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ITOSACHUTEJ/IbHASA 3AITNCKA

[Mporpamma 1o ¢usrke 06a30BOr0 ypOBHS Ha YPOBHE Cpe/iHero oO0ILero
obpa3oBaHust pa3paboTaHa Ha OCHOBe TTO/IOKEHWH W TpeboBaHMI K pe3y/bTaTaM
OCBOEHMsSI OCHOBHOUM 00pa3oBaTe/lbHOM IIpOrpamMMbl, TipeacTaBieHHbIX B PI'OC
COO, a Takke c yuétoM (egepanbHO paboueli MporpaMmbl BOCIUTAHUS U
KOHIIENINK TIperofiaBaHus yuebHoro mpeaMera «®Pusnka» B 00Opa3oBaTebHBIX
OpraHu3alysx Poccuiickon degepanyy, peaTr3yroLnX OCHOBHBI€e
oOpa3oBare/ibHbIe TTPOrPaMMBbI.

CopgepxaHve mnporpaMMbl MO (U3MKe HarpaB/ieHO Ha (opMUpOBaHUe
eCTeCTBeHHO-HayYHOW KapTWHbI Mupa oOywaromumxcsi 10-11 KmaccoB TmipH
oOyueHuH ux ¢usrKe Ha 0@a30BOM ypOBHe Ha OCHOBe CHUCTEMHO-/IeTeTbHOCTHOTO
noaxoza. ITporpamma mo du3mke cootBercTByeT TpeboBanusm PI'OC COO k
TJIaHUPYEMbIM JTMYHOCTHBIM, TIpeAMETHbBIM W MeTarpeJMeTHbIM pe3yJ/bTaTam
oOyueHHsi, a TaK)Ke YUMTbIBaeT HeO0OXOJUMOCTb peanu3al[ii MeXIpeaMEeTHbBIX
cBsized (U3MKM C eCcTeCTBeHHO-HAayUHbIMM y4ueOHbIMUA TipeaMeTamMHu. B Heil
OTIpeie/ISIIOTCS. OCHOBHBIE 1/ M3yuyeHUsl (PU3MKK Ha YPOBHe CpeJiHero oOiiero
oOpa3oBaHMsl, MJIaHUPYeMble pe3y/bTaTbl OCBOEHHsI Kypca (DU3WKU: TUUHOCTHEIE,
MeTarnpeMeTHbIe, pefiMeTHbIe (Ha 6a30BOM YPOBHe).

[Iporpamma 1o pu3rKe BKJIFOUAET:

e T[UIaHUpYeMble pe3y/bTaThl 0CBOEHHs Kypca (pu3uky Ha 6a30BOM ypOBHe, B

TOM UHCJie TIpe/IMeTHbIe pe3yJ/IbTaThl 110 ToJjaM 00yJyeHuUs;

e copepxaHHe yueOHOro rpeaMeta «Pu3nKa» 10 rogaM oOyueHusl.

dusmka Kak Hayka O HaubOosee OOIMX 3aKOHaX IIPUPO/bI, BBICTyTasi B
KauecTBe y4eOHOTrO IpeiMeTa B IIKOJIe, BHOCUT CYyIlleCTBeHHBIM BK/IaJ B CUCTEMY
3HaHUM 00 oKpyskaroiiem Mupe. I1IKobHBINA Kypc (GDHU3UKH — CUCTEMOOOpa3yIOIi
JJIsT eCTeCTBeHHO-HaYUHBIX YUeOHBIX TIPeJMETOB, TIOCKOIBKY (U3HUUecKre 3aKOHbI
JeXXaT B OCHOBE TIPOIIECCOB U SIBJIEHWM, W3yYaeMbIX XHUMHUeH, OHojorue,
dbusnueckold reorpaduyeldd U acTpoHOMUeM. Vcrionb3oBaHME U aKTHBHOE
rnpuMeHeHUe  (U3NUeCKUX 3HaHUM  OmpefieisieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEeXHOMOTUM B cdepe >SHEPreTUKH, TPAHCIIOPTa, OCBOEHUS
KOCMOCa, TIOJlyYyeHUs HOBbIX MaTepuajioB C 3a/laHHbIMU CBOWCTBAaMHU W [IPYTHX.
N3yueHve (Qu3MKM BHOCUT OCHOBHOM BKJajJ B ()OpMUDOBaHHWE eCTeCTBEHHO-
HayuyHOU KapTWMHBI MHpa OoO0ydarmuxcs, B GOpMHpOBaHUWe yMeHUN MNpPUMEHSTh
HayUYHBIA METO/] TI03HAHUSI ITPH BBITTOTHEHUY UMM YUeOHBIX UCC/Ie[JOBAaHU.

B ocHoBy Kypca GhU3MKU i1 yYpOBHS cpeAHero o0iero oOpa3oBaHus
TOJIOXKEH psAJi WAEeW, KOTOpble MOXXHO pacCMaTpyBaTh KaK TMPUHLUIIBI €ro
TIOCTPOEHMUSI.



Hoes yenocmHocmu. B COOTBETCTBUM C Hell KypC SIB/SIETCSI JIOTMUECKH
3aBeplIEHHBIM, OH COZIeP)KUT MaTepras 13 BCeX pa3ZiesioB (PU3UKH, BKIHOUYAeT Kak
BOIPOCHI K/IaCCMYECKOU, TaK U COBPEMEHHOM (DH3UKHU.

Hodes eeHepanuzayuu. B COOTBETCTBUMM C Heil maTepuan Kypca (GU3MKU
o0beuHEH BOKpPYr (u3nWyecKux Teopuil. Begyuum B Kypce sBIsieTCS
(opMypOBaHUe IIpeJCTaBAeHUd O CTPYKTYPHBIX YPOBHSIX MaTepuy, BellecTBe U
rnoJie.

Hoes eymanumapusayuu. Eé peanmusanusi TmipejrosnaraeT WCI0/Jb30BaHUe
TYMaHUTapHOrO MOTeHMana (U3NYecKO HayKd, OCMBIC/IEHUE CBSI3W Pa3BUTHS
¢usukM C pasBuTMeM o00IlecTBa, a TakKkKe C MHPOBO33PeHUYECKHUMH,
HPABCTBEHHBIMU U 9KOJIOTMUeCKUMU MPoOieMaMHu.

Hoes npuknaoHolli HanpaeneHHocmu. Kypc ¢u3uku  mipejrnosiaraet
3HaKOMCTBO C IIMPOKUM KPYTrOM TEXHHUYECKUX U TEXHOJIOTUYECKUX MPUI0KEeHUU
V3yYeHHbIX TEOPUM U 3aKOHOB.

Hoes 5sKkonozusayuu peanu3yeTcsi MOCPEACTBOM BBEJEHUS 3JIEMEHTOB
Cofiep>KaHusl, TIOCBAIIEHHBIX HSKOJIOTUYECKUM Tpo0sieMaM COBPEMEHHOCTH,
KOTODbIe CBsi3aHbl C Pa3BUTHEM TEXHUKW U TEeXHOJIOTHM, a Takke OOCYXAeHus
npobJ/ieM paloHaTbHOTO PHPOAOIIO/Ib30BaHUs U 9KOJI0rnueckoi 6e30macHOCTH.

Crep)KHeBbIMM 3/leMeHTaMM Kypca (M3UKUM Ha ypOBHe cCpeJHero oOiero
obpa3oBaHus sBIAOTCS (pr3nueckue Teopuu ((popMHUpOBaHKe TIpeACTaBIeHUN O
CTPYKTYype NOCTpOeHus1 (U3NYeCcKOU Teopuu, poyr (yH/aMeHTalbHbIX 3aKOHOB U
NPUHLIMIIOB B  COBPEMEHHbIX Mpe/CTaB/leHUsIX O I[pUpoZe, TpaHULIax
NMPUMEHUMOCTU TeOpWM, [Jisi OINWCaHUSl eCTeCTBeHHO-HAyUHbIX SIBJI€HUN U
TIPOLIECCOB).

CurcTeMHO-/eSITeJIbHOCTHBIN MOAXO0J, B Kypce (DU3MKU peanu3yeTcs IMpexze
BCETO 3a CYET OpraHu3alliy SKCIepUMeHTaTbHON JesiTeTbHOCTU 00Yy4aroluXcsl.
Ons  6a3oBoro ypoBHsA Kypca (U3MKKM — 3TO HCIO/Jb30BaHHWE CUCTEMbI
(bpoHTaNBHBIX KPAaTKOBPEMEHHBIX JKCIIePUMEHTOB U j1abopaTOpHBbIX pabor,
KOTOpble B Tporpamme 1o ¢u3rke o0beJuHEeHbI B OOIIUI CIMCOK YYeHUYeCKUX
MIPaKTUYeCKUX paboT. BhiziesieHre B yKa3aHHOM IlepedHe J/1ab0paTOpHBIX paboT,
MPOBOAUMBIX [/l  KOHTPOJSI M  OLIeHKHM, OCYILeCTB/sIeTCS  yyaCTHUKaMHu
oOpa3oBaTe/sibHOTO TIpollecca HWCXOAs U3 0COOeHHOCTeM IUIaHUPOBaHUS U
ocHalleHusi KabuHera ¢usuku. Ilpu 3TOoM obecreurBaeTCcsi  OBJafieHUe
00yyarolMMUCs YMEeHUsSIMU TPOBOJUTH KOCBEHHble W3MepeHMsl, UCC/ef0BaHUs
3aBUCUMOCTeM (U3MUYeCKMX BeIMUMH W TIOCTAaHOBKY OIBITOB T[10 TIPOBEpKe
Tpe//I0XKeHHbIX THUTOTe3.

Bosblioe BHHMMaHWe y/e/sieTCsl PpeLIeHWI0 PacyéTHbIX W KaueCTBEHHbBIX
3aga4. Ilpy 5TOM [/151 pacuéTHBIX 3a/au [MPUOPUTETOM SIB/ISIFOTCS 3a/lauM C SIBHO
3a/1laHHOM (PU3MYECKOU MO/Ie/TbIO, TTO3BOJISIIOLIME PUMEHSTh U3yUYeHHbIe 3aKOHBI U



3aKOHOMEpPHOCTU KaK M3 OJHOTO pa3fiesia Kypca, TaK W WHTeTPUPYs 3HaHUS U3
pa3HBIX pa3/enioB. [si KaueCTBEHHBIX 3ajjau TIPUOPUTETOM SIBJISIIOTCS 3a/laHuUs Ha
00BsICHEHHE TIPOTeKaHUs1 (U3NUYECKUX SIBJIEHMM W TIPOLIECCOB B OKPY’KaroIlieu
KU3HU, TpeOyrome BbIOOpa (U3NUeckod MoJenud [ CUTyallud TPaKTHUKO-
OpPHEHTUPOBAHHOT'O XapaKTepa.

B coorBerctBuu ¢ TpeboBanusmMu PI'OC COO K MaTepuasbHO-
TeXHUUeCKOMY obecrieueHHI0 yueOHOro mpoljecca 0a30BbIM YpOBeHb Kypca
GbH3MKKM Ha ypOBHE cpeiHero obiriero o6pa3oBaHus [JO/DKeH U3yUuaThCs B YC/IOBUSX
npeMeTHOr0 KabuHeTa (M3WKU WIA B YC/IOBUSIX WHTETPUPOBAHHOTO KaOWHeTa
TIpeIMeTOB eCTeCTBeHHO-Hay4yHOTo I[uKjaa. B kKabuHeTe (GU3MKU [AO/KHO OBbITH
HeobxoiuMoe JlabopaTopHoe 000py/0BaHUWe [IJi1 BBIMOHEHUS YKa3aHHBIX B
rporpamme 10 Gpu3HKe yUeHHUeCKHX MPaKTHUeCKUX paboT M 1eMOHCTpAI[MOHHOE
obopyioBaHUe.

