHrie BHyTpeHHeW SHepPTUM Teja IPU COBepllleHnd paboThl: BbUIET
npoOKu u3 OyTBIIKK MO, [eHCTBHEM CKaToro BO3[yXa, HarpeBaHuhe 3¢upa B
JaTyHHOU TPyOKe TIyTéM TpeHus (BUZe0JeMOHCTPALIVS).

W3meHeHne BHyTpeHHEeH 3HepPruu (TemMriepaTypbl) Teja Mpu Tersionepeaauve.

OmpIT 110 aZitabaTHOMY pacCIIMPeHHIo BO3/yXa (OIBIT C BO3AYIITHBIM OTHUBOM).

Mojienm mapoBoi TypOWHBI, JBUTATe/si BHYTPEHHETO CropaHHs, pPeaKTHBHOTO
JIBUTATeJIsl.



YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombi

N3mepenue yiebHOM TEMIOEMKOCTH.

Tema 3. Azpezamuble cocmosiHus geujecmea. Pazoebie nepexoobl

[Tapoobpa3oBanre U KoHAeHcarus. Mcrmapenue u KumeHwe. AOGCOMIOTHas U
OTHOCUTE/IbHasl BJAXXHOCTh BO3AyxXa. HachblnleHHbIM 0ap. YgenbHasi TemaoTa
rnapoo6pa3oBaHusi. 3aBUCUMOCTb TeMIlepaTypbl KATIEHUSI OT JaBeHUs.

TBépgoe Tesno. Kpucramnmueckue u amopdHble Tena. AHU30TPOMUSI CBOWCTB
Kpucta/uioB. Kugkue Kpucrtauibl. (CoBpemeHHble MaTepuasnbl. [lnaBneHue wu
KpUCTa/U3alusi. Y jenbHas TerioTa riaBaeHus. CybnuMarnusi.

YpaBHeHHe TeruIoBoro OanaHca.

TexHWuyeckre YCTPOMCTBA U TMPAaKTUUYECKOe TIPUMEHeHWe: TUTPOMeTp |
TICUXPOMETP, KaIOPUMETP, TEXHOJIOTUU MOJTyYeHUs COBPEMEHHbIX MaTepruasioB, B TOM
yKC/ie HAHOMaTeprasaoB, U HAHOTEXHOJIOTUH.

LlemoHcmpayuu

CBoMCTBa HACBII[EHHBIX MapOB.

KurieHue 1ipy NOHWKEHHOM [1aB/IeHUM.

Crioco0bI U3MepeHUsT BIayKHOCTH.

Habtro1eHre HarpeBaHMs U TI/IaB/IeHNsT KPUCTA/I/TAUYECKOTO BellecTBa.

JeMoHCTpaLys KpUCTaIoB.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

V3mepeHrie OTHOCUTE/TbHOM BJI&)KHOCTH BO3ZyXa.

Pa3pen 4. JnekTpoguHaMuKa

Tema 1. dnekmpocmamuka

OneKTpu3auys Tel. DIeKTpUUeCcKuy 3apsz. IBa BUAA 3/1eKTPUYECKUX 3apsifioB.
[TpoBOAHVKH, AVSMEKTPUKU U MOJTYTIPOBOAHUKUA. 3aKOH COXPAHEHHUS 3JIEKTPUYECKOrO
3apsja.

BsaumopeiictBue 3apsioB. 3akoH KysnoHa. ToueuHblld 3/1eKTpUUeCKUM 3apsf.
Onekrpuueckoe rosie.  HanpspkEHHOCTb — 37eKTpyuuyeckoro  ross.  IlpuHuwn
CyNepro3vlUi 3JIEKTPUUYECKUX moJied. JIMHUM HarnpssKEHHOCTU 3JIEKTPUYECKOTo
TI0JIS1.

Pabora cun snekTpocTaTiueckoro mosis. [ToTeHiuan. Pa3HOCTh TOTeHIMAJIOB.
[IpOBOAHMKM M [JU3IEKTPUKU B 3JIEKTPOCTaTUUeCKOM Tiosie. [IusyieKTpudeckas
TIPOHUL[AEMOCTb.

OJIeKTPOEMKOCTb. KoHAeHCcaTop. OJ/IeKTPOEMKOCTh ILJIOCKOIO KOHZEeHCaTopa.
OHeprus 3apsuKeHHOT0 KOHAeHcaTopa.

TexHuueckue yCTPOMCTBA UM MPAKTAUECKOe TIPUMeHeHWe: 3J1eKTPOCKOII,
3/IEKTPOMETpP,  3/eKTPOCTaTHuUecKass 3allldTa, 3a3eMJeHHe 3JIeKTPOIpubopoB,
KOH/IEHCAaTOp, KOMUPOBAJ/IbHBIW annapar, CTPYHMHbIN TIPUHTEP.

LemoHcmpayuu

Y CTpOUCTBO M MIPUHLIMIT [IeUCTBUS 3/IEKTPOMETpa.

B3aumopelcTBre Has/1eKTPU30BaHHbIX TeJl.



DeKTpUUeCcKoe 1moJie 3apsKeHHBIX TeJl.

IIpoBOAHUKU B 3/1€KTPOCTAaTUUECKOM I10JI€.

DJIeKTpoCTaThueCcKast 3alluTa.

[W>3/1IeKTPUKY B 3/IEKTPOCTaTUYECKOM T10J1€.

3aBUCUMOCTb 3/IEKTPOEMKOCTU TIJIOCKOTO KOHJZleHcaTopa OT IUIOLIAAU TIACTUH,
PacCTOSTHUS MEXXAY HUMU U IN3JIEKTPUUYECKOW TTPOHULIaeMOCTH.

OHeprus 3apsyKeHHOr0 KOHleHcaTopa.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

N3mepeHue 3/1eKTPOEMKOCTH KOH/|€HCAaTOopa.

Tema 2. IIocmosiHHbIll 3/1eKmpuidecKutli mok. Toku e paz/auuHbIX cpedax

ONeKTPUUeCKMHA TOK. YUIOBUSI CYLLEeCTBOBaHHSA 3JI€KTPUUYECKOrO TOKa.
Nctounvku Toka. Cuna Toka. [1oCcTOSSHHBIN TOK.

Hanpsokenue. 3akoH OMa /11 yyacTKa Lieru.

OJIeKTpUUYeCKoe  COIpOTHBI/IEHVEe. Y[e/JbHOe COIPOTHMB/IEHHE  BeLeCTBa.
[TocnenoBaTenbHOe, Mapasie/ibHOE, CMelllaHHOe COeJUHeHre MPOBOJHUKOB.

Pabora  anekTpuueckoro Toka. 3akoH  [Dkoyns—JleHia.  MOIIHOCTB
5J7IEKTPUYECKOTr0 TOKaA.

OJIEKTPOABWIKYLLIAs CHJIa U BHYTPEeHHee COTNPOTHB/IEHHE UCTOYHMKA TOKA. 3aKOH
OMa /151 IO/THOM (3aMKHYTOW) 3/1eKTpruecko 1enu. KopoTkoe 3amMbIKaHUe.

DJIeKTPOHHAs TPOBOJUMOCTb TBEP/bIX METas/lUyIOB. 3aBUCUMOCTb COMIPOTUB/IEHUS
MeTaJl/IOB OT TemIiepaTypbl. CBepXIPOBOJUMOCTb.

OJIeKTpUUeCKU TOK B BaKkyyMe. CBOMCTBA 3/IEKTPOHHBIX ITyYKOB.

[TonynpoBoJHUKWY. CobcTBeHHast u TpUMecHast NIPOBOIUMOCTh
TOJTyTIPOBOTHUKOB. CBOMCTBa p—n-Tiepexo/ia. [1o1yrpoBoAHUKOBBIE TIPUOOPHI.

ONeKTpUueCcKMd TOK B pacTBOpax M paciuiaBax  37€KTPOJIUTOB.
DJIEKTPOJIUTUYeCKast JUCCOLaLUsA. DJIeKTPOJIn3.

DeKTpUUeCKri TOK B ra3ax. CaMOCTOSITe/IbHbIA U HECAaMOCTOSITE/IbHBIN pa3psif,.
Monnus. I1na3ma.

TexHuueckue yCTPOWCTBA W MpPAKTUUYECKOe TMPUMEHeHWe: aMIlepMeTp,
BOJIbTMETP, PEOCTaT, MCTOYHWKH TOKA, 3JeKTpOHarpeBaTe/lbHble MpPHUOOPBHI,
3/IeKTPOOCBETUTE/IbHbIe TPUOOPBI, TEPMOMETP COMPOTUB/EHUS, BaKyyMHBIN MO/,
TePMHUCTOPBI U (POTOPE3UCTOPHI, TTOTYTIPOBOAHUKOBBIN U0/, Ta/IbBaHUKaA.

LemoHcmpayuu

V3mepeHue CHJIbI TOKA Y HallpsUKEeHUS.

3aBUCMMOCTb COTNPOTUB/IEHUSI LWIUHAPUYECKHUX TPOBOJHUKOB OT [IJIMHBI,
TL/IOLLA/IN TTOTIEPeYHOr0 CeUeHUs U MaTepuarna.

CwMmeliaHHOe coeIMHEHUe TIPOBOJHUKOB.

[IpsimMoe w3MepeHUe 5/MEKTPOABWXKYyIeM cuwibl. KOpOTKOe 3aMblKaHUe
rajlbBaHUUYeCKOr'0 3/IeMeHTa U OLleHKAa BHYTPEHHero CONPOTUBJIEHUS.

3aBUCUMOCTb COTIPOTUBJIEHUSI MeTa/VIOB OT TeMIIepaTyphl.

IIpoBOAMMOCTB 3/1€KTPOJIUTOB.

W ckpoBoit pa3psii U NpOBOJUMOCTb BO3JyXa.



OAHOCTOPOHHSIS MPOBOAUMOCTD AUO/A.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombi

V3yueHue cMeIaHHOTO COeJUHEHNSI PE3UCTOPOB.

V3mepeHne 5/1eKTPOJABWXKYLLEN CUIbl WUCTOYHUKA TOKA U ero BHYTPEHHero
COMPOTUB/IEHUS.

HabnromeHue 3mekTposii3a.

MexnpesMeTHbIe CBA3M

N3yuenue Kypca ¢usuky 6a3oBoro ypoBHsi B 10 Kjacce OCyLeCTB/SIeTCS C
YU4ETOM COJEp>KaTe/lbHbIX MEXIPeJMEeTHbIX CBsI3eM C KypcaMd MaTeMaTHKH,
buonoruu, XUMUU, Teorpadyy ¥ TEXHOJIOTHH.

MedicnpeOmemHble noHsimusi, CBsi3aHHble C W3y4YeHUEM METO/0B Hay4HOro
MO3HAHWs: sIBJieHWe, HayuHbIid (akT, TUMOTe3a, (Qu3nueckas BeIUUYMHA, 3aKOH,
Teopwusi, HaOMOieHre, SKCTIePUMEeHT, MO/ie/IMPOBaHKe, MO/iefTb, N3MepeHHe.

Mamemamuka: pellleHre CUCTeMbl ypaBHeHUM, MUHelHas GyHKUus, TTapaborna,
ruriepbosia, ux rpaduKd W CBOMCTBA, TPUrOHOMeTpUuecKue (GYHKLUW: CHHYC,
KOCHHYC, TAH€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOEe TOXX[ECTBO, BEKTOPbI
Y MX MPOEKLIMY Ha OCU KOOPZUHAT, C/I0’KeHe BEKTOPOB.