HdemoHcTpaliioHHOe 060opyZoBaHue (OpPMUDYeTCs B COOTBETCTBUU C
MIPUHLIATIOM MHWHHMMA/IbHOM  [IOCTAaTOYHOCTH M 00ecrieudBaeT TIOCTAHOBKY
TIEePEeUNC/IeHHBIX B TIporpaMme T10 (GH3MKe KIFUeBBIX JAeMOHCTpALdid s
WCC/IeJOBAaHUST ~ M3yYaeMbIX SIBJIEHHW W TPOLIECCOB, OMIMUPUUYECKUX H
dbyHaMeHTa/IbHbIX 3aKOHOB, UX TEXHUUECKUX TTPUMeHeHUH.

JlabopaTopHoe 00opy/0BaHUe [Ji YueHHYeCKUX MpaKTUUecKux paboT
dbopMupyeTcsi B BH/le TeMaTHUYeCKMX KOMITJIEKTOB W 00ecCrieurBaeTcss B pacuére
OJJHOTO KOMIJIeKTa Ha [JByX oOyuaromuxcs. TemaTtuueckde KOMILIEKTEI
nabopaTopHOTO 000py/I0BaHUS [OJ/DKHBI OBITH TTOCTPOEHBI HAa KOMIIJIEKCHOM
WCTI0/Tb30BaHWH aHAJIOrOBBIX U LU(POBBIX MPHUOOPOB, a TaKkKe KOMITbIOTEPHBIX
HM3MEePUTEe/IbHBIX CUCTEM B BU/le [TU(POBBIX T1ab0paTOpHii.

OCHOBHBIMH T1e/IIMU M3y4eHust (GU3UKHU B 0011IeM 00pa30BaHUM SBISIFOTCS:

e (QopmHupoBaHMEe HHTEpeca W CTpPeM/ieHUsi O0ydYaroIMXcsi K HaydHOMY
W3yUYeHUI0 TPUPOJbI, Pa3BUTHE WX HMHTE/UIEKTYalbHBIX M TBOPUYECKHX
CII0COOHOCTel;

e pa3BUTHE TIPe/CTAB/IEHUI 0 HAYYHOM MeTO/ie TI03HaHUs U (HOPMUPOBaHMe
WCCJIeJOBATe/TbCKOTO OTHOILIEHHS K OKPY KatOIUM SIBJIEHUSIM;

e (QopmHupoBaHHE HAyYHOrO MHMPOBO33DEHHMS KakK pe3y/bTaTa H3yUYeHHUs
OCHOB CTPOEHHs MaTepuH U pyHAaMeHTabHBIX 3aKOHOB (DU3UKUY;

e (QopmupoBaHue yMeHWM OOBSICHATH SBJIEHUS C WCIOIb30BaHUEM
bu3nuecKrx 3HAaHUM U HayUHBIX /10Ka3aTe/bCTB,;

e (opMHpOBaHUe Mpe/ICTaBIeHUNA O PO (PU3MKU JJjis1 Pa3BUTHSL [PYTHX
eCTeCTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHH.

HocTwkeHne 3TUX 1jefieid obecrieunBaeTcs pellieHdeM CIeyIOIMUX 3afiau B

ripoljecce u3yueHust Kypca GM3MKU Ha ypOBHe cpefiHero obiijero o6pa3oBaHus:



e nmpuoOpeTeHWe  CHUCTeMbl  3HaHMKA 00  oOmUX  Qu3NUeCKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TeopusiX, BKJ/IHOYast MeXaHUKY,
MOJIEKY/ISIPHYI0  (DM3UKY, 3JeKTPOJWHAMHUKY, KBAaHTOBYH) (U3UKy U
3JIeMeHTbI aCTPO(U3UKY;

e (¢dopMUpOBaHHWE YMEHWM TpPUMEHSATb TeopeTUUeCcKue 3HaHusl s
o0BsicHeHUs] (U3MUECKUX SIBJeHWA B TpUPOAe W /s TIPUHSATHS
TpaKTUYeCKUX pellleHuH B MOBCeHEBHOM JKU3HMU;

e OCBOEHHME CITIOCOOOB peIlleHHsI pa3/IuyHbIX 3a7@u C SBHO 3a/laHHOM
¢bu3nueckoii MofeNblo, 3a/lau, IMOJpa3yMeBalolMX CaMOCTOsITe/IbHOe
co3JaHue (pu3nUecKor MoZie/u, aiekBaTHOW yC/IOBUSIM 3a/jaul;

e TIOHMMaHWe (U3UYECKUX OCHOB WM TMPUHIMIIOB JEeHCTBUS TeXHUUECKHUX
YCTPOWCTB U TEXHOJIOTUUECKHUX MPOL[eCCOB, UX BIUSHUS Ha OKPY’KarOIIYI0
cpeny;

e OBJIa/leHHMe MeTO/laM{d CaMOCTOSITeJIbHOTO TJIAaHWPOBaHUSI U TPOBeJEeHUs
(bU3MUeCKUX SKCIIePUMEHTOB, aHa/li3a W WHTepripeTalud HWH(pOpMalluy,
orpezesieHus JOCTOBEPHOCTH TTOJIyYeHHOTO pe3y/ibTaTa;

e (CO3/laHH€e YCJIOBUH /i1 Pa3BUTHSI YMEHUM TIPOEKTHO-UCCJIe/I0BaTeTbCKOM,
TBOPUYECKOU J1eTeTbHOCTH.

Ha wusyuenne ¢wusuku (6a30BbIM ypoBeHb) Ha YpOBHe CpefiHero o0iiero
obpa3zoBanHus otBoauTCs 136 wacos: B 10 Kmacce — 68 yacoB (2 yaca B Heie/i0), B
11 knacce — 68 yacoB (2 yaca B HeZieJ).

[MpennaraeMblii B TiporpamMme 10 (u3MKe TiepeueHb J1laDOpPaTOPHBIX U
TIPAaKTUYECKUX paboT sB/seTCS pPeKOMEeHJOBaHHBbIM, YUWUTe/Ib Je/laeT BbIOOD
TIpOBeJieHUs] J1abopaTOpPHBIX PAabOT U OMNBITOB C YUETOM WHUBUAYATbHBIX
0COOeHHOCTeN 00yJaroIIXCsl.



COAEPXXAHUE OBYUEHUSA
10 KJTACC

Pa3pen 1. ®usuka 1 MeToAbI HAYUYHOI'0 [I03HAHUA

®u3vka — Hayka o npupoge. HayuHble mMeTOAbl MO3HAHUS OKPY’Karollero
Mupa. Posb 3KCepuMeHTa W TeOpUM B TIpollecce TI03HAaHUSI TIPUPOJBI.
OKCrepuMeHT B (h13UKe.

MopenupoBaHue (pu3NueCcKUx siBJeHWM U TipolieccoB. HayuHble ruroressi.
du3nyeckre 3aKOHbI U TeOpPHHU. ['paHulIbl TIPUMEHUMOCTH (PU3NUEeCKHUX 3aKOHOB.
IIpyHLMIT COOTBETCTBUS.

Ponb ¥ MecTo GU3MKU B (POPMUPOBAHUM COBPEMEHHOW Hay4YHOW KapTHHBI
MHpa, B MPaKTUUYECKOU JesITe/IbHOCTHU JIFO/IeM.

LlemoHcmpayuu

AHasoroBble W 1U(POBbIE HW3MepPHUTE/NIbHbIE TIPHUOOPBI, KOMITbIOTEPHBIE
JTaTYUKHU.

Pa3gen 2. MexaHuka

Tema 1. Kunemamuka

Mexanuueckoe aBwkeHre. OTHOCUTETBHOCTb MeXaHWUYeCKOTO [BH)KEeHUS.
Cucrema orcuéra. Tpaekropusi.

[TepemeliieHre, CKOpPOCTb (CpefiHsISi CKOPOCTb, MIHOBEHHasi CKOPOCTb) U
YCKOpDeHWe MaTepuasbHOW TOYKW, UX MPOEKUWW Ha OCH CHUCTeMbl KOOpJWHAT.
CrioxkeHue riepeMellleHU U CJI0)KeHe CKOPOCTEM.

PaBHOMepHOe U paBHOYCKOPeHHOe TIpsIMOJIMHelHoe [ABWKeHue. ['paduku
3aBUCHMOCTH KOODJWHAT, CKOPOCTH, YCKOpeHus, IIyTU U I[lepeMelleHus
MaTepuasbHOW TOUKH OT BPEMEHH.

CBo0OojHOe TIafieHre. Y CKopeHHe CBOOOIHOTO Ma/IeHusl.

KpuBonvHeliHoe  fBwkKeHue. [IBW>keHHWe  MaTepyuaJbHOM TOUKUM 1O
OKPY>KHOCTH C TIOCTOSTHHOM T10 MOZYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, TMHEWHAst
ckopocTb. [Tepuog u yactoTa obpaitjeHusi. LleHTpocTpeMUTebHOE yCKOpeHHe.

TexHUuyeckue yCTPOMCTBA M TMpPAKTUYECKOe TIPUMEHeHHWe: COUAO0METD,
[IBWKeHUe CHapsiI0B, LielHble U peMEHHbIe repeaun.

LemoHcmpayuu

Mopenb cucteMbl OTCUéTa, WITOCTPALIUS KMHEMAaTUYeCKUX XapaKTepUCTUK
JBIDKEHUSI.

[Tpeobpa3oBaHue ABW)KEHHI C UCITOIb30BaHUEM ITPOCTHIX MeXaHH3MOB.

[TameHue Ten B BO3JyXe U B pa3pe>KeHHOM TIPOCTPAHCTBeE.

HabGnrofieHue fABWKeHHUs1 Tesa, OpOILEHHOTO TIOJ, YI7IOM K TOPU30HTY U
TOPU30HTAJIBHO.



V3mepeHue yCcKOpeHHsi CBOOOAHOTO TafleHusl.

HamnpassieHne CKOpOCTU NPU ABUKEHUH 10 OKPY>KHOCTH.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

V3yueHne HepaBHOMEpPHOTO [BWKEHHUS C LieJIbl0 OIpefie/ieHdss MIHOBEHHOU
CKOPOCTH.

WccnenoBaHne COOTHOLIEHWS MeXAY MOYTSIMHU, IIPOUJEHHBIMM TeIoM 3a
1oc/iefioBaTe/lbHble  paBHble IIPOMEXYTKA BpPeMeHU I[IpU PaBHOYCKOPEHHOM
[BIKEHMH C Ha4a/IbHOM CKOPOCTBIO, PABHOW HYJIHO.

N3yueHne IBM>KeHUs LIapUKa B BA3KOU >KUIKOCTH.

V3yyeHue ABW>KeHUs Tesa, OpOILIeHHOTO TOPHU30HTA/IbHO.

Tema 2. Junamuka

[IpuHuyun  otHocurensHOCTH  ['amunes.  [lepebii  3akoH — HbroToHa.
NHuepryasibHbIe CUCTEMbI OTCUETa.