Buonozusi: MexaHUueCcKoe [BW>KEHHE B >KUBOW TMpupoge, aud@ysus, ocmoc,
Teryio00MeH >KMBBIX OPraHuW3MOB (BU/bI Teruiornepefaud, TeI/ioBOe paBHOBECHeE),
3JIeKTPUUECKUE SIBJIEHUS B JKUBOU MPUPO/IE.

Xumusi: IACKpeTHOe CTpOeHWe BelecTBa, CTPOEHWEe aTOMOB M MOJIEKYJ, MOJIb
Bell[eCTBa, MOJISIPHAsi Macca, TeryioBble CBOMCTBA TBEPABIX TeJ, )KUJKOCTeH U ra3os,
3/IeKTpUUECKUe CBOKMCTBA METaJI/IOB, 3/IEKTPOJIMTAUECKAs JUCCOLMalLysl, Ta/lbBaHUKa.

Teoepacpus: BMaKHOCTb BO3/[yXa, BETPbI, OapoMeTp, TepMOMETP.

TexHonoeusi: ipeobpa3oBaHyie ABMKEHUM C UCTIO/b30BaHHEM MeXaHU3MOB, YUET
TPeHUs] B TeXHUWKe, IMOALIWITHUKYN, UCIO/Ib30BaHNe 3aKOHa COXPaHeHWs UMITy/IbCa B
TeXHUKe (pakeTa, BOJOMET U [pyrue), [BUraTe/lb BHYTPEHHErO0 CropaHusi, IapoBast
TypOrHa, OBITOBOM  XOJOAWIBHUK, KOHAWULMOHED, TEeXHOJOTMU  TIOy4YeHus
COBpPEMEHHBIX MaTepuajioB, B TOM UHWC/Ie HaHOMaTepUaJoB, MU HaHOTEXHOJIOTHH,
3JIEKTPOCTaTUUeCKasl 3allliTa, 3a3eMJyieHHe 3JIeKTPONpUOOPOB, KCEPOKC, CTPYHHBIN
MIPUHTEpP, 3JeKTpOHarpeBaTe/ibHble TMPUOOPHI, 3/IEKTPOOCBETUTE/bHbIE MPHUOOPHI,
ra/ibBaHUKa.

11 KITACC

Pa3pen 4. JnekTpoguHaMuKa
Tema 3. MazHumHoe nosie. 3/1eKMpoMazHUMHAs UHOYKYus
[TocTosiHHbIe MarHUTBL. B3anmopencTBHe MOCTOSHHBIX MAarHUTOB. MarHuTHoe
rosie. BekTop MarHUTHOW WHAYKLWU. [IpUHLMN Cyneprno3vLydd MarHUTHBIX TOJIEH.
JIvHMM MarHUTHOW WHAYKUMM. KapTuHa J/AWMHUM MarHUTHOM WHAYKLWAWA TIOJS
TIOCTOSIHHBIX MarHWTOB.



MarHuTHOe noJjie MPOBOAHMKA C TOKOM. KapTuHa TMHWNM UHAYKLMA MarHUTHOTO
1O/l JJIMHHOIO TIPIMOI0 TPOBOJHMKA U 3aMKHYTOI'O KOJIBL[EBOIO TIPOBOJHUKA,
KaTyLIKU ¢ TOKOM. OnbIT JpcTefa. BlavMoelicTBre TPOBOAHUKOB C TOKOM.

Cuna AMnepa, eé MOJy/Ib U HarlpaBJieHUe.

Cuna JlopeHiia, eé MOAy/ib Y HaripaB/ieHUe. [IBH)KeHUe 3apshKeHHOM YaCTULlbI B
O/THOPO/THOM MarHUTHOM T10J1e. PaboTa cusbl JIopeHiia.

SIB/eHMe 3/1eKTPOMarHUTHOW MHAYKLIMU. [TOTOK BeKTOpa MarHUTHOW UHZAYKIIAU.
DNeKTPOABWKYIIasl ChJla UHYKLIMKU. 3aKOH 3/IeKTPOMarHUTHOM UHAYKUuu dapajes.

BuxpeBoe »3nekTpuyeckoe moJie. OEKTPOABMXKYyLasg CWla UHAYKLUU B
IIPOBOJHUKeE, IBUKYI|eMCS [TOCTYyIIaTe/IbHO B O4HOPOJHOM MarHUTHOM I10JIe.

ITpaBusio JleHua.

NHAYKTUBHOCTb.  fIBlleHMe  CaMOMHAYKLMU.  OJIEKTPOABWXKYLas  CWJIa
CaMOUHAYKLIUMU.

OHeprusi MarHUTHOTO T10JI KaTYLLKU C TOKOM.

OJIEKTPOMarHuTHOe ToJie.

TexHUUYeCKUe YCTPOWCTBA U TIPaKTUUeCKOe TIPUMeHeHUe: TTIOCTOSTHHbIe MarHUTHI,
5/IEKTPOMAarHuThl,  3/IeEKTPOJBUraTe/ib, YCKOPUTE/NM  SJIeMEHTapHbIX  YaCTUL,
VH/YKLWOHHAs IeYb.

LlemoHcmpayuu

OmnbIT OpcTesa.

OTK/10HeHKe 3/IeKTPOHHOI0 MyYKa MarHUTHBIM T10JIEM.

JIMHUM VHAYKL[MY MarHUTHOT'O TI0JIA.

B3anmMogelicTBre AByX NPOBOJHUKOB C TOKOM.

Cuna AmMnepa.

[HevictBue cunbl JIopeHIja Ha MOHBI 3JIEKTPOJIUTA.

SBeHMe 3/1eKTPOMarHUTHOW UHAYKLUU.

IIpaBusno Jlenua.

3aBUCHUMOCTb 3JIEKTPOJBWXKYILed CWIbl HWHIYKIMM OT CKOPOCTH W3MEHEeHHs
MAarHUTHOI'O MOTOKa.

ABnieHVe cCaMOUHAYKLIWH.

YueHuuecKuli 5kcnepumeHm, 1abopamopHble pabombl

N3yyeHrie MarHUTHOTO TI0/151 KATYLIKKU C TOKOM.

WccnenoBanue 1elCTBYS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siB/ieHUs 3/1eKTPOMarHUTHOU UHAYKLUU.

Pasgen 5. Kos1ie0aHusa ¥ BOJTHBI
Tema 1. MexaHuueckue u 3/1eKmpoMazHUmMHble Ko/1ebaHusl
KonebarenbHass ~ cucTeMma. CBoOosiHBIE ~ MexXaHHUeCcKue KoebaHwsl.
apmoHuueckre KosiebaHus. Ilepros, uvacToTa, aMmIviUTyJa YU ¢asa KosieOaHUH.
[Tpy>kuHHBIA MasSTHUK. MareMaTHUYeCKHMM MasTHUK. YDPaBHeHWe TapMOHHUECKUX
Konebanwuii. [TpeBpaiijeHre 3HePTUX TIPU TapMOHUUECKUX KOJIe0aHHSIX.



KonebatenbHbiii  KOHTYp. CB0OOAHbIE 3/IeKTPOMarHUTHbIe KojebaHUs B
HiealbHOM KojiebaTelbHOM KOHType. AHA/IOTHA MeXAY MeXaHUYeCKUMU |
3/IeKTPOMarHUTHBIMU KosiebanusiMu. @opmyna TomMcoHa. 3aKOH COXpaHeHHsT SHePTUU
B H/lea/lbHOM Kojie0aTeTbHOM KOHTYpe.

[TpencraBneHre O 3aTyxarol[uX KosiebaHUSX. BBIHYKIeHHble MeXaHWUeCKHe
KonebaHusi. Pe3oHaHC. BbIHYK/IeHHbIe 3/IeKTPOMarHUTHbIE KOJie0aHusl.

[TepemenHbli TOK. CHHycOWa/bHBIM  TepeMeHHbIi TOK. MOIIHOCTh
repeMeHHOr0 TOKa. AMIUIUTYZJHOe U [IelCTByOlllee 3HaueHWe CU/Ibl TOKa U
HarpspKeHUsl.

Tpanchopmarop. I[IpousBojcTBO, Tiepejaua W TOoTpebsieHUe 3/1eKTPUUeCcKon
SHEpruu. OKOJIOTUUeCKUe PUCKU TIpU TPOM3BO/CTBE 3J/IeKTpOo3Hepruu. KynbTypa
WCII0J/Ib30BaHUs1 31eKTPOIHEPTUU B MOBCEJTHEBHOM XKU3HHU.

TexHUueckue yCTPOWCTBA W TIPAKTUUECKOe TpHUMeHeHHue: 3eKTpUUeCcKuil
3BOHOK, FeHepaTop MepeMeHHOr0 TOKa, IMHUM 3JIeKTporepeay.

LlemoHcmpayuu

ViccnemoBanvie TlapaMeTpPoOB  Kosie0aTe/IbHOM  CHUCTeMbl  (TIPY)KUHHBIA WA
MaTeMaTUYeCKUN MasiTHUK).

Habmro/1eHue 3aTyxaroIux KoeOaHuH.

VccnenoBaHue CBOMCTB BBIHYK/I€HHBIX KOsieOaHMiA.

Habntonenue pe3oHaHca.

CBo0Oo/iHbIE 2/IEKTPOMarHUTHBIE KOJle0aHUS.

OcuumiorpaMMbl (3aBUCMMOCTHU CUJIbl TOKA U HaTpsDKEHUs] OT BPEMEHU) IS
3/IeKTPOMAarHUTHBIX KOJieOaHUH.

Pe3oHaHCc T1ipu MOC/Ae[OBaTe/IbHOM  COEJUHEHWH  pPe3UCTOpa, KaTyILIKH
VMHJYKTUBHOCTHU U KOH/IeHCaTopa.

Mogens TMHUY dJIeKTporepesauu.

YueHuuecKull 3kcnepumeHm, aabopamopHble pabombl

ViccnemoBanyie 3aBUCHMMOCTH TIepHo/la MajblX KojebaHWi Tpy3a Ha HHATH OT
JJTMHBI HUTH ¥ MaccChl Tpy3a.

VccnepnoBaHve mepeMeHHOrO TOKA B LIEMM U3 MOC/IEe0BaTe/NbHO COeUHEHHBIX
KOH/IeHCaTOopa, KaTyIlIKX U Pe3UCTOopa.

Tema 2. MexaHuuecKue u 3/1eKmpomazHuUmHble 60/1Hbl

MexaHuueckre BOJIHBI, YC/JI0BUS pacrpocTpaHeHus. Ilepuos. CKoOpocCTb
pacnpocTpaHeHWsi M JJiMHAa BoJHBL. [lomepeuyHble W TPOJOJbHBIE  BOJIHBI.
WuTtepdepenius 1 AU@pakiys MexaHU4eCK1UX BOJIH.

3ByK. CKopocTb 3ByKa. ['/pOMKOCTb 3ByKa. BricoTa ToHa. Tembp 3ByKa.

DNeKTPOMarHWTHbIE BOJIHBI. Y CJIOBUSI U3TyuUeHUs 371eKTPOMAarHWTHBIX BOJIH.
B3avmuasi opueHTtaiusi BektopoB E, B, V B 3nekrpomarHutHoM BosiHe. CBOMCTBa
3/IeKTPOMarHUTHBIX BOJIH: OTpakeHue, TpesioM/ieHue, ToJisspy3alius, Audpakius,
nHTepdepeHusa. CKOPOCTh 3/IeKTPOMAarHUTHBIX BOJTH.

[ITkana 37M€KTPOMarHUTHBIX BOJH. [IpuMeHeHUe 3/IeKTPOMarHUTHBIX BOJIH B
TeXHUKe U ObITY.



[IpyHLMBI paguOCBA3U U Te/leBUAeHUs. Pagronokanys.

DeKTPOMAarHUTHOE 3arpsi3HeHNe OKPY KaroIlle Cpe/ibl.

TexHuuyeckue YCTPOWMCTBA U TpPaKTUYeCKoe TpPUMeHeHUe: MY3bIKaJbHbIe
VHCTPYMEHTHI, yJ/IbTpPa3ByKOBas [UAarHOCTMKA B TeXHUKe W MeJWLiMHe, pajap,
pPaZiIMONIPUEMHUIK, TeJIeBU30P, aHTeHHa, TefedoH, CBU-neus.

LlemoHcmpayuu

OO6pa3oBaHue U paclipoCcTpaHeHre TIOTePeyHbIX 1 TIPO/[0/IbHBIX BOJIH.

Konebmtoiieecst Tesi0 Kak MCTOUHUK 3BYKa.

HabsroieHre oTpaykeHus U peioM/IeHUsI MexaHUUeCKUX BOJIH.

Habsroienre nHTepdepeHLvy U AU(paKLid MeXaHUUeCKHUX BOJTH.

3BYKOBOM Pe30HaHC.

HabsmrofjeHre CBsi3M TPOMKOCTHA 3BYKa W BBICOTBI TOHAa C aMIUVIUTYOM U
YacTOTOM KosieGaHMi.

WccnenoBaHre CBOWMCTB 371€KTPOMAarHUTHBIX BOJIH: OTpakeHue, MpesioM/IeHue,
rossipu3anys, Audpakiys, uHTepdepeHLys.

Tema 3. Onmuka

l'eomeTpuueckasgs onrtuka. [IpsMOMMHENHOe paclpoCTpaHeHHWe CBeTa B
oJiHOpoHOU cpefie. JIyu cBeTa. ToueUyHbIM UCTOUHUK CBETa.

OTpakeHue cBeTa. 3aKOHbI OTpakeHMsi cBeTa. [locTpoeHue H300pakeHUl B
TIJIOCKOM 3epKarie.

[TpenomMneHue cBeTa. 3aKOHBI TIpe/IOM/IeHUs] cBeTa. AOGCOMIOTHBIM TOKa3aTesb
nipeiomsieHusi. I[lonHoe BHyTpeHHee oTpaxeHue. I[lpefenbHbIM yroa IIOJHOTO
BHYTPEHHEr0 OTPa’KeHUs.

Hucniepcus ceeta. CrioXkHbIM cocTaB 6enoro cBeta. LIBer.

Cobuparoriiie ¥ paccemBaroiie JUH3bl. ToHKas guH3a. POKyCHOe pacCcTosiHIe
W ONTHUeCKas CWia TOHKOW yMH3bl. [locTpoeHue n3obpa’keHUi B COOMpAOIIUX U
pacceuBaroLMX JMH3aX. POpMysia TOHKOW JIMH3bI. YBe/JIWUeHre, JaBaeMoe JIMH30M.

[Tpegensl NpUMEHUMOCTH FeOMEeTPUYECKOW OTTHKM.

BosnHoBas ontuka. IHTepdepeniusi cBeta. KorepeHTHbIe NCTOUHUKU. Y C/IOBUS
Ha0JTI0/IeHUs] MaKCUMYMOB ¥ MUHHMYMOB B MHTeP(epeHI[MOHHOH KapTHHE OT JBYX
CcUH(]a3HbIX KOT€PeHTHBIX NCTOYHUKOB.

Oudpakius cBeta. JudpakijuoHHas peliéTka. Y CloBUe Hab/MoeHu s T/1aBHbIX
MakCMMYMOB TIpDU TIaZleHUM MOHOXPOMAaTHUeCKOro cBeTa Ha AU(PaKLHUOHHYIO
PeLIETKY.

[Tonsspusanus ceera.

TexHuuyeckue yCTPOMCTBA UM MNPAKTAUECKOe TpUMEHeHWe: OYKH, JIyIa,
doToarmapat, NpOeKIMOHHBIN anrnapar, MUKPOCKOII, TeJIeCKOIl, BOJIOKOHHAsl ONTHKaA,
nudpakKIMOHHasI peliéTKa, MoJISPoU/.

LlemoHcmpayuu

[IpsiMo/viHeliHOe  pacripoCTpaHeHue, OTPakeHWe W TIpeJIOMJIeHHe —CBeTa.
OnTrueckue TpUOOPHI.

[TonHoe BHyTpeHHee oTpakeHHe. Moie/lb CBeTOBO/A.



ViccnenoBadue CBONCTB n300paykeHU B JTMH3aX.
Mopgenu MUKPOCKOIIa, TeJIeCKora.

HabsroieHre nHTEepdepeHIuy CBeTa.

Habsmoenue qudpakiiyy cBeTa.

HabnromeHue [ucnepcuu CBeTa.

[TonyueHue cieKTpa C IOMOILIO0 PU3MBI.
[TonyueHue crieKTpa C TIOMOIIBIO JU(PPAKLIMOHHOW PEIIETKH.
HabsrojeHue nomnsipyu3aliiu CBeTa.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl
V3mepeHue roKasaTesis MpeioM/IeHHsI CTeKIa.
VccnemoBaHre CBOMCTB M300pakeHUH B TMH3aX.
Habnropenue aucriepcru cBeTa.

Pa3pesn 6. OcHOBBI cieliia/IbHON T€OPHH OTHOCUTE/IbHOCTH

['paHMIBl NPUMEHMMOCTH KJIaCCMYECKOM MeXaHWKHU. [locTynaTel creruanbHOM
TeOPUHA OTHOCHUTEJIbHOCTH: WHBAapUAHTHOCTb MOJYJ/SI CKOPOCTH CBeTa B BaKyyMme,
TIPUHLIAM OTHOCUTE/IbHOCTU DWHILTeHHA.

OTHOCUTENTBHOCTh OJHOBPEMEHHOCTHU. 3aMejlJieHMe BPEMEHM W COKpallleHue
JUTAHBI.

OHeprusi U UMIYJIbC PeIsiTUBUCTCKOW YaCTHULIbI.

CBsi3b MaCChl C 3HepPruerd U UMITYJIbCOM PesITUBUCTCKOW YaCTUL[bl. DHEpPrus
TTOKOSI.

Pa3jen 7. KBanToBas ¢u3mnkKa

Tema 1. Dn1emeHmMbI KEAHMOBOL ONMUKU

®otonbl. Popmyna ITnaHka cBsi3u sHepruv ¢GOTOHA C €ro YaCTOTOM. DHeprusi u
MMITYJIbC ()OTOHa.

OTtkpbiTHe U uccieqoBanve ¢oto3ddekra. OmnbiThl A. I'. CToneToBa. 3aKOHbI
¢doTto3pdexra. YpaBHeHHe OuHIITeHHA M1 (oTo3(Pekta. «KpacHas rpanuiar»
dhoTosaddekTa.

Hapnenue ceeta. Ombitel [1. H. JleGenesa.

XuUMHu4eckKoe JieliCTBUe CBeTa.

TexHUUeCKHe YCTPOMCTBA M TMpaKTUUecKoe TIpUMeHeHHe: (DOTO3/IeMEHT,
doTomaTumk, comHeuHasi 6aTtapesi, CBeTOAUO/,

LlemoHcmpayuu

®oT103¢(DeKT Ha yCTaHOBKEe C LIMHKOBOW IJ1TaCTUHOM.

WccnenoBaHue 3aKOHOB BHelllHero (oTo3(dekra.

Caetoauof.

CosnHeuHasi 6aTapes.

Tema 2. CmpoeHue amoma

Mogens atoma TomcoHa. OmbiTbl Pe3epdopfa 1Mo paccesiHUIO o -YacTHLI.
[TnaneTtapHast MoZiesib atoma. [TocTtynatel bopa. M3nyueHue u noroieHue (GOTOHOB



TIpU TIepexoie aToMa C OZHOT0 YPOBHSI SHepruu Ha /pyroui. Buabl criektpoB. CrieKTp
YPOBHEM 5HEPTUM aTOMa BOZOPOZA.

BosHoBbIe cBoucTBa vactvl. Bosnbel e Bpoiinsa. KopmnycKynsipHO-BOJHOBOU
Ayayv3m.

CHOHTaHHOE U BBIHYK/IEHHOE U3/TyueHue.

TexHHUUYecKre yCTPOUCTBA U MIPAaKTUUECKOe TIPUMeHeHUe: CeKTPaIbHbIM aHa/Iu3
(ceKTpOCKOIT), /1a3ep, KBAHTOBbIM KOMIIBIOTEP.

LlemoHcmpayuu

Mopgens omnbita Pesepdopza.

OmnpeziesieHye AJIMHBI BOJIHBI J1a3epa.

HabsrojeHue iHeYaThIX CTIeKTPOB H3/TyueHusl.

Jlazep.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombi

Habmrozenue mMHeHUaToOro CriekTpa.

Tema 3. AmomHoe 510po

OKCMepUMeHTHI, [I0Ka3bIBaloll[ie CJI0XKHOCTh CTpoeHUs sifpa. OTKpbITHE
paaroakTUBHOCTU. OnbIThl Pe3epdopa Mo onpefie/ieHUI0 COCTaBa PaIMOaKTUBHOIO
n3nyuenusi. CBoiicTBa anb(da-, 6eTa-, raMMa-u3yueHusi. BavusHue pagjuoakTUBHOCTH
Ha )KVBble OPraHU3MBl.

OTKpbITHE TIpOTOHa M HelTpoHa. HyknoHHasi Mmogenb siipa ['eiiseHGepra—
NBaneHko. 3apsaz sgpa. MaccoBoe unciio sigpa. M3otomnsl.

Anbda-pactiafi. OneKTPOHHBIM U TO3UTPOHHBIM  Oera-pacmaz. I'amma-
n3/iydeHue. 3aKOH paIM0aKTUBHOIO pacraja.

DHeprus CBsi3U HYKJIOHOB B sifipe. flnepHbie cusbl. [dedekT Macchl sigpa.

AnepHele peakuuu. [eseHue U cuHTe3 a7ep.

SnepHbiii  peaktop. TepmosizepHbli cuHTe3. [IpobGseMbl U TIE€PCIEKTHUBHI
sIIePHOM SHEePreTUKU. DKOJIOTUUeCKHe acIeKThl siIePHOW SHePreTHKH.

DneMeHTapHble YacTULbl. OTKPBITHE MO3UTPOHA.

MeTo/bl HaOJTIOIEHUST ¥ pETUCTPALMK 37IeMEeHTapHBIX UaCTHII.

dyHamMeHTa/IbHbIe B3auMO/elCTBUs. EAUHCTBO (hr3nuecKou KapTUHBI MUpa.

TexHUuyeckre yCTPOMCTBA M MpPAaKTUUYeCKOe TPUMEHeHMe: [103UMeTp, Kamepa
BusnbcoHa, siiepHblil peakTop, aToMHasi bomba.

LemoHcmpayuu

CuéTYMK MOHU3UPYIOIIUX YaCTHL].

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

WccnenoBaHue TpeKOB yacTul] (10 TOTOBBIM (hoTorpadusim).

Pa3pesn 8. D/1ieMeHThI aCTPOHOMMH U acCTPO(PU3NKH

OTanbl pa3BUTUS aCTPOHOMUU. [IpukagjHOe U MHUPOBO33PEHUYECKOE 3HAueHUe
aCTPOHOMMUH.

Bupg 3Bé3gHoro Heba. Co3Be3fuisi, sipKve 3BE3/bI, IVIAHETHI, WX BHANMOE
JIBWDKEHUe.