Macca tena. Cuna. [lpuHiun cyneprno3vuuu cuia. Bropou 3akoH HberOoTOHa
[J1s1 MaTepyuaJbHOM TOUKU. TpeTuid 3aKoH Hbl0TOHa /1711 MaTepranbHbIX TOUEK.

3aKOH BceMUpHOro TaroteHus. Cuna TsbkecTtd. IlepBasg KocMuueckas
CKOpOCTb.

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

Tpenue. Byl TpeHus (MOKos1, CKObXeHUs1, KaueHus1). Cuia TpeHusi. Cyxoe
TpeHre. Cuia TpeHUs! CKOJIbKeHUs U Ccuia TpeHus Nokos. KosdduiyeHT TpeHus.
Cwusa conpoTHUB/IeHUs TIPU ABVKEHUU TeJla B XKUAKOCTU W/ rase.

[ToctymnaTesibHOe U BpalllaTesbHOe ABM>KeHHe abCOMI0THO TBEPOTO TeJia.

MoMeHT CuW/ibl OTHOCWTE/IbHO OCH BpalleHus. Ilnedo cunel. YcnoBus
paBHOBeCHs TBEPAOIO TeJa.

TexHUyeckre yCTPOUCTBA U TIPAKTUUECKOe TpPHUMeHeHWe: MOJALLWITHUKH,
[IBUKeHUe UCKYCCTBEHHBIX CITyTHUKOB.

LemoHcmpayuu

SABneHve WHepLIUMU.

CpaBHeHVe MacC B3aUMOJEeUCTBYIOLLINX TeJl.

Bropou 3akoH HeroToHa.

W3mepeHue cuil.

CrioxxeHuve CUJL.

3aBUCUMOCTb CUJIbI YIIPYTOCTU OT ZiehOpMaLivu.

HesecomocTts. Bec Tena ripu yCKOpeHHOM IO bEMe U MaJeHUH.

CpaBHeHue CUJT TPeHUS TTI0KOs, KaUeHUsl U CKOJIbXKEeHUSI.

YcnoBus paBHOBecus1 TBEPOro Tesia. Buzibl paBHOBeCHSI.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombl

V3yyeHue aBr>KeHUs OpycKa 1o HaKJIOHHOM TJIOCKOCTH.



NccnenoBanue 3aBUCMMOCTU CWJI YIIPYTOCTH, BO3HUKAKOLLUX B TPY)KWHE U
pe3uHOBOM o0pa3iie, OT UX Ae(opMaliuy.

WccnepnoBaHWe ycCnoBWM paBHOBECHS TBEPAOrO Tena, WMEKOLIEro 0OCh
BpalL|eHus].

Tema 3. 3aKOHbI COXpAHEHUS1 8 MEXAHUKe

mMnynbCc MatepuaibHOM TOUKM (Tena), CUCTeMbl MaTepUa/IbHbIX TOYEK.
Wmnynec cusibl ¥ M3MeHeHMe UMILy/bCa Teja. 3aKOH COXpaHeHUs WMITy/bCa.
PeakTrBHOe [IBIKeHue.

Pabora cuibl. MOIIHOCTh CUJTBI.

KuHeTnueckasi sHeprvsi MaTepuanbHOW TOUKWA. Teopema 00 uU3MeHeHUU
KWHETUYEeCKOW SHEepruu.

[ToTeHuManbHas SHeprus. [ToTeHuManbHas SHeprus yIpyro
nedOpMUPOBAaHHOM  TIPY>KUHBI.  [loTeHI[MasbHas  JHEprusi Tela  BOIM3U
TOBEPXHOCTU 3eMJIU.

[loTeHUManbHble M HEMOTEHLMa/bHble  CUJIBL Cesa3b  paboThl
HEeINOTeHJMA/TIbHBIX CWJI C W3MEHEeHVWeM MeXaHWYeCKOW 3HepPruyd CUCTeMBbI TeJl.
3aKOH COXpaHEeHUs] MeXaHUYeCKOW SHEepPruu.

Yripyrue v Heynpyrve CTOJIKHOBEHUS.

TexHUUeCcKre yCTPOMCTBA M MpaKTUUeCKoe MpUMeHeHHWe: BOJOMET, KOMép,
TIPYKVHHBIN [TUCTOJIET, IBU)KEHNEe pakerT.

LlemoHcmpayuu

3aK0H COXpaHeHUsl UMITyJIbCa.

PeakTHBHOe [IBU)XeHUe.

[Tepexop roTeHI[MAILHON YHEPTHUN B KWUHETUUECKYI0 U 00paTHO.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombl

V3yyeHure abCOMIOTHO HEYNPYroro yZapa C MOMOILBI0 JBYX OJWHAKOBBIX
HUTSIHBIX MassTHUKOB.

WccnenoBanue cBsisu pabOThI CWIIBI C M3MeHEHUeM MeXaHW4YeCKOW SHepruu
TeJla Ha [IpUMepe pacTsKeHUs] Ppe3UHOBOIO XKI'yTa.

Paspen 3. MonekyisipHas (pu3nKa 4 TepMOMHAMHKA

Tema 1. OcHO8bI MO/1EKY/ISIPHO-KUHeMu4YecKoll meopuu

OCHOBHBIE TI0JIOXKEeHUSI MOJIEKYJ/IIPHO-KMHETUYeCKOM TeOpHUH M KX OIbITHOe
obocHoBaHve. BpoyHOoBckoe aBwkeHue. [Iuddysus. Xapakrep ABWKEHUS WU
B3aMMOJZIEMCTBUS YacCTUL| BelecTBa. MoJiend CTpPOeHHs Tas30B, >KULKOCTeH H
TBEP/IBIX TeT U 00bsSICHEHHe CBOMCTB BellleCTBa Ha OCHOBe 3TUX MoZesieii. Macca u
pa3Mepbl Mmosiekys1. KomnyectBo BeijectBa. [loctosgHHass ABoragpo.

TeriyioBoe paBHOBecue. TeMmriepatypa U eé usMmepeHnue. llIkana temrmepaTyp
Lenbcus.



Mogenb wugeanbHoro rasa. (OcCHOBHOe ypaBHEHHE  MOJIEKYJISIPHO-
KUHeTUYeCKOW Teopuu HAeasbHOro rasa. AOCOMIOTHas TemriepaTypa Kak Mepa
CcpefjHell KWHETHMUeCKOW SHepruu TervioBOro JABW)KeHWs uacTul] rasza. lllkama
TemriepaTyp KenbBuHa. I'a30Bble 3akOHbI. YpaBHeHHe MeHzeneeBa—KianeipoHa.
3akoH [lanbToHa. M3omporiecchl B uieaJbHOM Ta3e C MOCTOSHHBIM KOJIAYECTBOM
BemjecTBa. ['paduueckoe mpejicTaB/ieHWe W30MPOLECCOB: U30Te€pPMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpPOWCTBA U TMpaKTA4YeCKoe TpUMeHeHHe: TepMOMETP,
b6apomeTp.

LlemoHcmpayuu

OnbIThl, AOKasbIBaroLMe [UCKPETHOE CTpPOeHHe BellecTBa, (ororpaduu
MOJIEKY/I OpraHU4eCKUX COeJUHEHU.

OnbIThI TI0 AU PY3UUN XKUAKOCTEN U ra3oB.

Moienb OpPOYHOBCKOTO JBHKEHMUS.

Mogens ornbita LlTepHa.

OnbITHI, Jl0Ka3bIBatoII[1e CylLLeCTBOBaHUe ME>XXMOJIEKYISIPHOTO
B3aUMO/ZIEeHMCTBUSI.

Moienb, WTFOCTPUPYIOLIasi PUPOAY AaBJIeHUs ra3a Ha CTeHKU COCY/a.

OnbIThl, WUTIOCTPUPYIOIMEe YypaBHeHHWEe COCTOSIHUS W/eaJibHOTO rasa,
M30MPOLECCHI.

YueHuuecKkuli 3kcnepumeHm, aabopamopHble pabombl

OnpegeneHre Macchl BO3AlyxXa B KJIaCCHOM KOMHAaTe Ha OCHOBe W3MepeHW
00BEMa KOMHATHI, ZIaB/ieHUsl U TeMriepaTyphl BO3/[yXa B Hell.

ViccnenoBaHue 3aBUCMMOCTH MeX/y TlapaMeTpPaMU COCTOSIHUSL pa3peXKeHHOT 0
rasa.

Tema 2. OcHo8bl MepMOOUHAMUKU

TepMoavHaMuueckasi cucteMa. BHYTpeHHsIsI SHeprusi TepMoJuHaMUuecKon
CUCTeMbl U CrIoco0bl eé u3meHeHusi. KosnuecTBo TeryioTel U pabota. BHyTpeHHsIs
SHepTUss ~ OJHOAaTOMHOTO  WJea/ibHOTO  Trasa. Bwujabl  Terionepeauu:
TEeTUIONPOBOIHOCTh, KOHBEKI[USI, U3/lyueHre. Ye/bHasi TelJIOEMKOCTh Bell[eCTBa.
KonuuecTBO TeM/oThI MPU Terionepeaayve.

[Mousitue 06 aguabaTHoM mpotiecce. [lepBbIii 3aKOH TePMOAWHAMUKH.
[TpyuMeHeHre TIEpPBOTO 3aKOHa TepMOJWHAMHUKWA K H3ompolieccaMm. ['paduyeckas
WHTeprpeTalys paboThI rasa.

BTopoii 3akoH TepMoiuHaMuKUA. HeoGpaTUMOCTh MpoLiecCcoB B IPUPO/IE.

TersioBble  MaimwmHbl.  [IpUHIUMMOBI  [eHCTBUS ~ TEIUIOBBIX  MaIlIWH.
[TpeoOpa3oBaHrsl 3HEPTHMM B TeIVIOBBIX MaliMHaX. Ko3dduimeHT Tose3Horo
nevictBus TeryioBod MarmHbl. Llukn KapHo u ero ko3dduiieHT T0Je3HOTo
JercTBUsI. DKOJ/IoTHYecKre Mpob/ieMbl TerI09HepreTUKH.



TexHUuyeckre YCTPOMCTBA U TMPAKTUYECKOe T[pHMeHeHue: [BUraresib
BHYTPEHHET0 CropaHusi, ObITOBON XOMOAWIBHUK, KOHAULIMOHED.

LlemoHcmpayuu

Vi3mMeHeHrie BHyTpeHHEH 3HEPrMM Tejla TIPU COBEPIIEHWH pPabOThI: BBLIET
npoOKy 13 OyTBIIKK TI0[ [eHCTBHEM CXKAaTOTO BO3/yXa, HarpeBaHue 3¢upa B
NaTyHHOU TPyOKe TyTéM TpeHus (BUZe0eMOHCTPALIUS).

V3meHeHne BHyTpPeHHEW 3Hepruu (TeMriepaTyphbl) Tejla py Tervionepejaye.

OnpIT 110 aguMabaTHOMY pacIIMPeHHI0 BO3Ayxa (OIMBIT C BO3YIIHBIM
OTHUBOM).

Moien mapoBo# TypOUHBI, ABUraTe/isi BHYTPEHHEro0 CropaHusi, peakKTUBHOTO
JIBUTaTeIsl.

YueHuueckull 3KcnepumeHm, 1abopamopHble pabombil

N3mepeHnue yziebHOM TETIIOEMKOCTH.