CoJsiHeyHas cucrema.

Connue. ConmHeuHast akTUBHOCTb. VIcTOuHMK 3Heprun CosiHLA U 3BE3/. 3BE3/bI,
VX OCHOBHbIE XapaKTepUCTUKU. [IvarpamMma «CreKTpa/lbHbIA KIaCC — CBETUMOCTb».
3BE3/Ibl TJIABHOM TOC/e[0BaTeTbHOCTU. 3aBUCUMOCTh «MacCa — CBETUMOCTb» [IJIsI
3BE3]] TVIaBHOM MOC/e[0BaTe/IbHOCTU. BHyTpeHHee cTpoeHue 3BE3/. COBpeMeHHbIe
Tpe/iCTaB/JeHUs] O MPOMCXOXKAeHUM W 3BoolmM ConHIja YU 3BE3/. IJTarbl >KU3HU
3B63/1.

Mneunsii [lyTe — Hama [Nanaktvka. [losmoxeHue u ABwkeHue CoJiHIIA B
lNamaktuke. Tumbl rasakTuk. PaguoraniakTuku U KBasapbl. YépHbie AbIpbl B spax
rajakTHK.

Bcenennas. Pacimmpenve BcenenHoii. 3akoH Xa06sa. PaszberaHve rajakTHK.
Teopus bosblioro B3peiBa. PeIMKTOBOE U3jlyueHue.

MacirabHasi ctpyktypa BeesieHHoit. MeTaranakTHka.

HepeliéHabie Tpo6/ieMbl aCTPOHOMUH.

YueHuueckue HabmoOeHust

HabsroieHnsi HeBOOPY>KEHHBIM T71a30M C HCIIO/Ib30BaHUEM KOMIIBIOTEPHBIX
TIPWIOXKEHUH [T OTIpefie/ieHus TOI0XKeHWs] HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHbIe CO3Be3usd CeBepHOro MoJIyLIapus U SipKue 3BE3/bl.

Habntonenus B Teneckon JIyHsl, TiaHeT, MiteuHoro ITyTu.

O0o00miaroiiee NMOBTOPeHUE

Ponb (pU3MKK ¥ aCTPOHOMHU B SKOHOMUUYECKOH, TeXHOJIOTMUeCKOU, COLIMaIbHOU
Y 3TUYECKOU cepax AesiTelbHOCTU YeioBeKa, pO/ib U MeCTO (PU3UKU U aCTPOHOMUU B
COBpeMeHHOW HayuHOW KapTHHe MHpa, pojib (hU3nUeCcKou Teopur B (hOPMHUPOBaHUU
ripe/icTaB/ieHU 0 (hU3HMUeCcKOl KapTHHe MHPa, MeCTO (pu3nueckor KapTWUHbI MHpa B
o0I1IeM psily COBpeMEeHHBIX eCTeCTBeHHO-HayUHbIX TTpe/ICTaB/IeHU O TIPUPOJE.

MexnpeaMeTHbIe CBA3H

W3yuenne Kypca ¢usmky 06a3oBoro ypoBHsI B 11 Kacce OCYIeCTB/SIETCS C
YUYETOM COZIeP>KaTeJbHBIX MEXIIpeAMEeTHbIX CBsi3eM C KypcaMd MaTeMaTHKH,
Ouonoruu, XMMHUH, Teorpadry ¥ TEXHOJIOTHH.

MedcnpeOmemHble noHsmusi, CBsi3aHHble C U3yYeHWEM METO/I0B HAayuYyHOI'O
TO3HAHMS: SIBJIeHWe, HayuHbId (akT, TUMOTe3a, (¢ur3uyeckas Be/JMUMHA, 3aKOH,
Teopusi, HabmoieHne, IKCIIepUMeHT, MOZIe/TMpOBaHue, MO/le/Tb, U3MepeHue.

Mamemamuka: pellieHre CUCTeMbl YpPaBHEHWUH, TPUTOHOMETpUUeCKUe (QyHKLIUN:
CUHYC, KOCUHYC, TaHI'€HC, KOTAHT'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXK[ECTBO,
BEKTOPbl M MX MNPOEKLMA Ha OCU KOODJAWHAT, CJIOXKEHHWE BEeKTOPOB, MPOW3BOJHbBIE
3/IeMeHTapHbIX ~(PYHKLWNA, TIPU3HAKU TOA00HS TPeyroJbHUKOB, OIpefe/ieHue
TIJIOIIAIU TUTOCKUX GUryp 1 00BhEMa Tes.

Buonozus: »>neKTpyuyeckue sIBJI€HHs B JKUBOW TIpUpofie, KosebaTe/bHbIe
JIBWDKEHUSI B >KMBOW TpPUPO/Jie, OMTHUeCKHe SIBJIEHUS B >KMBOW IpUpO/ie, AeHCTBHe
paZialivy Ha )KMBble OPraHU3MBI.

Xumusi: CTpOeHre aTOMOB W MOJIeKYJ, KPUCTa/yIMyeckasi CTPYKTypa TBEDIbIX
TesI, MeXaHW3Mbl 00pa30BaHUs KPUCTA/LJTMUECKOM PeIléTKU, CTIeKTpaIbHbIM aHa/In3.



T'eoepacpusi: marHUTHBIE TOJFOCA 3e€MJ/IH, 3a/le)Kd MarHUTHBIX PY[, POTOCHEMKA
3eMHOI MOBEePXHOCTH, Tpe/iCKa3aHre 3eMJIeTPsiCeHUM.

TexHono2usi: NWUHUW  3J/IeKTpoOMepe/ilad, TreHepaTop IepeMeHHOro  TOKa,
3/IeKTPO/IBUraTe/b, WHYKIIMOHHAsl Tleub, pafiap, paJAUOINPUEMHUK, TeJIeBU30p,
aHTeHHa, TesedoH, CBUY-meub, TMpOEKIMOHHBLIM arrapaTr, BOJIOKOHHas OITHKaA,
costHeyHast Oatapesi.

INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUA IIPOI'PAMMBLI IIO
®N3UNKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA

OcBoenue yueOHoro mipegMera «®u3MKa» Ha YypOBHE CpeAHEro oO0Iero
obpa3oBaHust (6a30BbIii YpOBEHb) AO/DKHO 00ecreurTb [OCTWDKEHUEe CJeAyHOIX
JIMYHOCTHBIX, METAIpeIMeTHBIX U MPeIMETHBIX 00pa30BaTe/IbHbIX Pe3y/IbTaToB.

JINUHOCTHBIE PE3YJ/IBTATHBI

JINUHOCTHBIE pe3y/bTaTbl OCBOeHUs yueOHOro rpeaMera «®Pu3MKa» AO/DKHBI
OTpa)kKaTb TOTOBHOCTb M  CIOCOOHOCTH  OOyYarOIIUXCS  PYKOBOZCTBOBAThCS
chopMUpOBaHHOM BHYTpeHHeM TIO3ULIMel JIMUHOCTH, CHCTeMON I1eHHOCTHBIX
OpHEHTAlWi,  TMO3UTHMBHLIX  BHYTPEHHMX  YOeX[eHWH,  COOTBETCTBYIOIIUX
TPAJUI[MOHHBIM 1IEHHOCTSIM POCCHMCKOTO OOIIlecTBa, PpaciMpeHre >KU3HEeHHOTO
OMbITa W OINbITa JEATEJbHOCTA B MpOL[eCCe peann3alldd OCHOBHBIX HarlpaB/IeHUU
BOCIIUTATE/IbHOU J1eSITeIbHOCTH, B TOM YUCJIe B YaCTH:

1) rpax/JaHCKOTr0 BOCTIMTAHUSA:

chOpMHUPOBAHHOCTh T'PAXK/]AHCKOW TMO3UIMK 00yYaroIerocs Kak akKTUBHOTO U
OTBETCTBEHHOTO ujleHa POCCUICKOT0 00I11eCcTBa;

MPUHSATAE  TPAaAULMOHHBIX  OOIlleuesloOBeUECKMX  T'YMaHUCTUUECKUX U
JleMOKDPaTUUeCKHX L[€HHOCTeW;

TOTOBHOCTh BECTH COBMECTHYH) [esiTeJlbHOCTb B HWHTepecax TIpPaKJaHCKOrO
o011iecTBa, yuaCTBOBaTh B CaMOYIIpaB/ieHU: B 06pa3oBaTe/IbHOM OpraHu3alivy;

yMeHUe B3auMOJEeUCTBOBATh C COLIMAJIbHBIMM WHCTUTYTaMU B COOTBETCTBUU C
WX (QYHKIUSIMU 1 Ha3HauUeHUEM;

TOTOBHOCTh K TYMaHWUTAapHOM Y BOJIOHTEPCKOM JesATe/IbHOCTH;

2) NaTpUOTUYECKOr0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTb POCCUMCKOM IPaKJaHCKOU UIEHTUYHOCTH, NaTPUOTU3MA;

L[EeHHOCTHOE OTHOIIeHWe K TOCyJapCTBEHHbIM CHUMBOJIAM, [JOCTW)KEHUSIM
POCCUMCKUX YUEHBIX B 00/1aCTH (DM3UKH U TEXHUKUY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTh HDABCTBEHHOI'O CO3HAHUSI, STUYECKOT0 MOBE/IeHMS;

COoCOOHOCThL OLIeHWBAaTh CUTYal[MI0 U TIPUHMMAThb OCO3HAHHbIE pellleHus,
OPUEHTUPYSCh Ha MOpAJbHO-HPAaBCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM 4YMC/Ie B
JleATeJIbHOCTU YUYE€HOT0;



0CO3HaHUe JIMYHOTO BKJ/IaJia B IIOCTPOeHHe YCTOMUMBOTO OyAyIIero;

4) 3cTeTUYeCKOro BOCIIUTAHUSA:

3CTeTUUeCKOe OTHOIlIeHWe K MHUPY, BK/OUasi 3CTeTUKY Hay4yHOro TBOPYECTBa,
npucyiero (pu3nyeckoit Hayke;

5) TPy/I0BOI0 BOCTIMTAHUS:

WHTEepecC K pa3InuHbIM chepaM rpodeccroHanbHON /1eaTeTbHOCTH, B TOM UHCIe
CBs3aHHBIM C (U3MKONW U TEeXHUKOW, yMeHHe COBepIllaTh OCO3HaHHBLIM BLIOOD
Oynayiiieii ipodeccuu ¥ pealrM30BbIBaTh COOCTBEHHbBIE KU3HEHHbIE TI/IaHbI;

TOTOBHOCTh U CIMOCOOHOCTH K 00pa3oBaHMIO M caMooOpa3oBaHHIO B 00/1aCcTH
(bY3UKY Ha IPOTSDKEHWH BCel )KU3HU;

6) 3K0/10ru4ecKoro BOCIIUTAHUSA:

chOpMHUPOBAHHOCTb ~ JKOJIOTMUECKOM KYJIbTYpPhl, OCO3HaHHE T100abHOTO
XapakTepa 3K0JIOTHUYeCKHUX TIpob/iem;

TJIaHMPOBaHWe U OCYIeCTB/I€HWEe AEMCTBUM B OKDY’Karolllen Ccpefle Ha OCHOBE
3HaHUS 1ieJ/iell yCTOMUMBOTO pPa3BUTUS Ue/IOBeUYeCTBa;

pacilivpeHye OorfbiTa AesiTeJIlbHOCTA 9KOJ0rMYecKoi HarpaB/ieHHOCTH Ha OCHOBe
MMEROIIUXCSl 3HaHUM T10 (DU3UKE;

7) e HHOCTH HayYHOT0 MO3HAHUA:

chOpMUPOBAaHHOCTh ~ MMPOBO33DEeHMs, COOTBETCTBYIOII[ETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PH3UUYECKON HayKU;

OCO3HaHWe LIEHHOCTM HAy4yHOU [JesiTelbHOCTH, TOTOBHOCTb B TMpoOLiecce
y3yuyeHusi (M3UKK OCYLIECTB/ISTh MPOEKTHYI0 U KCC/e[0BaTe/bCKYI0 /1eITe/IbHOCTh
VHAVBU/Ya/lbHO U B TPyIITIe.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/IbHbIE YHHUBEPCA/IbHbIE yUeOHbIe JeiiCTBUs
Ba3oBble jioruyeckKue eicTBUs:
CaMOCTOSITe/TbHO dbopMynmMpoBaTb W aKTyaJW3UpoBaTh  IpoOieMy,
paccMaTprBaTh €€ BCECTOPOHHE;
orpefieNisiTh 1€/ JleITe/IbHOCTH, 3a/laBaTh T[apaMeTpbl W KPUTEPUM UX
JOCTVKEHUST;
BBISIBJIITh 3aKOHOMEPHOCTH Y TIPOTUBOPEUMSI B pacCMaTpPUBaeMbIX (PU3NUECKUX
SIBJIEHUSIX;
pa3pabaThiBaTh IJIaH pellleHUss TpobsieMbl C Y4ETOM aHaliu3a MMEROIIUXCS
MaTepua/bHbIX U HeMaTepUabHbIX PeCYpPCOB;
BHOCUTb KODDEKTHUBBI B [IeATe/TbHOCTb, OLIeHWBAaThb COOTBETCTBUE pe3YJIbTaTOB
1]e/1sIM, OLIeHUBaTh PUCKU MOC/Ie[ICTBUN [esiTeIbHOCTH;
KOOPZMHUPOBATh M BBITIOJHATE PAO0TY B YC/IOBUSIX PeasibHOTO, BUPTYaJbHOTO U
KOMOWHUPOBAHHOT'O B3aMMO/IeNCTBYS;
pa3BUBaTh KpeaTMBHOE MBIIIIEHHE TIPYU PellIeHrH XXKU3HEeHHBIX MpobieMm.
Bba3oBbie ucc/iefoBare/1bCKHe AeCTBHS:



BJaZieTh HAy4YHOW TEePMUHOJIOTUeN, K/OUeBbIMA TIOHSATUSIMU W MeTO[aMu
($ur3rueCcKoi HayKuy;

B/Ia/IeTh HaBbIKAMU yueOHO-HMCC/IeloBaTeTbCKOM M TIPOEKTHOM JesiTe/IbHOCTA B
obsacT QU3MKHK, CIIOCOOHOCTBIO U TOTOBHOCTHIO K CaMOCTOSITEJIbHOMY TIOWMCKY
METO/IOB pellleHus1 3aflau (PU3NUeCKOTO COJep)KaHUsl, TNPUMEeHEeHUI0 pa3TuUHbIX
MeTO/IOB TT03HaHMUS;

B/aZIeTh BUJaMU JIeSTeJbHOCTA 10 TIOJyUYeHWI0 HOBOTO 3HAHUsA, €ro
WHTEeprpeTalud, TpeoOpa3oBaHUI0 W TNPUMEHEHWI0 B Ppa3/IMUHBIX  yueOHBIX
CUTYyalLUsiX, B TOM UHMCJie TIPU CO3ZIaHUU yueOHBIX MIPOEKTOB B 00/1aCTH (PU3KKU;

BBISIBJIITb  TIPUUMHHO-C/IE/ICTBEHHbIe CBSI3M U aKTyaJu3WpOBaThb 3ajauy,
BbIZIBUTATh TUIOTE3y €€ pellleHus], HaXOJUTb apryMeHThI [/isl loKa3aTeabCTBa CBOMX
yTBEP)K/IeHWM, 3a/laBaTh MapaMeTpbl U KDUTEPUU pPelleHusI;

aHa/JIM3MPOBaTh TMOyYeHHbIe B XO/e pellleHus 3aZjlaui pe3yJbTaTbl, KPUTUUECKU
OLIeHUBaTh UX [JOCTOBEPHOCTh, MPOrHO3UPOBATh U3MeHeHHe B HOBBIX YC/IOBUSIX;

CTaBUTh W (opmMynupoBaTh COOCTBeHHble 3ajJjaud B 0Opa3oBaTebHOMN
NesiTeTbHOCTU, B TOM YKC/Ie TIPU U3yueHUU (PU3MKY;

JlaBaTh OL[€HKY HOBLIM CUTYaI[UsM, OI[eHUBaTh MPHOOPETEHHBIH OIIBIT;

yMeTb TIepeHOCUTh 3HaHusl 10 (¢u3MKe B TIpakKTUUYeCKyr0 00/acThb
)KU3HeleATe/TbHOCTH;

yMeTb UHTETPUPOBaTh 3HAHUS U3 Pa3HbIX MPeIMETHBLIX 00/1acTel;

BBbIZIBUTaTh HOBbIE U/IEH, Mpe/jiaraTb OpUrMHabHbIe MOAXOAbI U PELLeHNs;

CTaBUTH MPOO/IEMBI U 3a/lauH, OMYCKaroIl1e albTepHaTUBHbIE PelleHUs .
Pabora c uadopmanmeii:

B/JaZIeTh HaBbIKaMU TMoyiyyeHusi MHGopMaluu (r3UUecKoro COJep)KaHus U3
VMCTOUHUKOB Pa3HbIX TUIOB, CAMOCTOSITE/IbHO OCYIIEeCTB/ASTh TIOUCK, aHasus3,
CUCTeMaTH3allui0 W WHTepripeTalui0 UH(POpPMAalMd pa3/UuHbIX BUAOB U (opm
Tipe/iCTaB/IeHNSI;

OlleHUBaTh JI0CTOBEPHOCTb UH(OPMALIUK;

WCII0/Ib30BaTh Cpe/iCTBa MH(POPMAI[MOHHBIX U KOMMYHUKAIIMOHHBIX TeXHOIOT UM
B pellleHUd KOTHUTHMBHBIX, KOMMYHUKAaTUBHBIX W OpraHU3al[MOHHBIX 3a/lau C
cobmofieHieM TpebOOBaHMM SProOHOMHKM, TEeXHUKM 0e30MacHOCTH, T'UTHUEHBI,
pecypcocbepe)xeHusi, TIPaBOBbIX M 3TUYECKUX HOPM, HOPM HWH(MOPMAaI[MOHHON
6e30I1aCHOCTY;

CO37iaBaTh TEKCThI (PU3UUECKOT0 CO/Iep>KaHUs B Pa3/IMUHbIX (opMarax C yUTOM
Ha3HaueHUs WHGOpPMALMK U 11eJIeBOM ayAUTOPUM, BbIOMpasi ONTHMabHYI (opMy
Tipe/iCTaB/IeHUs] U BU3ya/inu3aliu.

KoMMyHUKaTHBHbIE YHUBepCa/IbHbIE YueOHbIe AeHCTBUs:
OCYILL[eCTB/ISAT 001ljeHre Ha YPOKax (PU3MKKU U BO BHEYPOUHOU JiesTe/TbHOCTH;
pacro3HaBaTh MpeAnOChUIKM KOH(IMKTHBIX CUTYal[i U CMAr4aTh KOH(JIUKTHI;
pPa3BépHYTO M JIOTUYHO M3/araTb CBOK TOUKY 3PEHMS] C MCI0JIb30BAHUEM
SI3bIKOBBIX CPEJICTB;



MOHMMAaTh W MCIO/Ib30BaTh TMpeuMyllecTBa KOMaHAHOW U WHAWBUAYaTbHOM
paboTh;

BbIOMpaTh TeMaTUKy W MeTO/bl COBMECTHBIX [eHCTBUM C yuéTOM OOIIUX
VMHTEpPeCcoB U BO3MOXKHOCTEeH KaXk/I0Tr0 ujieHa KOJIJIeKTUBa;

NMpUHMMAaThb  LeIM  COBMECTHOW  [JesiTeIbHOCTH,  OpraHU30BbIBAaTb U
KOODAVHUPOBaTh [IeHCTBUSI MO €€ [OCTU)KEHHUIO: COCTaB/sATh TUIaH [elCTBUM,
pacripefiesiitTe PO C YY6TOM MHEHMM YuyaCTHUKOB, OOCYXJaTb pe3y/bTaTbl
COBMEeCTHOM paboThI;

OLleHMBaTb KauecTBO CBOEro BK/aJld U KaKAOro yyaCTHHMKa KOMaH/bl B OOLIMiA
pe3y/bTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npeJJjiaraTb HOBble TPOEKTbI, OLleHWBaTh UJAed C TO3ULKU HOBHU3HBI,
OpPUTMHA/IbLHOCTH, NMPAKTUUeCKOW 3HaUMMOCTH;

OCYLL[eCTB/ISITh ~ TMO3UTUBHOE CTpaTerMueckoe TIOBeJileHWe B  pa3/IMUHbIX
CUTyaLUsIX, TIPOSIB/ISITb TBOPUYECTBO U BOOOpa)keHHe, ObITh MHUL[UATUBHBIM.

Pery/iaTHUBHBIE yHUBEpPCa/IbHbIE yUeOHbIE AeHCTBUA
Camoopranuszanus:

CaMOCTOSITeJIbHO OCYILIEeCTB/IATh TI03HAaBaTe/bHYIO [leATeNlbHOCTh B 0b6siacTu
GbU3MKM W aCTPOHOMUH, BBISBIASATH TIPOOJeMbl, CTaBUTb U (DOPMYJ/IHMPOBaTh
coOCTBeHHbIE 33/]auM;

CaMOCTOSITEe/TbHO COCTABJIATh TJIaH pelleHrsl paCYETHBIX ¥ KaueCTBEHHBIX 3a/1ay,
TJIaH BBITIOJIHEHUsI TIPAaKTUYeCKOW paboThl C Y4YETOM HMEIOLHMXCS PecypCoB,
coOCTBEHHBIX BO3MOXKHOCTE! 1 TIPeIIIOUTeHHH;

JlaBaTh OLIEHKY HOBBIM CUTYyal[UsIM;

PaCIIUPSTh paMKH yueOHOTo TIpe/]MeTa Ha OCHOBe JTMUHBIX TIPe/[TTOUTeHH;

JenaTh OCO3HAHHBIM BBIOOP, aprymMeHTUpOBaTh ero, OpaTh Ha cebs
OTBETCTBEHHOCTH 3a pelleHHE;

OLIeHHBAaTh TTPUOOPETEHHBIN OTIbIT,

criocobcTBOBaThH (POPMHUPOBAHUIO M TIPOSIBJIEHUIO PYAULIAN B 00/1aCTH (PU3UKHY,
TIOCTOSTHHO TIOBBIITIATh CBOM 00pa30BaTe/IbHbIM 1 KY/IbTYPHBIN YPOBEHb.