Tema 3. Azpezamubie cocmosiHus eujecmea. Pazoebie nepexoobl

[Tapoo6pa3oBaHue W KoHjleHcalys. VicriapeHue v KumneHue. AOCOMIOTHas U
OTHOCHUTe/IbHAsl BJI&YKHOCTb BO34yXa. HacellleHHbIM Tmap. YjenbHas TeruioTa
rapoo6pa3oBaHus. 3aBUCUMOCTDb TeMIIepaTyphbl KUTIEHUs OT /1aBJIeHUs.

TBépgoe Teno. Kpucraninueckue U amop(@Hbie Tesla. AHU30TPOIMS CBOMCTB
Kpucta/uioB. Kuakue kKpucta/ibl. CoBpeMeHHble Marepuasbl. l[lnaBneHue u
KpUCTasUTM3alus. Y geabHas TerioTa riasaeHus. Cybmmariusi.

YpaBHeHHe TeryioBoro OamaHca.

TexHuuyeckre yCTPOMCTBA M TMPAKTUYECKOe IIPUMEHeHHWe: TUIPDOMETD U
TICUXPOMETP, KaJIOpUMETP, TeXHOJIOTUM T0JIyYeHHs] COBPEMEHHbIX MaTepHasioB, B
TOM YMCJ/Ie HaHOMaTepuasioB, U HAHOTEXHOJIOTUM.

LlemoHcmpayuu

CBOMCTBA HACBIL[EHHBIX M1APOB.

KurieHue 1ipy NoOHW>KEHHOM [1aB/IEHUM.

CriocobbI M3MepeHuUst BJIaKHOCTH.

Habsro/ieHre HarpeBaHUs U TI/IaB/IeHUsT KPHUCTA/I/TMUECKOTO BellecTBa.

[eMOHCTpaLUs KPUCTAJJIOB.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

V3mepeHre OTHOCUTE/ILHOM BIaXKHOCTH BO3/yXa.

Pa3pen 4. dnekTpoaguHaMHKa
Tema 1. dnekmpocmamuka
OnekTpusauys Tes. ODJIGKTPUYeCKUW 3apsf. /[Ba BUZA 3/IEKTPUUECKUX
3apsAf0B. IIpOBOAHUKY, AUIIEKTPUKU M TOJIYNPOBOAHUKUA. 3aKOH COXpaHeHUs
3JIEKTPAYECKOr0 3aps/a.
BsaumopeiictBue 3apsaoB. 3akoH KysioHa. ToueuHbll 3/1eKTpUYECKUAN 3apsif,.
OnekTpuyeckoe moJjie. Hamnpsok€HHOCTBH — 3/1eKTpyuyeckoro rmnossd.  IIpuHiomn



CyNeprno3vLiA 37eKTPUUYeCKUX Tosier. JIMHUM HarnpssKEHHOCTU 371eKTPUYeCKOro
TIOJIS1.

Pabora cunm  3nekTpocTtathueckoro  rnonas.  IloteHiman.  Pa3HocThb
NoTeHManoB. [IpOBOAHUMKM W [US/IEKTPUKKA B 3JI€EKTPOCTAaTUUYeCKOM  TIOJIe.
NvisanekTprueckasi MPOHUL[AeMOCTb.

OJIeKTPOEMKOCTb. KoHZieHcaTop. D/1eKTPOEMKOCTh TIJIOCKOT0 KOHZEeHCaTopa.
OHeprus 3apsyKeHHOr0 KOHleHcaTopa.

TexHUuyecKue YCTPOMCTBA WM MPAKTAUECKOe TMpPUMeHEeHHe: 3JIeKTPOCKOI,
9/IEKTPOMETpP, 3/JIeKTpOCTaTUUecKasi 3alluTa, 3a3eM/eHHe 37eKTPOnpuOOopoB,
KOH/IEHCATOpP, KOMMPOBAJIbHBIN arlrapar, CTPYUHBIM TIPUHTEP.

LlemoHcmpayuu

Y CTpOUCTBO M MIPUHLIMI [IeUCTBUS 3/IEKTPOMeTpa.

B3anmMogelicTBre Ha3/1eKTPU30BaHHBIX TeJl.

DJIeKTpUUYeCKoe 1oJie 3apSKEHHBIX TeJl.

ITpoBOIHUKH B 3/1IEKTPOCTAaTUUECKOM T10JI€.

DJIeKTpoCTaThueCcKast 3alluTa.

[V3neKTpUKYU B 3/1EKTPOCTaTAYECKOM MOJIe.

3aBUCHMMOCTb 3JIEKTPOEMKOCTM TJIOCKOTO KOHJeHcaTopa OT IUIoLajuv
TJIaCTHH, PACCTOSTHUSI MEXXAY HUMU U [IN3JIEKTPUUYECKOW TTPOHUIIaeMOCTH.

OHeprus 3apsyKeHHOr0 KOHleHcaTopa.

YueHuuecKkuli 3kcnepumeHm, aabopamopHble pabombl

N3mepeHue 371eKTPOEMKOCTH KOH/€HCAaTopa.

Tema 2. ITocmosiHHbili 31ekmpuyeckull mokK. Toku @ pazauuHbIX cpedax

ONeKTPUUeCKUHA TOK. YC/IOBUS CYL[eCTBOBAaHUSI 37€KTPUUECKOr0 TOKa.
Nctounvku Toka. Cuna Toka. [1oCcTOSSHHBIN TOK.

Haripskenue. 3akoH Oma /1151 yyacCTKa LieTiu.

OJIeKTpUUYECKOe COMNPOTUBJIEHUE. Y[leJIbHOe COMNPOTUBJIEHUE BeleCTBa.
[TocnenoBaTenbHOe, Mapaie/ibHOE, CMelllaHHOe COeJMHeHre MPOBOJHUKOB.

Pabora »smekTpuueckoro Toka. 3akoH JDkoysnsi—/leHija. MOIIHOCTb
3JIEKTPUYECKOr0 TOKaA.

OJIEKTPOABWIKYLLIAS CWJIa U BHYTPEHHee COIMPOTHUB/IEHWE MCTOYHMKA TOKa.
3akoH OMa /151 TOTHOU (3aMKHYTOW) 3/1eKTpUUecKou 1ienu. KopoTkoe 3aMbIKaHUe.

ONeKTpOHHAas  MOPOBOJWMOCTb  TBEPABIX  METa/VIOB.  3aBUCUMOCThb
CONPOTHBJIEHUSI METAJ/IJIOB OT TemIiepaTypbl. CBePXIPOBOJUMOCTb.

DeKTpuuecKui TOK B BakyyMe. CBOMCTBA 3/IeKTPOHHBIX MTyYKOB.

[TonyripoBOgHUKH. CobcTBeHHas v rp¥MecHast MPOBOJIUMOCTb
TI0JTyTIPOBOTHUKOB. CBOMCTBa p—Nn-Tiepexo/ia. [1o1yrpoBoAHUKOBBIE TIPUOOPHI.

ONeKTpUUeCKMd TOK B pacTBOpax W pacivlaBax  3JIeKTPOJIMTOB.
DJIEKTPO/IUTUYECKast IUCCOLMALUsA. DJIeKTPO/In3.



OneKTpuueckud TOK B raszax. CamMOCTOSTeNbHBIM Y HeCaMOCTOSITeTbHBIN
pa3psa. Mosnus. [1na3ma.

TexHWueckue yCTPOWCTBAa U TIPAaKTHUeCKOe TIpUMeHeHHe: aMIiepMeTp,
BOJIbTMETP, peoCTaT, WCTOUHHMKM TOKA, 3JIeKTpOHArpeBareslbHble TPUOOPHI,
3/IEKTPOOCBETUTE/IbHBIE TIPUOOPEI, TEPMOMETP COTIPOTHB/IEHUS], BaKyyMHBIN U0/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYIIPOBOJHUKOBBINA JUO/, Ta/IbBaHUKA.

LemoHcmpayuu

W3mepeHue CUJTbI TOKA U HaTIPSDKEHUSI.

3aBUCUMOCTb COTIPOTHUBJIEHUSI LIUIUHAPUYECKHUX TPOBOJAHUKOB OT JIJIUHBI,
TIJI0La/Iv TIOTIEPeYHOr0 CeueHrst U MaTepuasa.

CMellIaHHOE COeJJMHeHre TTPOBOJHUKOB.

[IpsiMoe wW3MepeHHe >JIEKTPOABWXKYIeH CWibl. KOpOTKOe 3aMblKaHHe
raJibBaHM4eCKOro 3/ieMeHTa 1 OlleHKa BHyTPeHHero COMpOTUB/IEHUS.

3aBUCUMOCTb COTMIPOTHB/IEHUSI METAJIJIOB OT TEMIIEPATYPBbIL.

[TIpoBOMMOCTB 3JIEKTPOIUTOB.

VickpoBoM paspsj ¥ IPOBOJYMMOCTh BO3JyXa.

OAHOCTOPOHHSIS MPOBOAUMOCTD AUO/A.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

N3yueHue cMeIaHHOTO COeJUHEHUSI PE3UCTOPOB.

W3mepeHue 3/1eKTPOABMXKYILeH CUbI UCTOUHHMKA TOKa W ero BHYTPEHHEero
COTMPOTUB/IEHUS.

Habmtozerue s/eKTpom3a.

MexnipeagMeTHbIe CBA3U

W3yuenue Kypca ¢usvku 6a3oBoro ypoBHsi B 10 Kacce OCyIeCTBSeTCs C
YUETOM COfiepKaTellbHbIX MeXXIIPeJIMeTHbIX CBsI3eli C KypcaMud MaTeMaTHKH,
Ouosioruu, XMuu, reorpadyy U TEXHOJIOTHH.

MedcnpeOmemHble noHssmusi, CBsI3aHHbIe C U3ydyeHHMEM MeTOJ0B Hay4HOIO
TO3HAHUs: SiBJieHWe, Hay4Hbld (akT, rumoresa, (du3uyeckass BeJUUMHA, 3aKOH,
Teopwusi, HaO/MOieHre, SKCTIePUMEeHT, MO/ie/IMPOBaHUe, MO/lefTb, U3MepeHHe.

Mamemamuka: pelieHuWe CUCTeMbl YpaBHEHUW, JIMHeWHas (QyHKLuS,
napabona, runep6osia, UX rpaUKA U CBOMCTBA, TPUTOHOMETpUUECKHe (YHKIIUU:
CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMEeTPUYECKOe TOXKZECTBO,
BEKTOPBI U UX MPOEKILIMM Ha OCH KOOP/IMHAT, CJI0XKeHHe BEKTOPOB.

Buonozus: MexaHuueckoe [BWKeHUe B >XUBOW Mpupoze, auddysus, ocMoc,
TeTI000MeH >KUBBIX OPraHU3MOB (BU/IbI TeTlIoNepe/iauu, TeryIOBOe paBHOBeCHe),
3/IeKTpUUeCKUe SIBJIeHUs B XKUBOU MPHUPO/Ie.

Xumusi: fUCKpeTHOe CTpOeHUe BellleCcTBa, CTPOeHHe aTOMOB M MOJIeKYJI, MOJIb
Bell[eCTBa, MOJISIDHAasi Macca, TeryiOBble CBOMCTBA TBEDABIX TeJ, >KUJKOCTeH U



ra3oB, 3/IeKTpUUYeCKWe CBOMCTBA MeTa/I/IOB, 3/I€KTPOJUTHYECKas AUCCOLMaLius,
rajibBaHUKa.

TI'eoepacpusi: BNaKHOCTb BO3/lyXa, BETPbI, 0apoMeTp, TepMOMETP.

TexHonoeus: tmipeobpa3oBaHue [BMXKEHHN C UCIOJ/Ib30BaHHMEM MeXaHW3MOB,
yUéT TpeHUs] B TeXHUKe, TIOJLIWITHUKY, WCIO/b30BaHWE 3aKOHAa COXpaHeHUs
MMITyJibCa B TeXHUKe (pakeTa, BOJAOMET U Jpyrue), ABUraTe/llb BHYTPEHHEro
cropaHwusi, mapoBasi TypbuHa, OBITOBON XOI0IUILHUK, KOHIUILIMOHED, TeXHOJ/IOTUU
TOTyUeH!Us] COBPEMEHHBIX MaTepyuajioB, B TOM UHWC/e HaHOMAarepuasaoB, U
HAHOTeXHOJIOTHH, 3/IeKTPOCTaTHUeCcKasl 3all[uTa, 3a3eM/ieHHue 3JIeKTPOorpubopoB,
KCepOKC, CTPYMHBIN TIPUHTEP, 3/IeKTpPOHarpeBare/ibHbIe nipuOOopkI,
3/IeKTPOOCBETUTe/IbHBIEe TTPUOODLI, rabBaHUKa.

11 KITACC

Pa3pen 4. JnekTpoguHaMuKa

Tema 3. MazHumHoe no.ie. 3/1eKmpoMazHUMHAs1 UHOYKYust

[TocTosiHHble ~ MarHWUTHL.  B3aumozelcTBHe  TOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe tionie. BekTop MarHuTHOM WHAYKUWMW. [IpyHLMO Cyneprno3uiuu
MarHWTHBIX MOJied. JINHUM MarHUTHOM WHAYKLWW. KapTWHa NMHWUKA MarHWTHOU
VIHYKLAU 110/ TTIOCTOSIHHBIX MarHUTOB.

MarHutHOe TIO/le TPOBOJHMKA C TOKOM. KapTuHa /MHUN WHAYKLUWAU
MAarHUTHOI'O TIOJ/ISl [JIMHHOTO TIPSIMOIO TPOBOJHMKA U 3aMKHYTOTO KOJIbLIEBOTO
TIPOBO/IHUKA, KaTyIIKKA C TOKOM. OnbIT OpcTeia. B3anMmoencTBre nMpoBOAHUKOB C
TOKOM.

Cuna AmMnepa, eé MOJy/Ib U HaripaBJieHUe.

Cwuna JlopeHija, eé MOAyJ/b U HaripaB/ieHUe. [IBrKeHre 3apspKeHHOM YaCTHULIbI
B OZIHOPOTHOM MarHUTHOM T10o/1e. PaboTa cuibl JIopeHria.

fIBeHre 5/IEKTPOMAarHUTHOM MHAYKUMHU. IIOTOK BeKTOpa MarHUTHOU
VHJYKLIUKU. OJIEKTPOJBWKYIass CWia WHAYKUWU. 3aKOH 3/eKTPOMarHUTHOM
vHAyKOuu dapazes.

BuxpeBoe 3ssiekTpuueckoe T1iosie. OEKTPOABMXKYLasg CWla MHAYKLUA B
IIPOBOJHUKeE, IBUKYIL|eMCs [TOCTyIaTe/JIbHO B OHOPOAHOM MarHUTHOM I10JIe.

ITpaBuso Jlenua.

NHAyKTUBHOCTb.  fIB/eHWe CaMOUHAYKLUMU. OJIeKTPOABWKYLLas CUJia
CaMOUHAYKLIUMU.

OHeprust MarHUTHOTO I10JI1 KaTYLLKU C TOKOM.

DJIeKTPOMAarHuTHOE T0JIe.

TexHUuyeckre YCTPOMCTBA W MPAKTAYECKOe TMpHUMEHEeHHe: TMOCTOSIHHbIE
MAarHuThl, 3/IeKTPOMAarHWThl, 3JIeKTPOJBUraTe/lb, YCKOPUTE/NW 3JIeMeHTapHBIX
YaCTUL], UHAYKLIMOHHAS [1eYb.



LlemoHcmpayuu

OneIT OpcTea.

OTKJ/IOHEeHHe 3/IeKTPOHHOI'O yYKa MarHUTHBIM I10JIEM.

JIMHUM VHYKL[AU MarHUTHOTO TI0JISI.

B3anmMogelicTBre AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBre cunbl JIopeHLja Ha MOHBI JIEKTPOJIUTA.

SIBneHue 5/1eKTPOMarHUTHOW MHAYKLWU.

IIpaBusno Jlenua.

3aBUCHMMOCTb 3/IEKTPOJBWKYLLEN CU/Ibl MHAYKLMU OT CKOPOCTA W3MEHEHUs!
MarHMTHOIO MOTOKa.

SB/1eHre cCaMOUHAYKLUY.

YueHuuecKkuli 3kcnepumeHm, aabopamopHble pabombl

V3yyeHrie MarHUTHOIO T10J/151 KaTYLLIKU C TOKOM.

VccnepnoBanue 1elCTBUS MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

VccnenoBanue sBreHUs 3/1eKTPOMarHUTHOW MH/YKLIWU.

Pa3nen 5. Kosie0auus ¥ BOJIHbI

Tema 1. MexaHuueckue u 3/1eKmpoMazHUMHble Ko/1ebaHusl

KonebarenbHass  cucremMa. CBoOogHbIe ~ MexXaHWUeCKHe  KoJjieOaHMS.
[apmoHuueckre KosiebaHus. Ilepuos, yacTtoTa, amruiMTyga U (as3a KonebaHUi.
[Tpy>XuHHBIA MasiTHUK. MaTeMaTHUeCKUid MasTHUK. YpaBHEHHE TapMOHUUYECKUX
Konebanwuii. [IpeBpaiijeHre 3HePTUX TIPU TAPMOHUUECKUX KOJIe0aHUSIX.

KonebaTenbHbiii KOHTYp. CBOOOJHBIE 3/IeKTPOMAarHUTHBIE KojiebaHUsS B
uiealbHOM KojiebaTeslbHOM KOHType. AHANOTUsi MeXJy MeXaHUueCKUMU |
9/IEKTPOMAarHUTHBIMU  KojiebanusmMu. Popmyna TomcoHa. 3akKOH COXpaHEHUs
9HEepPTUU B H/ea/IbHOM KoJiebaTe/TbHOM KOHTYPe.

[TpencraBieHue O 3aTyxarolux KomeOaHUsX. BbIHYKeHHbIe MeXaHUUYeCcKHe
KosnebaHusi. Pe3oHaHC. BbIHYK/IeHHbIe 3/1IeKTpPOMarHUTHbIe KojiebaHusl.

[TepemenHbii TOK. CHHYCOWZQ/IBLHBIM T€peMeHHbIH TOK. MOIIHOCTD
TepeMeHHOTO TOKa. AMIUIUTYAHOe U [IeHCTByIOIlee 3HaueHHWe CU/Ibl TOKAa H
HaTPsDKeHUSI.

Tpanchopmarop. TIponsBoACTBO, Mepefiaua U MOTpeOsieHNe 3/1eKTPUUeCcKoi
9HEepPruy. DKOJIOTHUeCKHe PUCKU TPH TIPOM3BOZCTBE 37eKTpo3Heprur. KymbTypa
WCTI0/Th30BaHUsI 3/IEKTPOIHEPTHH B TIOBCETHEBHOM »KH3HMU.

TexHUUyecKHWe YCTPOWCTBA M TPAKTUUECKOe TpUMeHeHHe: 3/eKTPUUeCKui
3BOHOK, reHepaTop MepeMeHHOr0 TOKa, TMHUU 37IeKTporepe/au.

LemoHcmpayuu

ViccnemoBanuie TapamMeTpoB KosieOaTebHOM CHUCTeMbl (TIPY>KWUHHBIN WA
MaTeMaTUYeCKUN MasiTHUK).



Habtro/ieHue 3aTyxaroIux Koie6aHHi.

VccnemoBaHre CBOMCTB BBIHYKAEHHBIX KOTe0aHHUM.

Habntopenue pe3oHaHca.

CBo0OO/HbBIE 3/IEKTPOMAarHUTHBIE KOTe0aHUsI.

OcuuiiorpaMMel (3aBUCMMOCTU CHJIbI TOKA U HAalpsDKeHUs1 OT BPEMeHM) /1S
3/IeKTPOMAarHUTHBIX KOJleOaHUM.

Pe3oHaHC TpyM TOC/IeJOBaTe/lbHOM COEJUHEHUM DE3UCTOpa, KaTyLIKd
VH/[yKTUBHOCTH Y KOH/IeHCaTopa.

Mopenb TMHUM 371eKTpONepeaun.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

WccnenoBaHve 3aBUCMMOCTU TepyoZia Masbix KojaebaHWM Tpy3a Ha HUTH OT
JTUHBI HUTH Y MacChl Ipy3a.

WccnenoBanne mnepeMeHHOrO TOKAa B LeNA W3  MOC/IEe0BATebHO
COeIMHEHHBIX KOHZEHCAaTOoPa, KaTyIIK/A U pe3ucTopa.

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

MexaHuueckue BOJHBI, ycioBusi pacnpoctpaHeHusi. [lepuog. CKopocTb
pacrpoCcTpaHeHusi W [JIMHA BOJHBL. [lomepeuyHble W TPOAOJIbHBIE BOJIHBL.
Nurtepdepeniys 1 qudpakijyds MexaHu4eCcKUX BOJIH.

3ByK. CKopocTb 3ByKa. ['/poMKOCTb 3ByKa. BricoTa ToHa. TemOp 3ByKa.

D/eKTPOMAarHUTHbIE BOJIHBL. Y CJIOBUSI U3/TyUEeHUS] 3/IEKTPOMArHUTHBIX BOJIH.
B3avmMHasi opuenTaius BektopoB E; B, V B syiekTpomarHuTHOU BosiHe. CBOMCTBA
3JIeKTPOMarHUTHBIX BOJIH: OTpakeHue, TMpesioM/ieHue, Mosspusalnus, Jddpakius,
vHTepdepeHIusi. CKOPOCTb 3/IeKTPOMarHUTHBIX BOJIH.

[[Tkana 3/1eKTPOMAarHUTHBIX BOJIH. [IprMeHeHUe 3/1eKTPOMarHUTHBIX BOJIH B
TeXHUKe U ObITY.

[IpyHLMIBI paguOCBA3U U Te/leBUAeHus. Pagyonokanus.

ONeKTPOMarHUTHOE 3arpsi3HeHre OKPY Karollleld Cpe/ibl.

TexHuuyeckue yCTPOWCTBA U TIPAaKTUUECKOe TpHMeHeHHe: MY3bIKa/bHbIe
VHCTPYMEHTHI, YJIbTPa3BYKOBasi AWArHOCTHMKA B TeXHUWKe W MeJWLIVHe, pajap,
paZiIuOTNIpPUEMHIIK, TeJIeBU30p, aHTeHHa, TefedoH, CBU-neus.

LemoHcmpayuu

OO6pa3oBaHue ¥ pacipOCTPaHeHHe MTOTIePEeYHBIX U IMPO/[0/IbHBIX BOJIH.