CaMOKOHTPO/Ib, SMOIMOHA/IbHbIA HHTE/IJIeKT:

JlaBaTh OLIEHKY HOBBIM CHUTyal[{sIM, BHOCHUTb KOPPEKTHBbI B JesiTe/TbHOCTb,
OLIeHUBaTb COOTBETCTBUE Pe3Y/IbTaTOB LIeJ/ISM;

BJIaZIeTh HaBbIKaMH TM0O3HaBaTe/JbHOW ped/ieKCHH KaK OCO3HaHUSI COBepIlaeMbIX
JIeCTBUM U MBIC/IUTE/IbHBIX MPOLIECCOB, UX Pe3y/bTaTOB U OCHOBAHUM;

WCTI0/Tb30BaTh TIPUEMBI pedsieKCHUU AJis OLleHKH CHUTYyal[iH, BblOOpa BepPHOTO
pelleHus;

yMeTb OLIeHWBaThb PUCKM UM CBOEBDEMEHHO T[IPUHUMATh peIllleHUs M0 UX
CHVDKEHUIO;

MPUHMMAaTh MOTHBbI WM apryMeHTbl [ADYrMX TMpPU aHaiu3e pe3y/bTaTOB
JesTe/IbHOCTY;

TIPUHUMATh Cebsl, TTOHMMast CBOM HeIOCTaTKHU U IOCTOMHCTBA;



NPUHAMATh MOTHBBI W apryMeHThl [PYrUX TIpA aHa/lk3e pe3ysbTaToOB
JesITe/IbHOCTH;

TIpU3HaBaTh CBOE TIPABO U MPAaBO JIPYTHUX Ha OLIHMOKH.

B mipoiiecce oCTvKeHUsI TUUHOCTHBIX Pe3yJ/IbTaTOB OCBOEHUS MPOTrpaMMbI T10
busvke i1 ypoBHS cpeiHero  obmiero o6pa3oBaHMS Y 0OyYarOIIMXCS
COBEpIIIeHCTBYeTCS MOLIMOHATLHBIN VHTeJI/IeKT, Tipe/iro/iararoIuii
c(hOpMHPOBAHHOCTb:

CaMOCO3HaHMsl, BKJIIOUAIOIero CriocoOHOCTh TIOHMMaTh CBOE 3MOI[MOHA/IbLHOE
COCTOSIHWe, BW/eTh HaripaB/ieHHs Pa3BUTHsI COOCTBEHHON SMOL[MOHAIbHOU cdepsl,
OBITH YBEPEHHBIM B ce0e;

camMopery/JMpoBaHUs], BK/IFOUAIOI[ETO0 CaMOKOHTPOJb, yMeHHe TpPUHHUMATh
OTBETCTBEHHOCTb 3a CBO€ TIOBe/leHHWe, CIIOCOOHOCTh  aJalmTHpPOBaThCs K
IMOL[MOHA/ILHBIM W3MeHeHUsIM U TIPOSIB/ISITE THOKOCTh, OBITH OTKPLITHIM HOBOMY;;

BHYTpPEHHell MOTHBAlLUM, BKJ/IOUarollleli CTpemyieHWe K AOCTWKeHUIO Led U
yCIlexy, OINTHUMH3M, HWHUI[MaTUBHOCTb, yMeHHe MelCTBOBaTh WCXOJs W3 CBOMX
BO3MO>KHOCTeH;

IMIIATHAH, BK/IIOUAIOIEH CMOCOOHOCTh TTOHMMAaTh 3MOIJMOHATBHOE COCTOSTHHE
JNPYTUX, YIUTHIBATh €ro TIPU OCYIIIeCTB/IEHUH OOIIeHHs, CITOCOOHOCTb K COUYBCTBHIO
U CorepeKUBaHUIo;

COLIMA/IbHBIX HaBBIKOB, BK/IFOUAIOI[HUX CITOCOOHOCTH BLICTPAUBATh OTHOIIIEHUS C
APYTUMU JFOABMHU, 3a00TUTHCSI, TIPOSIBJISITE UHTEPEC U pa3pellaTh KOHQIUKTHI.

INPEAMETHBIE PE3YJ/IBTATbBI

K koniy obyuenusi B 10 K/1acce rnpegmMeTHbIe pe3y/abTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXkKaTh C(hOPMHUPOBAHHOCTH ¥ 00YUaIOIUXCsl YMEHUI:

J€eMOHCTPUPOBaTh Ha MpuUMepax pOAb U MeCTO (PU3MKU B (POpMHUPOBaAHUU
COBPEMEHHOW HAyUHOM KapTWHbI MHpa, B pa3BUTUM COBPEMEHHOW TEXHUKUA W
TEeXHOJIOTUH, B TIPAaKTUUYECKOU JeATe/IbHOCTHU JIHO/Iel;

YUUTBIBAaTh TPaHULbl TIPUMEHEHUs] U3yYeHHbIX (PU3NUEeCKUX MOJesen:
MaTepHua/ibHasi TOUKa, MHepIMajbHasi CUCTeMa OTCYéTa, abCOJIFOTHO TBEPAOe Tero,
WJeanbHbIM Ta3, MOJe/IM CTPOEHUS Ta30B, >XUAKOCTeH W TBEP/bIX Tej, TOUYEUHbIN
3/IeKTPUUYECKUM 3apsiJ] TIpU pellieHuH (hU3nuecKux 3ajay;

pacrio3HaBaTh Gu3uUeckue siBieHus (MPorecchl) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJIEKY/JISIpPHO-KMHEeTUYECKOM TeOpUM CTPOEHUsl BellecTBa M
3/IeKTPOAMHAMUKU: PAaBHOMEDHOE U PaBHOYCKODEHHOe TIPSIMOJIMHEWHOe [IBU)KEHUE,
cB00OO/IHOE TIaZieHue TeJl, IBV)KeHHe TI0 OKPY>KHOCTH, MHepI1si, B3aUMOJeNCTBHe TeJl,
muddysus, OpOyHOBCKOe [BIKEHHE, CTPOeHHEe >KUJKOCTeM U TBEPAbIX Tel,
nu3MeHeHHe 00BEMa Tes TPU HarpeBaHWM (OX/IKAEHWH), TEIJIOBOe pPaBHOBeCHE,
VClapeHue, KOHJEeHCalus, T[UlaBJeHue, KpPUCTA//IM3alysl, KUIeHWe, BJIaXKHOCTh
BO3/lyXa, MOBBIILIEHNE [aB/IeHUS T'a3a NPU ero HarpeBaHWU B 3aKPBITOM COCY/e, CBSI3b



MeXXJy T[apaMeTpamMu COCTOSIHUSI ra3a B U30MpoLieccax, 3/eKTpu3alus Tesl,
B3aMMO/IeHCTBUE 3apsJIOB;

OMUCHIBATb MeXaHWUeCcKoe JIBW)KeHUe, WCIob3ysi (U3nueckue BeJTUUMHbI:
KOOp/IMHATa, MyTh, [lepeMelieHre, CKOPOCTb, YCKOpeHre, Macca Tesa, CUIa, UMITYJIbC
Te/la, KWHeTWYeCcKash JHeprusi, IOTeHIMa/lbHas SHEeprusi, MexaHudeckas pabora,
MeXaHWuecKasi MOIIHOCTb; TpPH OMUCAHWK MPABUIBLHO TPAKTOBaThb (PU3UYECKUU
CMBIC/T UCIIOMb3yeMbIX BeJIMUWH, WX 0003HauUeHHs U eIMHULIbI, HaXOUTb (OPMYIIbI,
CBSI3bIBAIOIIME JAHHYIO (PU3MUECKYH0 BeJIMUMHY C APYTMMU BeJTMUMHAMU;

ONMCHIBAaTh HW3yYeHHble TeruiOBble CBOMCTBA TeJll W TeIUIOBbIE SIBJIeHUS,
WCTIONb3ysl (U3nyeckde BeNWUMHBL: [laBjieHWe Tas3a, TeMIiepaTypa, CpeaHsis
KUHETHUYeCKasi SHepPrusi XaoTHUYeCKOro [JBW)KEeHWS MOJIeKYJ, CpeJHeKBaJpaTHhyHast
CKOPOCTh MOJIEKYJ/, KOJMYEeCTBO TeTUIOThl, BHYTPEHHssa SHeprus, paboTa Tra3sa,
K03(hQULIMEHT M0JIe3HOT0 JIeHCTBUS TEIJIOBOTO ABUTaTe/is; PY ONMUCAHUM TTPABUIbHO
TPaKTOBaTh (U3NUECKUN CMBICT HCTIOMb3yeMBIX BeJWUMH, WX 0003HaueHUs U
eIUHULIbI, HAaXOJUTh (OPMYJIbI, CBSI3bIBalollMe AaHHYHO (H3UUECKYH0 BeTUUUHY C
JPYTHMU Be/TMYMHAaM;

OMNMCHIBAaTh W3y4YEHHbIE 3/IEKTPUUECKHe CBOMCTBA BellleCTBa U 3JIEKTPUUECKUE
siBfieHus1 (TIpOLIeCChl), WCMOJb3YyS (U3UUecKre BeMUMWHbBI: 3/IEKTPUYECKUU 3apsf,
3/IeKTpUYeCKOe T10/1e, HaTIPSHKEHHOCTD T10J1s1, TTIOTeH1[Ma/l, Pa3HOCTb MOTeHIUalI0B; pU
OMMCaHWUU TIPaBUIbHO TPAKTOBaTh (PU3NUECKHN CMBICT WCIOJb3yeMbIX BeJUUYWH, UX
0003HaueHus ¥ eIMHULIbI; YKa3bIBaTh (DOPMY/Ibl, CBSI3bIBAIOLIME JaHHYIO (PU3NUYECKYHO
BeJIMUMHY C JPYTMMU BeJIMYUHAMUY;

aHa/IM3MpoBaTh (hU3UUeCKre TMPOLeCChl W SIBJIEHUS, HMCIO0Jb3ys (U3nuecKue
3aKOHbI U MPUHLMIIBL: 3aKOH BCceMUpHOro taroreHus, I, II u III 3akoHbl HbroTOHa,
3aKOH COXPaHeHMWsI MeXaHUUeCKOM SHEPTrUM, 3aKOH COXPaHEeHUs] UMITY/IbCa, TIPUHLIUI
Cyneprno3vlii CWI, TPUHLIUIO pPAaBHOMPAaBUS WHEPLMAIbHBIX CUCTEM OTCYETa,
MOJIEKY/ISIPHO-KMHETUUECKY0 TEOPHI0 CTPOEHHUS BeleCTBa, ra30Bble 3aKOHbI, CBSI3b
cpefHel KWHETUUeCKOW SHEPryuy TeryIOBOrO [BIKEHHWS MOJeKy/l C abCoJoTHOM
TeMITepaTypOoU, MePBbIM 3aKOH TEPMOJAUHAMUKM, 3aKOH COXPaHEHUs 3JIeKTPUUYECKOrO
3apsa, 3aKkoH KyJioHa, Mpu 3TOM pas/ivyaTh CJIOBECHYHO (POPMY/MPOBKY 3aKOHA, €ro
MaTeMaTH4yecKoe BbIpa)keHHe U yC/I0BHs (TpaHulibl, 00/1aCTh) TIPUMEHUMOCTH;

OOBSICHATb OCHOBHBIE TPUHIIUIILI JeHCTBUS MalllH, TPUO0POB M TeXHUUYECKUX
YCTPOMCTB; pa3/MuaTh YCIO0BUs MX 0e30MacHOr0 HCII0/Ib30BaHHsI B TOBCeJHEBHOMU
JKU3HUY;

BBITIOJIHATb  9KCIIEPUMEHTHI [0 UCC/IeJ0BaHUIO0 (U3MUEeCKUX SIBJIEHUA U
TPOLIECCOB C MCIOJIb30BAHUEM TMPSIMBbIX W KOCBEHHBIX HW3MEpPEHWW, TIPU 3TOM
dbopmMmyupoBaTh Mpob/ieMy/3aiauy M TUIOTe3y yueOHOro >SKCIIepuMeHTa, coOupaTh
YCTaHOBKY W3 TIPe//IOKeHHOT0 000py/I0BaHUSs, TTPOBOAUTDL OILIT U (POPMYIHUPOBATh
BBIBO/IbI;