Koneb6mtorieecst Tesi0 Kak NCTOUHUK 3BYKa.

HabsroieHre oTpaykeHus U MpeioM/IeHUsI MexaHUUeCKUX BOJIH.

Habntonenue natepdeperiiyy v Audpakiiii MeXaHUUeCKHUX BOJIH.

3BYKOBOW Pe30HAHC.

HabsrofieHre CBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYAOW U
YacTOTOM KosieGaHMiA.



WccnengoBaHne  CBOMCTB ~ 3/1EKTPOMAarHWATHBIX  BOJIH: OTpa’keHue,
ripesioM/ieHue, Nosipu3anus, Audpakuys, UHTepdepeHLusl.

Tema 3. Onmuka

l'eomeTpuueckass ontuka. [IpsgmosiviHeNiHOe pacrpocTpaHeHue CBeTa B
oZHOpoAHOU cpefie. JIyu cBeTa. TOueUyHbIM UCTOUHUK CBETa.

OTpakeHre cBeTa. 3aKOHbI OTpakKeHHUsI cBeTa. ITocTpoeHne M300pa>keHUH B
IIJIOCKOM 3epKare.

[TpenomeHuve cBeta. 3aKOHbI TIpe/IoMIeHuUs cBeTa. AOCOJIIOTHBIN TTOKa3aTeb
nipeiomsieHusi. [losiHOe BHyTpeHHee oTpaxkeHue. [lpefieNbHBIM Yroa TOJTHOTO
BHYTPEHHEr0 OTPa’KeHUs.

Hucnepcus ceeta. CrioxkHbINM cocTaB benoro cBeta. LIBer.

Cobuparoiifue ¥ pacceuBarolije JiMH3bl. ToHKas JimH3a. POKycHOe
pacCTOsTHUe W OITHYecKas CWia TOHKOW JiMH3bl. [locTpoeHue W300pakeHUWd B
coOuparIlyX ¥ pacceuBaroluX JuH3aXx. PopMysia TOHKOW JIMH3bI. YBeuueHue,
JlaBaeMoe JIMH30M.

[Tpeaensbl NpUMEHUMOCTH FeOMEeTPUYECKOW ONTHKH.

BonHoBasi ontuka. WHTepdepeHiusi cBeta. KorepeHTHble HWCTOUHUKM.
YcioBusi HabmofeHUss MaKCHMyMOB W MUHUMYMOB B UWHTep(epeHIMOHHOM
KapTUHEe OT [IBYX CMH(a3HbIX KOTepPeHTHbIX NCTOYHUKOB.

Oubpakius cBeta. [Judpaki[ioHHas pemiéTka. YCIoBUe HaOMoAeHus
[JIABHBIX ~MakKCUMYMOB TIpM MaJleHUd MOHOXPOMAaTHUYeCcKOro CBeTa Ha
M(PPaKIMOHHYIO PEelIETKY.

ITonspusanus ceera.

TexHUuyecKue yCTPOWCTBA U TIpAaKTUUECKOe TPUMEHeHWe: OUKW, JIya,
doToarnapat, MNPOEKIMOHHbIN arrmnapaT, MHWKPOCKOI, TeJleCKOI, BOJIOKOHHas
OMTHKa, AU(PPaKIMOHHAs PellETKa, TTOISIPOU,.

LemoHcmpayuu

[IpsiMonviHeliHOe pacrpoCTpaHeHWe, OTpakeHWe W IIpesioMJIeHue CBeTa.
OnTuueckue TpuOOPHI.

[ToniHOE BHYTpeHHee oTpakeHUe. Mojiesib CBETOBO/A.

WccnenoBanue cBOMCTB n300pa>keHU B JIMH3aX.

Mopenu MUKpPOCKOI1a, TejlecKona.

HabsrojeHre nHTepdepeHIny CBeTa.

Habmonenune audpakiuu ceeTa.

Habmtozenue aucrnepcyu cBerta.

[TonyyeHure criekTpa € IIOMOLLBIO TIPHU3MBL.

[TonyuyeHue crieKTpa C MOMOILbIO AUGPaKLIMOHHOM PeIETKU.

HabsrojeHue nmonsipu3aliiy CBeTa.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl



W3mepeHue roKa3aTesisi pe/ioM/IeHUsl CTeKIIa.
VccnepoBaHre CBOMCTB M300pakeHUH B TMH3aX.
Habmtopenue aucrnepcyu cBerta.

Pa3gen 6. OcHOBBI crieliia/IbHOM TEOPUU 0THOCUTE/TbHOCTH

['paHMibl  TIPUMEHUMOCTM  K/JIaCCMYeCKOM  MexaHuKu.  [locTynatsl
CreLaJbHOW TeOpUM OTHOCUTETbHOCTH: WHBApPUAHTHOCTb MOAY/Sl CKOPOCTH
CBeTa B BaKyyMe, MPUHLIUMN OTHOCHUTE/IbHOCTH DWHILTEeNHa.

OTHOCUTETLHOCTh OJJHOBPEMEHHOCTH. 3ame/j/iIeHe BPEMEHU U COKpallleHue
JUTAHBI.

OHeprusi U UMMYJIbC PeIsSITUBUCTCKOW YaCTHULIBL.

CBsI3b MaCChl C SHepruer u UMITYJIbCOM PeJISITUBUCTCKOM YaCTHULIbl. DHEPrusi
TOKOSI.

Pa3paen 7. KBantoBas ¢u3uka

Tema 1. DnemeHmMbI KEAHMOBOLI ONMUKU

®otonbl. Popmya [1naHKa cBsi3u 5Hepruu (HOTOHA C €ro 4YaCTOTOW. DHeprust
Y UMIYJ/IbC POTOHA.

OTtkpeITUe U uccienoBanve Goroaddekra. OnbiThl A. I'. CTo/ieToBa. 3aKOHbI
doToaddekTa. YpaBHeHre JMHILITeWHa A/si PoTtosddekra. «KpacHas rpaHuiia»
dboToaddekTa.

NaBnenue cBeta. OmbiThl I1. H. JIeGezmeBa.

XuMHueckoe JeliCTBHe CBeTa.

TexHUueckue YCTPOMCTBA W MpaKTUUeCKOe MpHUMeHeHUe: (HOTO3/1eMEHT,
doTomaTurK, coHeuHast OaTapesi, CBeTOAMO,

LlemoHcmpayuu

®oT103¢h(deKT Ha yCTaHOBKe C LIMHKOBOW IJTaCTUHOM.

NccnenoBanue 3akoHOB BHelllHero ¢hoTo3ddeKTa.

Caetoauop,.

CosnHeuHasi 6aTapes.

Tema 2. CmpoeHue amoma

Mopens atoma TomcoHa. OnbiTbl Pe3epdopsa Mo paccesiHWIO O -YaCTHII.
[TInanetapHas wmopenb aTtoma. [loctynatel bopa. W3nydyeHue W mMOr/olleHUe
¢boTOHOB MpU mMepexojie aTOMa C OJHOTO YPOBHSI SHEPrUM Ha Jpyrol. Bupsl
crieKTpoB. CrieKTp ypOBHel 3Hepruu aroma BoA0opo/ia.

BosiHoBBIE cBoVicTBa yactul]. BosHbl fie bporinig. KopnycKy/isspHO-BOTHOBOM
Ayasv3Mm.

CHNoHTaHHOEe U BBIHYK/IEHHOE HU3/TyUeHue.

TexHUueckue yCTpPOWCTBAa W TIPAKTUYECKOe TpHUMeHeHUe: CIeKTpaJbHbIN
aHau3 (CreKTPOCKOIT), jia3ep, KBAaHTOBBIM KOMITbIOTEP.



LlemoHcmpayuu

Mopens omnbita Pesepdopza.

OmnpeziesieHyve [JIMHBI BOJIHBI J1a3epa.

HabnroseHre iuHeMUaThIX CTIEKTPOB U3/TyUeHUsl.

Jlasep.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

HabsroieHue iMHeyaToro crexkTpa.

Tema 3. AmomHoe 510po

OKCIepyMeHThl, [IOKa3bIBaloll[ie CJ0KHOCTh CTpoeHust sfapa. OTKpbITHe
paauoakTuBHOCTH.  OmbiTel  Pe3epdopma 1o ompezeneHW0  COCTaBa
pafiioakTUBHOrO wu3nydeHus. CBolicTBa anbda-, 6eTa-, TaMma-u3ayueHusl.
BivsiHve paZiuoakTUBHOCTH Ha >KHBble OpPraHU3Mbl.

OTKpbITHE TIPOTOHA W HeWTpoHa. Hyk/ioHHass Mozenb siipa ['eitseHbepra—
NBaneHko. 3apsap sgpa. MaccoBoe unciio sigpa. M3otomnsl.

Anbda-pacrias. ONeKTPOHHbIM U TO3UTPOHHBINM OeTa-pacmnaz. [amma-
y3J/lydyeHre. 3aKOH paIMOaKTUBHOIO pacriaza.

OHeprus CBsi3u HYKJIOHOB B sifipe. flmepHbie cusbl. [ledekT Macchl sigpa.

AnepHebie peakuuu. [lesieHve u cuHTe3 sifjep.

SnepHbiii peaktop. TepmosiiepHbiii cuHTe3. [Ipob6sieMbl U TIE€PCIIEKTHUBbI
1IePHOU SHEPreTUKU. JKOJIOTUYECKHe aClleKThl jePHOW SHePreTHUKH.

OJieMeHTapHbIe YacTULbl. OTKPBITHE TT03UTPOHA.

MeTo/pl Hab/IFOIeHUST U peTUCTPALIUU 37IeMeHTapHbBIX YaCTHLI.

dyHaMeHTa/IbHbIe B3auMO/elCTBUs. EAMHCTBO (hrU3ruecKor KapTUHBI MUpa.

TexHUUeCcKre yCTPOMCTBA U MpaKTUUeCKoe NMpPUMeHeHHe: J103UMeTp, Kamepa
BusnbcoHa, siiepHbIid peakTop, aToMHasi 6omba.

LlemoHcmpayuu

CuéTUMK MOHU3UPYIOIIUX YaCTHI].

YueHuueckull 53KcnepumeHm, 1abopamopHble pabombil

WccnenoBaHue TpeKOB yacTul] (110 TOTOBBIM (hoTorpadusim).

Pa3pen 8. DieMeHTBI aCTPOHOMMH M aCTPO(PU3NKH

ATanbl pa3BUTUS aCTpPOHOMUHU. [IpUK/IalHOe 1 MUPOBO33peHUeCKOe 3HaueHue
aCTPOHOMUH.

Bun 3Bé3gHoro Heba. Co3Be3qus, sSpKue 3BE3/bl, TJIaHEThbl, UX BUAUMOE
JIBUKEHUe.

CosiHeyHasi cucrema.

Connue. ConHeuHass akKTUBHOCTb. McTouHuK 3Hepruu CosiHLA U 3BE3[.
3BE3/Ibl, X OCHOBHBbIE XapaKTepPUCTUKU. [lMarpamMma «CHeKTpaJbHbIA KJacC —
CBETUMOCTb». 3BE3[bl TJIaBHOM IM0C/Ie0BaTe/JbHOCTA. 3aBUCMMOCTb «Macca —
CBETUMOCTb» JJIs1 3BE3]] IJIaBHOM TMOC/IeloBaTe/IbHOCTU. BHyTpeHHee CTpoeHue



3B6371. CoBpeMeHHbIe Tpe/iCTaB/IeHUs O MPOMCXOXXIEeHUU U 3BoyroLud ConmHLa U
3BE371. OTarbl )KU3HU 3BE3/.

Mneunsiii [lyte — Hamia ['anaktvka. IlosnoxkeHuve u gBvkeHue ConHIlA B
lanaktuke. Tunbl rasakTvk. PagroranakTuky Y KBa3apbl. YEpHbBIe JbIPBI B sipax
rajakTHK.

Bcenennas. Pacimpenne BcenenHoil. 3akoH Xa00/1a. Pa3beranue raiakTuK.
Teopus bonblioro B3psiBa. PelMkTOBOE U3jlyueHue.

MacirabHasi cTtpyktypa BeeneHHoili. MeTaranakTuka.

HepeliéHHbie Tpo6/ieMbl aCTPOHOMUH.

YueHuueckue Habn00eHus

HabsroieHusi HeBOOPY)KEHHBIM T71a30M C MCMO/b30BaHUEM KOMITbIOTEPHBIX
TIPUJIOXKEHUH [IJIsT OTIpe/iesieHUsl T10JI0’KeHUs] HeOeCHbIX 00beKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHbIe c03Be3ust CeBepHOro MoJiyliapusi U sipKue 3BE3/bl.

Habmopenus B Teneckon JIyHbl, TiiaHeT, Mieudoro ITyTu.

O0o00uiaroiee MOBTOPeHUE

Ponb ¢u3svku W acTpOHOMMM B SKOHOMHUUYECKOW, TEXHOJOTMYECKOM,
COLIMA/IbHOM U 3TUYeCcKoU cdepax JesiTe/lbHOCTU YesioBeKa, POJib U MeCTO (PU3UKU
1 aCTPOHOMHU B COBpPeMeHHOM Hay4yHOM KapTHUHe MUpa, Po/ib (PU3NUeCcKoi Teopuun
B (OpPMHUpDOBaHMM TpeJCTaB/JeHUA O (U3UUYECKOM KapTMHE MHUpa, MEeCTO
¢du3nUeckoi KapTUHBI MUpa B 00IIleM psily COBPEMEHHBIX eCTeCTBeHHO-HayUHBIX
Tipe/iCTaB/IeHUN O TIPUPOJE.

MexnpeaMeTHbIe CBSI3H

N3yyenue Kypca (pusuku 0a30Boro ypoBHsi B 11 Kjacce OCyIeCTBISIETCS C
YU4ETOM COZlepKaTesbHbIX MeXKIIPeJMeTHbIX CBSI3€M C KypcaMu MaTeMaTHKH,
buonoruu, XMMUH, Teorpadry ¥ TEXHOJIOTHH.

MedsicnpeOmemHble noHsimusi, CBSi3aHHbIE C W3y4Y€HUWEM METO/I0B HAyuHOTO
MO3HAHWsA: SIBJIeHWe, Hay4Hbld (akT, rumnoresa, (u3uyecKass BeJWUMHA, 3aKOH,
Teopusi, Hab/r0IeHre, SKCIIepUMEHT, MO/ie/IiPOBaHKe, MO/ieJib, U3MepeHHe.

Mamemamuka: pelieHde CUCTEMbl yPaBHEHUM, TPUTOHOMETPHUUYECKUe
(GYHKLUMU: CMHYC, KOCUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOe
TOXX/|€CTBO, BEKTOPbl M MX MPOEKLWHA Ha OCH KOODJWHAT, CJI0)XeHWe BeKTOPOB,
MIPOU3BO/IHbIE 3/IeMEHTAPHBIX (PYHKLWM, TPU3HAKU TIOJ00US TPEeyrojbHUKOB,
oripeiesieHue TIIOL[AM TJIOCKUX (UTyp v 00bEMa TeJl.

Buonozus: s/eKTpuueckue siBJieHUSI B JKUBOM TIpUpofe, KosiebaTe/bHbIe
JIBIDKEHUSI B )KMBOM TIpHpO/ie, ONTUUeCKHe sIBJIeHUsI B )KUBOM TpPUpPOJie, JelCTBHe
paialiiy Ha )KUBbIe OPraHU3MBI.

Xumus: cTpoeHMe aTOMOB Y MOJIEKYJI, KDUCTa/I/TMYeCKasi CTPYKTypa TBEPABIX
TeJ, MeXaHW3Mbl 00pa30BaHHsI KpPUCTA/UTMUeCKOW peIIéTKH, CIieKTpaabHbIN
aHasms.



l'eoepacpusi:  marHuTHble MOAOCa 3eMd, 3a/ieXKM MarHUTHBIX P/,
dhoToChEMKaA 3eMHOU IMTOBEPXHOCTH, TIpe/iCKa3aHue 3eMJIeTPsSICEeHU.

TexHono2us: JMHWAW  37M€KTpOIiepe/iady, TeHepaTop [epeMeHHOro TOKa,
3/IeKTPO/IBUTaTe/lb, WHAYKLMOHHasi Teub, pajap, paJuONpUEMHUK, TeJIeBU30D,
aHTeHHa, TenedoH, CBU-neub, MpOEKIMOHHBIN arrapaT, BOJOKOHHAasl OITHKa,
coyiHeyHas barapesi.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUSA ITPOI'PAMMBI 110
®OUN3NKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA

OcBoenne yuebHOro mnpeaMera «®du3MKa» Ha ypOBHe CpegHero oOIrero
obpa3oBaHust (6a30BbIii YPOBEHB) [ODKHO 00ECTIeUNTh AOCTVDKEHHE CJIeAYIOUX
JTMYHOCTHBIX, MeTaNpeMETHBIX U ITPeIMETHBIX 00pa30BaTe/IbHbIX pe3y/IbTaToB.

JINUHOCTHBIE PE3YJ/IbTATBHI

JIMUHOCTHBIE pe3yJ/bTaThl OCBOEHUsI yueOHOTO rpeaMeTa «PU3MKa» [OJIKHBI
OTpa)kKaTb TOTOBHOCTb U CIOCOOHOCTb OOyYaromMxcs PYKOBOJCTBOBATbCS
chopMHUpPOBaHHOM BHYTpPeHHeM TMO3Ul[Meld JHUYHOCTH, CUCTEeMOM I[@HHOCTHBIX
OpHEeHTALIUM, TIO3UTHUBHBIX BHYTPEHHHUX  YOeXAeHWN, COOTBETCTBYIOIIUX
TPaJUI[MOHHBIM IIeHHOCTSIM POCCHUHCKOTO OOIIecTBa, paciliipeHHre >KU3HEHHOTO
OMbITa U OMbITA JeATe/IbHOCTH B TpOLiecCe peasr3aljid OCHOBHBIX HarpaB/ieHUM
BOCITUTATEIbHOW J1eITeTbHOCTU, B TOM YUCJIe B YaCTH:

1) rpakAaHCKOTr0 BOCIIUTAHUA:

cchopMHUPOBAHHOCTb IPAYKAAHCKOM IMTO3UIIMK 00yUarolerocsi Kak akTHBHOTO U
OTBETCTBEHHOTO UjleHa POCCUHCKOTO 00IIleCcTBa;

MPUHSATHE  TPAJULIMOHHBIX  OOIjeuesloBeUeCKUX T'YMaHUCTUUECKUX U
JeMOKpaTHUUeCKHX 11eHHOCTel;

TOTOBHOCTh BECTU COBMECTHYIO [IeiTe/TbHOCTh B MHTEpecax 'Pak/[aHCKOIO
o0I11iecTBa, yuaCTBOBaTh B CaMOYIIpaB/ieHU: B 06pa3oBaTe/IbHOM OpraHu3alivy;

yMeHue B3auMO/IeliCTBOBATh C COL[MaTbHbIMU UHCTUTYTaMH B COOTBETCTBUU C
YX QYHKI[USIMU U Ha3HauUeHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOM /leATe/TbHOCTY;

2) IaTPUOTHUUYECKOT'0 BOCTIMTAHMS:

c(hopMHPOBaHHOCTb POCCHUMCKOMU IPaK/1aHCKOM W/JIeHTUYHOCTH,
TaTpUOTH3Ma;

1[EHHOCTHOe OTHOIlIeHWe K TOCyZapCTBEeHHbIM CHUMBOJIaM, JOCTW)KEHUSIM
POCCUMCKUX YUEHBIX B 00/1aCTU (PU3MKHY U TEXHUKHY;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMSA:

cchOpMUPOBAHHOCTh HPDABCTBEHHOT'O CO3HAHUSI, STUUECKOT0 TIOBe/IeHMUS;

CIIOCOOHOCTh OlIeHHMBaTh CUTYAl[MI0 W TIPUHUMATh OCO3HAHHBIE peIleHHs,
OpPHEHTHPYSCh Ha MOpPa/IbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTU, B TOM UMCJ/Ie B
JleATe/IbHOCTU YUE€HOTI 0,

0CO3HaHUe JIMYHOTO BK/Ia/la B IOCTPOEHUE YCTOWUMBOTO Oy 1yliiero;

4) 3CTeTUYeCKOro BOCIIUTAHUSA:

3CTeTUUeCKOe OTHOIIIeHUe K MUPY, BK/IOUasi 3CTeTUKY HayuYHOTO TBOPUECTBa,
TIpUCYIIero (pu3nuecKou Hayke;



5) TPyAOBOro BOCHUTAHMS:

VMHTEpeC K pa3/iMuHbIM cdepaM MpodecCcuoHaNbHOW AesiTebHOCTH, B TOM
Yucsie CBsI3aHHBIM C (PM3UKOW 1 TEXHUKOM, yMeHHe COBepIliaTh 0CO3HAHHBIN BHIOOD
Oyayieii mpodeccuu v peann30BbIBaTh COOCTBEHHBIE )KU3HEHHbIE T1/IaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHIO0 U caM0O0Opa30BaHUIO B 00/aCTH
(GY3UKY Ha MIPOTSDKEHUH BCer )KU3HU;

6) 3K0/10rH4ecKoro BoCIIUTaHUsA:

c(OPMUPOBAHHOCTb 3KOJIOTUYECKON KY/IbTyphbl, OCO3HaHUE TJI00AJLHOTO
XapakTepa 3K0JIOTHYeCKHUX TIpob/iem;

TJIaHUPOBaHWE U OCYIeCTB/IEHWE IeMCTBUM B OKPY>Kalolller cpejie Ha OCHOBE
3HaHUS LieJield yCTOMUMBOIO Pa3BUTHS Ue/I0BEYeCTBa;

pacllMpeHre OIbITa [eTebHOCTU 3KOJIOTUYECKOW HarpaB/leHHOCTH Ha
OCHOBe MMeIOIIUXCs 3HaHUM 10 (PU3KKe;

7) LleHHOCTH Hay4YHOr0 MO3HAHUA:

c(OpMUPOBAaHHOCTb MMPOBO33pDEHMS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (U3UUECKON HayKU;

OCO3HaHWe 1[eHHOCTM Hay4HOW [ledATe/IbHOCTH, TOTOBHOCTh B TIpoliecce
y3yuyeHusi (QU3UKKA  OCYLIECTB/ISATH  MPOEKTHYH) U HCC/Ae[0BaTe/bCKYIO
JlesiTe/IbHOCTh UHJUBU/YaabHO U B TPYTIIIe.