OCYLLeCTB/ISITh NPSIMble Y KOCBEHHbIE W3MepeHUs] (pM3UYeCKUX BeJUYWH, MpPU
3TOM BBIOMpATh ONTHMAbHBIA CrIOCOO W3MepeHWs W WCIO/b30BaTh W3BECTHBIE
MeTO/bI OLIeHKH TOTPeIHOCTer U3MepeHUl;



UCCeloBaTb  3aBUCMMOCTM  MeXJy  (U3WUeCKUMM  BeJIMUMHAMUA  C
WCIIO/Ib30BaHMEM TMPSAMBIX HW3MEPEHWW, TPU 3TOM KOHCTPYMPOBATb YCTaHOBKY,
(dbuKCcUpoBaTh pe3y/bTaThl MOJYUeHHON 3aBUCUMOCTU (DU3MUYECKUX BEJUUMH B BU/E
TabJUI] ¥ rpaUKOB, [ie/1aTh BLIBO/LI 110 pe3y/bTaTaM HMCC/IeJOBaHMS;

cobmoiaTh TMpaBuaa 0e30IacHOrO TpyZAa MpH TPOBEJeHUH HCCIeJOBaHUM B
paMKax yuyeOHOro JKClepuMeHTa, YyueOHO-MCC/IeZiloBaTe/IbCKOM W TIPOEKTHOM
JesiTeTbHOCTU C HCII0/Ib30BaHHWEM W3MePUTe/IbHbIX YCTPOMCTB U J1abopaTOpPHOIO
obopyaoBaHUS;

pellaTb PaCUéTHBIE 33/lauy C SIBHO 3aJjaHHOU (DU3MYeCKOU MOZEJbIO, UCTIO/b3Ysl
du3nueckre 3aKOHbI U TIPUHLIUIBI, HA OCHOBE aHa/M3a yCJIOBUS 3ajilaud BbIOUpaTh
bu3nuecKyro mMo/ienb, BbiEATh Gr3nUecKre BeTMUHHbI U (OpMYJIbl, He0OX0AUMbIe
[/1s1 eé pellleHus], TIPOBOAUTL pacyéTbl M OL€HWBATh DPeaJbHOCTb TMOJyUYeHHOIo
3HaueHust (PU3NUYECKOl BeTMUUHBI;

pellaTh KauyeCTBEHHbIE 3a/aud: BbICTPAMBATh JIOTMYECKU HENMPOTUBOPEUHBYHO
LIE[IOYKY pacCy>XK[JeHWW C OMOpOM Ha M3y4YeHHble 3aKOHbl, 3aKOHOMEDHOCTH U
(du3Myeckue siBJIeHNS;

HCTI0/Tb30BaTh TIPU PellleHrH yueOHBIX 3a/jau COBpeMeHHble MH(OPMaIMOHHbIE
TEeXHOJIOTUU [I/I1 TIOWCKA, CTPYKTYPHUPOBaHHUS, WHTEPHpeTalud U TpeACTaB/IeHUs
yueOHOM UM HAyUYHO-TIOMYJ/SpHON WHGOPMAI[MK, TOJyUYeHHONW U3 pa3/IdyHbIX
VMCTOYHUKOB, KpUTHUECKU aHa/IM3UPOBATh M0JydaeMyr UH(POpMaIUIo;

MIPUBOJUTHL TPHMMepPbl BK/IaZila POCCUMCKUX U 3apyOeXHbIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HayKd, 00bsiCHEHUe TIPOLIeCCOB OKPY’Karoll[ero MUpa, B pa3BUTHe TeXHUKHU
Y TeXHOJIOTHU;

WCII0J/Ib30BaTh TeOpeTUuecKue 3HaHUs 10 (U3MKe B MOBCEJHEBHOW >KU3HU [I/Is
obecrreueHusi 0e30mMacHOCTH TIpy  oOpaIieHuH C TpubopaMu U TeXHUUEeCKUMH
yCTPOMCTBAMH, [Jii COXpaHEHWs 37I0POBbsi M COOJIO/IEHHST HOPM SKOJIOTMUeCKOTO
TIOBe/IeHUs B OKPY>Katoller cpeJe;

paboTaTb B TpyIllie C BBHITIOJHEHWEM Pa3/IMUHBIX COI[MATbHBIX  POJIeH,
TJIaHUPOBaTh pabOTy TPYIMIbI, palfMOHANBHO pacrpeienaTb O00s3aHHOCTH U
TJIaHUPOBATh JeSITeJIbHOCTh B HECTAH[APTHBIX CUTYalLUsiX, aJeKBaTHO OLIeHUBAaThb
BKJIa/l K&’K/JOTO U3 YUaCTHUKOB TPYMIbI B pellleHre pacCMaTprUBaeMoii TTpoO/IeMbl.

K koHily obyuenusi B 11 k/acce rnpeamMeTHbIe pe3yabTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpa)kKaTb C(hOPMHUPOBAHHOCTh Y 00YUaIOIUXCsl YMEHUI:

J€EMOHCTPUPOBaTh Ha MpUMepax pOdb W MeCTO (PU3MKU B (POPMHUPOBAHUU
COBPEMEHHOW Hay4yHOM KapTHHbI MHpPA, B pa3BUTUM COBPEMEHHOM TEXHUKU U
TeXHOJIOTMM, B MNPAKTUYECKOW [AesiTeJIbHOCTH JItO/ie, 11eJIOCTHOCTb W €eWUHCTBO
dbu3ruecKol KapTUHbLI MUPa;

YUUTBLIBATh FPAHULIbI IPUMEHEeHHsI U3yUeHHbIX (PU3NUeCKUX MOoJe/ieid: TOUeuHbIi
9JIEKTPUYECKUM 3apsifl, JIyd CBeTa, TOYEUYHbIM WMCTOUHWK CBeTa, si/iepHas Mojesib
aToMa, HyK/IOHHasi MOJie/Tb aTOMHOTO si/ipa TP pellieHuu (pU3nYecKux 3ajiay;

pacrio3HaBaTh (U3WUecKHe siB/ieHUs1 (TTPOLIeCChl) U OOBSCHATH MX Ha OCHOBE
3aKOHOB 3/71eKTPOJAMHAMUKN W KBAaHTOBOW (DU3WKM: 37€KTpHUYeCcKasi MPOBOJAUMOCTb,



TEeIJI0OBOe, CBETOBOe, XUMHUYeCKOe, MarHUTHOe [eNCTBUS TOKa, B3aUMOZENCTBHe
MarHuTOB, 3JIEKTPOMarHuTHasi UHYKLs, 1eliCTBUe MarHUTHOTO MO0Jisi Ha TIPOBOJHUK
C TOKOM U [JBWXKYIIMMCS 3apsifl, 3/JeKTpOMarHuTHble KojebaHHs W BOJHBI,
TIpSIMOJIMHEHOe pacrpocTpaHeHUe CBeTa, OTpa’keHue, TipejioMJieHue,
uHTepdepeHius, gudpakius U TONsSpu3aliusi  CBeTa, /UCIepCHsi  CBeTa,
dboTtoannekTpuueckui 3pdekt (hoToaddeKT), CBeTOBOe [aBjieHHe, BO3HUKHOBEHHE
MUHEWYaToro CreKTpa aroMa BOJOpOZa, ecTecTBeHHass U MCKYCCTBeHHas
Pa/IM0aKTUBHOCTD;

OMUCHIBAaTb M3yYeHHble CBOMCTBA BelecTBa (3/IeKTpUUeCKUe, MarHUTHBIE,
ONTUUECKUe, 3/IeKTPUUYECKYIO0 MPOBOAUMOCTb PA3/IMUHbIX CPeJl) U 3/1eKTPOMarHUTHbIE
siBjieHUs (TIpOLIeCChl), UCMO/b3ysl (U3MYecKre BeTUUUHbI: 37eKTPUUeCKUM 3apsi,
Ccu/la TOKa, 3JIeKTpUUeCKOoe HaripsbkeHue, 3/1eKTpUUecKoe COTpOTHB/IEHUe, Pa3HOCTh
TIOTEHIMAaIOB, 3/IeKTPOABIKYIIasi Cr/a, paboTa ToKa, MHAYKIMS MarHATHOTO TIOJIf,
cuna Amrepa, cunia JlopeHija, UHYKTUBHOCTb KaTYIIKW, SHEPTUsi 3/IeKTPUUECKOT0 U
MarHUTHOTO TI0Jiel, TIepUO/] U YacToTa KosebaHuil B KoiebaTe/IbHOM KOHTYpe, 3apsi,
W CWIa TOKa B TIPOIL[eCcCe TapMOHUYECKUX 3JIEKTPOMArHUTHBIX KoJjiebaHui, hoKycHoe
paccTosiHWe U OITHYecKas CWia JIMH3bl, TIPU OINWCAHUU TPAaBUWILHO TPAKTOBAaTh
GU3MUeCKUH CMBICT UCTIONB3yeMbIX BeJWUMH, HMX O0003HAUeHUS W eVHMUIIbI,
yKa3biBaTb (POPMYJIbI, CBSI3bIBAOIIME [aHHYIO (DU3NUECKYH0 BEJUUMHY C APYTUMH
BeJIMUMHAMU;

OMUCHIBATb U3yUEHHbIE KBAHTOBbIe $SIBJIEHUS U MPOLECChl, HCIOIb3Ys
¢dr3nueckre BeJTMUUHbBI: CKOPOCTh 3JIeEKTPOMarHUTHBIX BOJTH, JJIMHA BOJIHBI U 4acTOTa
CBeTa, SHepryst U UMIyabC (GOTOHA, Meproj, MoJypacrajia, SHepPrys CBsI3M aTOMHBIX
silep, TpU OMKWCAHUU TPAaBWIbHO TPAKTOBaTh (DM3UUECKUM CMBIC/ UCMOJIb3YeMbIX
Be/IMUMH, WX 0003HauUeHus U eZJUHULIbI, YKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIIE JaHHYIO
¢bur3UUecKyro BeJTMUMHY C JAPYTMMU BeJIMUMHAMU, BBIUMC/ISITH 3HaueHHe (PU3nueckomn
BeJINUUHBI;

aHa/IM3upoBaTh (H3UUeCcKre TMPOoLeCChl U SIBIeHUS, HUCIO0Jb3ys Gu3nueckue
3aKOHbl M TMPUHLMUIIBL: 3aKOH OMa, 3aKOHBI T0OC/e/0BaTe/bHOTO U Tapasie/ibkHOTO
coe/lMHEeHUsI TIPOBOJHUKOB, 3akKoH [[koynsi—JleHIla, 3aKOH 3/€KTPOMarHUTHOMN
WHAYKI[MY, 3aKOH TIPSIMOJIMHEMHOT'0 paclpOCTpaHeHUsl CBeTa, 3aKOHbI OTpaXkKeHUs
CBeTa, 3aKOHBI TTPeJIOMJ/IEHUsT CBeTa, ypaBHeHWe DWHILTelHa A1 poTto3ddekTa, 3aKoH
COXpaHEeHUs SHepruM, 3aKOH COXpaHeHWs WMIy/bCa, 3aKOH COXpaHeHWs
3JIEKTPAUECKOTr0 3apsifia, 3aKOH COXpaHEHWsI MacCOBOr0 4YMC/a, MocTynaatel bopa,
3aKOH pPaJIM0aKTUBHOIO pacraja, Mpy 3TOM pa3/vyaTh CJI0BECHYI0 (POPMYIUPOBKY
3aKOHa, ero MareMaTH4eCcKoe BbIpaKeHWe W ycCaoBUs (rpaHuipl, 006sacTh)
TIPUMEHUMOCTY;

orpeJie/iSiTh HanpaB/ieHWe BEKTOpa MHIYKIMA MarHUTHOTO TOJisi TIPOBO/IHUKA C
TOKOM, Cu/ibl AMriepa v cuJibl JIopeH1a;

CTPOUTDH U OIMMCHIBaTh U300paykeHHe, CO3/laBaeMoe TIJIOCKUM 3epKajioM, TOHKOMH
JINH301;



BBITIOJIHATh  9KCIIEPUMEHTHI [0 UCC/e[oBaHUIO0 (U3UUeCKUX SIBJIEHUA U
TIPOLIECCOB C WCIIOMb30BaHWEM TIPSIMBIX M KOCBEHHBIX W3MEepeHMil: MpU 3TOM
dbopMyvpoBaTh TMpobeMy/3ajjauy ¥ TUTIOTe3y y4eOHOro 3KCriepuMeHTa, coOOUpaTh
YCTaHOBKY W3 TIPe//IOKeHHOT0 000py/I0BaHUSs, TTPOBOAUTDL OILIT U (POPMYIHUPOBATh
BBIBO/IbI;

OCYIIIeCTB/ISATh TpsIMble U KOCBeHHble M3MepeHHus (hH3UUeCKUX BeTUUUH, TIpU
9TOM BbIOMpATh OMTUMAa/bHBIM CrOCO0 H3MepeHHs W HCI0J/Ib30BaTh M3BECTHbIE
MeTO/bI OLIeHKH TTOTPeIHOCTel U3MepeHUl;

WCCeIoBaTh 3aBUCUMOCTH (DU3MYECKHX BEUYMH C UCMO/Ib30BAaHUEM MPSMbBIX
M3MepeHUl: TpPU 5TOM KOHCTPYUPOBAaThb YCTAaHOBKY, (PUKCHUPOBAaTh pe3y/IbTaThbl
TI0/TyUeHHOM 3aBUCUMOCTU (PU3NUEeCKUX BeJIMUMH B BUje Tabnull v rpadMKOB, fie/iaTh
BLIBO/IbI TI0 pe3y/ibTaTaM MCC/Ie/I0BaHusI;

cobmoaTh mMpaBuaa 06e30MacHOr0 TpyZAa MpH TPOBeeHUH HCCIeJOBaHUM B
paMKax yueOHOTO 3KCIlepuMeHTa, YyueOHO-MCC/iefloBaTe/TbCKOM U TPOEKTHOMN
JesiITe/IbHOCTU C WCIIOIb30BaHUEM W3MepPUTEeTbHBIX YCTPOWMCTB U J1TabOpPaTOPHOTO
o0opy/loBaHus;

pelaTh pacuéTHbIe 33/lau C SIBHO 3aZlaHHOM (hHM3UYeCKOW MOJEJbI0, UCTIO/b3YS
bu3nuecKre 3aKOHBI U TIPUHIIMIBI, HA OCHOBE aHa/M3a YCJIOBHWS 3a7laud BLIOWpPATh
bur3MUecKyro Mojie/b, BbIEIATh (hU3nueckre BeJTMUMHbI U (POpPMYJIbI, HEOOX0UMBbIe
ISl eé pellleHHs, TIPOBOAUTh pacCyéThl W OI[€HWBATh pPeaslbHOCTb TI0JyYeHHOTO
3HaueHust (PU3NUYECKON BeTMUUHBI;

pelllaTb KauyeCTBEHHbIe 3a/laud: BbICTPAWBaTh JIOTMYECKH HENPOTUBOPEUYUBYIHO
L[ETIOUKY pacCy>X/IeHWd C OrMopod Ha U3yueHHble 3aKOHbl, 3aKOHOMEDHOCTH U
dbu3rueckue siB/IeHNS;

WCTI0/Tb30BaTh TIPU pellleHrH yueOHBIX 3a7jau coBpeMeHHble MH(OPMalMOHHbIe
TeXHOJIOTUX [/l TIOUCKA, CTPYKTYPHMPOBAaHUSs, WHTEepHpeTaldd U MpeJCTaBleHus
yueOHOM ¥ HAy4YHO-TIONYJ/SApHOW WHGMOpPMAlMK, TIOMYyYeHHOW U3 Pa3IUUHBIX
HMCTOUYHUKOB, KDUTUUECKU aHa/IM3UPOBATh M0yuyaeMyto HH(OpMaI[HIo;

OOBSCHATE TIPUHIMIBI 1eHCTBHS MallliH, MPUOOPOB ¥ TEXHUUECKUX YCTPOMUCTB,
pa3nuyaTh yCI0BUS UX 6€301aCHOT0 MCI0/Ib30BaHUS B TIOBCEIHEBHOM >KU3HU;

TIPUBO/IUTH TIPUMeEphI BK/aJla POCCUMCKUX U 3apyO0eXXHBIX yUEHbIX-(PU3UKOB B
pa3BUTHE HayKU, B 00bsICHEHHE TPOI[eCCOB OKPY’Kaloll[ero MUpa, B Pa3BUTHE TeXHUKU
U TeXHOJIOTHU;

WCII0J/Ib30BaTh TeOpeTUUecKre 3HaHUs 10 (U3MKe B MOBCEJHEBHOW >KU3HU [IJIs
obecrieueHusi 0e30macHOCTH TIpyd  oOpaltieHMH C TpubopaMyu U TeXHUUEeCKUMH
yCTPOMCTBAMMU, [Jisi COXpaHEHWs 3[0POBbSi M COO/IO/IEHHsST HOPM SKOJIOTMUeCKOTO
TOBe/IeHUs1 B OKPY Karolllel cpejie;

paboTaTb B TpyIllie C BBLITIOJHEHWEM Pa3/IMUHBIX COL[HATbHBIX  POJIeH,
TJIaHUPOBAaTh pabOTy TPYIMIbI, palfMOHAIBHO pacrpeiensaTb O00s3aHHOCTH U
TIJIAHUPOBATh ZlesiTeIbHOCTh B HECTAH/IAPTHBIX CUTYallUsiX, a/leKBaTHO OIleHUBAaTh
BKJIaJl KaK/IOTO U3 YUYaCTHUKOB I'PYIITIBI B PellleHre pacCMaTpUBaeMOl TIpo0/IeMBI.



TEMATHNYECKOE IVNTAHNPOBAHUE

10 KITACC
HavmeHoBaHue KosmmuecTBo yacoB
No JJIeKTp
pasfesioB U TeM KonTpo/ibHbIe IIpakTHyeckue
n/n Bcero obpaso
MPOrpamMMbI padoThI paboThI
Pa3pen 1. PUU3UKA 1 METO/IbI HAYUHOI'O ITO3HAHUSA
dusurKa U MeTo/ibl bubnuo
1.1 2
Hay4YHOI'0 TO3HAHUA https:/m
Ntoro no pa3speny 2
Pa3pen 2. MEXAHUKA
2.1 Kunemartuka 5) Bubmio
https://m
bubmo
2.2 JvHamuka 7 httbs://m
23 3aKOHbI COXpaHeHust 6 1 1 bubsno
B MeXaHHKe https://m
Ntoro no pa3zpeny 18
Pa3pen 3. MOJIEKYJ/IAPHASA ®U3NKA U TEPMOJUHAMMKA
OcHOBBI
MOJIEKYJISIPHO- bubsno
3.1 . 9 1
KMHETHYeCKOU https://m
TeOpUU
3.2 OcHoBEI 10 1 bubnuo
TepMOJUHAMUKHU https://m
ArperarHble
COCTOSIHUS bubsmo
3.3 5
BeljecTBa. ®a3oBbie https://m
repexo/bl
Ntoro no pa3speny 24
Pa3pen 4. DJIEKTPOJJMHAMUKA
4.1 OJIeKTpoCcTaTUKa 10 1 Bubmio
https://m
[TocTosiHHBIN
49 3J1eKTPUUECKUH TOK. 12 1 1 Bbubmo
TOKU B pas/IMuHbIX https://m
cpezax
Ntoro no paspeny 22
PesepBHoe Bpems 2 1
OBIIEE KOJIMYECTBO 68 4 4
YACOB I10 ITPOTPAMME
11 KJTIACC
No | HaumenoBaHue KosinyecTBo yacoB | 3nem{




YACOB I10 [TPOI'PAMME

pasfesioB U TeM KoHTpo/ibHBIE IIpakTHyeckue
n/n Bcero
NMporpaMmsbI padoTsI padoThbI
Pazpen 1. DJIEKTPOIMHAMUKA
MarnuTtHoe noJie.
1.1 OJIeKTpOMarHuTHast 11 1 3
VHYKLHS
Ntoro no paspeny 11
Paspgen 2. KOJIEBAHUWSA 11 BOJ/IHBI
MexaHuueckue u
2.1 3/1IeKTPOMAarHUuTHLIE 9 1
KosiebaHust
MexaHuueckue u
2.2 9/IeKTPOMarHUTHbIe 5 1
BOJIHBI
2.3 Orntrka 10 3
Nroro no paspeny 24
Pasgen 3. OCHOBBI CIIEIIMAJTTBHOM TEOPUY OTHOCUTEJIbHOCTU
OcCHOBBI crielia/IbHOM
3.1 Teopuu 4 1
OTHOCHUTEJIbHOCTU
Ntoro no paspeny 4
Paszgen 4. KBAHTOBASA ®U3UKA
41 OneMeHTbl KBaHTOBOM 6
ONTUKHU
4.2 Ctpoenuvie aToMa 4
4.3 ATOMHOe s7po 5
Ntoro no pa3speny 15
Pazpgen 5. 9JIEMEHTBI ACTPOHOMWUN U ACTPOD®U3UKHN
51 JJiIeMeHTbl aCTPOHOMUM 7 1
Y acTpoU3UKH
Wtoro no paspeny 7
Paszgen 6. OGOBINAIOIIEE IIOBTOPEHUE
6.1 O6o6matoree 4
TIOBTOPEeHHe
Nroro no pa3zpeny 4
PesepsHoe Bpems
OBIIEE KOJIMYECTBO 68 4 7




YYEBHO-METOJUUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBSA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

» ®u3uka, 10 knacc/ Mskuwes I'.4., byxosueB b.b., Corckuii H.H. oz pepakimen
[TapdenTtseBoii H.A., AkiinoHepHoe o01ecTBo «/3maTenscTBO «IIpocBertieHre»

» ®u3uka, 11 knacc/ Mskuiues ['.4., [TetpoBa M.A., YrosbsHukos O.C. u apyrue,
OO0111eCTBO C OTpaHUUEHHOUW OTBETCTBEHHOCTHIO «JPO®DA»; AKIjoHepHOe
ob1ectBo «M3marenscTBo «IIpocBelieHye»

METOJNYECKUE MATEPUAJIBI IJI1 YUUTEJIA

1 T'.4. MsikumeBa, M.{1. TletpoBoit. ®usuka -11 knacc, poda, 2020

2 PeivkeBuu A.T1. ®usuka knaccel 10-11-M.: Ipoda, 2009;

3 MapoH A.E., Mapon E.A. KoHtponbHbie TeKCTbI 10 pusrke. 10 k1. — M.:

IIpocseliienue,
2008

IMIUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETA
NHTEPHET

1 http://mioo.edu.ru/.

2 http:// www.fipi.ru/

3 https://infourok.ru/

4 https://www.yaklass.ru/
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