METAIIPEAMETHBIE PE3YJ/IbTATDI

ITo3HaBaTe/IbHbIe YHUBePCa/IbHbIE YUeOHbIe AeHCTBUS
Ba3zoBble jloruyeckue AeiiCTBHA:
camMoCTosiTeslbHO  (OpPMy/IMpPOBaTb M aKTyaJu3upoBaTh  TpoOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
orpefiesisiTh Lie/IM JesiTe/IbHOCTH, 3aJlaBaTh MapamMeTpbl M KPUTEPUU UX
JOCTIKEHUS;
BBISIB/ISITH ~ 3aKOHOMEDHOCTW U TPOTMBOpEYMsT B  pacCMaTpUBaeMbIX
bU3MUeCKUX SIB/IEHUSIX;
pa3pabarbiBaTh I/1aH pellieHus: pobeMbl ¢ YYETOM aHa/M3a UMEROIIHXCS
MaTepHaJbHbIX U HeMaTepUaabHbIX PeCypCOB;
BHOCUTb KOPPEKTUBBI B eSITeJIbHOCTb, OLIeHWBAaTh COOTBETCTBUE Pe3y/IbTaTOB
LeJIsIM, OLIeHWBaThb PUCKU MOC/e/ICTBUM JeSITe/TbHOCTH;
KOOD/IMHUPOBaTb Y  BBIMIOJAHATH PabOTy B YC/IOBUSIX — peabHOTO,
BUPTYa/IbHOT'O ¥ KOMOMHUPOBAHHOTO B3aUMO/IeHCTBUS;
pa3BHBaTh KpeaTUBHOE MbILLIJIEHNe TIPU pellieHnH XKU3HeHHbBIX Mpob/ieMm.
Ba3oBble ucc/ie/joBaTe/IbCKUe AeiiCTBHA:
B/a/leTb Hay4YHOM TepPMUHOJIOTWEN, K/IHOUeBbIMU MOHATUSMH M MeTOoJaMu
bu3ruecKol HayKu;



B/Ia/IeTh HaBbIKaMU yueOHO-HMCC/Ie[I0BaTeIbCKON U TIPOEKTHOM J1eSTe/TbHOCTH
B 00/1aCTH (PU3UKH, CITOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITE/TBHOMY TTOWCKY
METO/IOB peIlleHHs 3aiau (U3UUECKOTO COJEepsKaHHUs, MPUMEHEHHWIO pPa3InYHBIX
METO/IOB ITO3HAHHUS;

BIAQJIeTh BHUAAMHU [JeSTeIbHOCTH TI0 TIOJIyUeHHI0 HOBOTO 3HAHUS, €ro
WHTeprpeTalyy, TpeoOpa30BaHUI0 W TIPUMEHEHWI0 B Pa3/MUHBIX yueOHBIX
CUTYyaI[USX, B TOM UHCJIe TIPU CO3/IaHUH yU4eOHBIX IIPOEKTOB B 00/1aCTH (DU3HKH;

BBISB/ISTh TPUUMHHO-C/IEZICTBEHHbIE CBSI3W W aKTya/IM3UpOBaTh 3ajauy,
BBI[BUTaTh THUIOTE3y €€ pelleHus, HaXOAWUTb apryMeHThbI [/ Z0Ka3aTebCTBa
CBOWIX YTBEPXK/I€HUH, 3a/IaBaTh TlapaMeTPhbl U KPUTEPUHU PEIIeHNS;

aHA/IM3UPOBaTh T[IOMyYeHHbIe B XOZie pelleHus 3alaud  pe3y/IbTaThl,
KPUTHUECKU OLIeHWBAThb WX JIOCTOBEPHOCTh, TIPOrHO3UPOBATh U3MeHeHNe B HOBBIX
YCJIOBUSX;

CTaBUTh W (OPMY/JIUPOBATh COOCTBEHHBIE 3aZiaud B 00pa30BaTe/IbHOU
NesITe/IbHOCTH, B TOM UHCJIe TIPU U3YUeHUH (PU3UKUY;

JlaBaTh OL[€EHKY HOBLIM CUTYAI[UsM, OI[eHUBaTh MPHOOPETEHHBIH OIIBIT;

yMeTb TI€PeHOCHUTb 3HaHUS TI0 (U3MKe B TMPAKTUUECKYI0 00J1acTh
KU3He1esTe/IbHOCTH;

yMeTb MHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPeAMETHBLIX 00/1acTel;

BBI/IBUTaTh HOBbIE W/IeH, MPe/ijlaraTh OpUrHHa/IbHbIE ITOAXO0/IbI U PeIIeHus;

CTaBUTH MPOO/IEMBI U 3a/IauH, Oy CKAIOII1e abTePHATUBHbIE PellleHHs.

Pabota ¢ nuadopmarueii:

B/Ia/IeTh HABBbIKAMH T10/TydYeHHsT UHGOPMAI[UH (PU3UUYEeCKOT0 COJIeP)KaHUsT U3
HMCTOYHWKOB Ppa3HbIX THUIIOB, CAMOCTOSTEHHO OCYIIECTB/IATh TIOMCK, aHaJIu3,
CHCTEeMaTU3alI0 U WHTEePIIpeTalui0 WHGOPMAluK Pa3WyHbIX BHJOB U (OpM
TIpe/ICTaB/IeHHUST;

OLIeHHBATh JIOCTOBEPHOCTh MH(OPMALHH;

WCTIO/Tb30BaTh  CpeAicTBAa  WHGMOPMAI[MOHHBIX M KOMMYHMKAIJMOHHBIX
TEXHOJIOTUM B peIlleHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPraHW3allMOHHBIX
3a7au C cobmozeHreM TpeOOBaHWM JProOHOMUKH, TEeXHHUKH 0e30I1acHOCTH,
TWTHEeHBbl, pecypcocOepe)keHUs, ITIPABOBBIX U 3THYECKMX HOPM, HOPM
MH(POPMALIMOHHOM 6e30MacHOCTH;

COo3/laBaTh TEKCThbl (PU3UUECKOT0 COJIep)KaHWs B pa3/MuHbIX (opMaTax C
yuéTOM Ha3HaueHus1 MHGOPMALIUU U 11e/IeBOM ayJUTOPUH, BbIOUpPast ONMTUMAbHYIO
dopMy IpezCcTaB/IeHUs ¥ BU3ya/TH3al[iu.

KoMMyHHKaTHBHbIE YHHBepCca/lbHbIe yueOHbIe /[eHCTBHUS:
OCYIIIeCTB/IATh O0II[eHre Ha YpoKax (M3UKH U BO BHEYPOUHOM JiesiTeTbHOCTH;
pacrio3HaBaTh MPEeATIOCHITKA ~ KOHGMKTHBIX CUTyallud MW CMAr4aTth
KOH(/TUKTHI;



Pa3BEPHYTO U JIOTMYHO H3/laraTh CBOK) TOUKY 3PEHHUSI C HCIO/Ib30BaHUEM
SI3BIKOBBIX CPEJICTB;

TIOHMMaTh W UCII0/Ib30BaTh MPEMMYII[eCTBAa KOMaHJHOW W WHAWBUYATbHOU
paboThI;

BbIOMpATh TEMAaTUKy W METO/bl COBMECTHBIX [EHCTBUM C YUYETOM OOIUX
WHTEPECOB U BO3MOXKHOCTEeH KaXk/[0r0 ujieHa KOJ/IEKTHBA;

NMPUHUMATb  1IeJ]M  COBMECTHOM  [IesiTe/IbHOCTH, OpraHWu30BbIBAaTh U
KOOD/IMHUPOBAaTh JEeUCTBUSI TI0 €€ JOCTW)KeHUIO: COCTaB/SATh IUJIaH [IeMCTBUH,
pacrpefie/iiTh POAM C YYETOM MHEHUM YYaCTHMKOB, OOCY>KIaTh pe3yJ/bTaThl
COBMECTHOM paboThI;

OLIeHMBAaTh KaueCTBO CBOET0 BK/IaJa M KaXKJOr0 ydaCTHUKA KOMaH/[bI B
001yt pe3ysibTaT 10 pa3paboTaHHBIM KPUTEPUSIM;

npe/ylaraTb HOBBIE TIPOEKTHI, OLIEHWBaTh WA C TIO3MLUM HOBW3HBI,
OPUTHMHA/ILHOCTH, MPAKTUUECKOW 3HaUMMOCTH;

OCYLeCTB/IAITh TIO3UTHBHOE CTpaTernyeckoe TIOBeJileHHMEe B  pa3/IMUHbBIX
CUTYaLUsIX, TIPOSIB/ISITH TBOPUECTBO U BOOOpaXkeHUe, ObITh MHUL[UATUBHBIM.

Pery/iaTHUBHBIE YHUBEpPCa/IbHbIE yYeOHbIE el CTBUA
CamoopraHusanus:

CaMOCTOSITeJTbHO OCYILeCTB/STh T03HABATeNbHYIO /IeTeTbHOCTh B 00J/1acTH
GU3MKM U aCTPOHOMUHU, BBLISBIASTH MpoOIeMbl, CTaBUTb U (HOPMYIUPOBAThH
CcOOCTBEHHBIE 33/]aUM;

CaMOCTOSITeJTbHO COCTaB/ISITh TIJIaH pellieHHs] PaCuéTHhIX U KaueCTBEHHBIX
3a/1a4, T/IaH BBITIOJIHEHUS TIPAKTHUECKON PaboThl ¢ yUETOM UMEIOIHUXCSI PeCypCOB,
coOCTBEHHBIX BO3MOXKHOCTe! 1 TIPeINIOUTeHHH;

JlaBaTh OI[eHKY HOBBIM CUTYaI[UsIM;

PACIIUPSTh PaMKH yueOHOTo TIpe]MeTa Ha OCHOBE JIMUHBIX TIPe/ITIOUTeHH;

JleflaTh OCO3HAHHBIM BLIOOP, apryMeHTHpOBaTh ero, OpaTb Ha ce0s
OTBETCTBEHHOCTH 3a PelleHHe;

OlLleHUBaTh MIPUOOPETEHHBIN OTIBIT;

criocobcTBoBaTh  (DOPMUPOBAHUWIO U TIPOSIBJIEHUIO 3PYAUIMM B 00/1aCTH
(bH3MKH, TIOCTOSIHHO TIOBBIILIATH CBOM 00pa30BaTe/IbHbIN U KYbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMIOHA/IbHBIM UHTE/I/IeKT:

JlaBaThb OI[€HKY HOBbIM CHTYal[UsiM, BHOCHUTb KOPPEKTHBbBI B [IeATe/bHOCTh,
OlleHUBaTh COOTBETCTBUE Pe3y/IbTaTOB 1IeJisIM;

BJaZileTh ~ HaBbIKAMU  TI03HaBaTelbHOW  pe(ieKCMM KaK  OCO3HaHUs
COBEpLLIAeMbIX [IeUCTBUM W MBIC/UTENbHBIX MPOLECCOB, WX pPe3yJbTaTOB W
OCHOBAaHUI;

WCTIO/Tb30BaTh TIPUEMBI pedyieKCHu it OL[eHKH CHTYallud, BbIOOpa BepHOTO
pellieHus;



yMeTb OL|eHMBaTh DUCKHM ¥ CBOEBPEMEHHO TPWHMMATh peIleHUsl 10 HX
CHWKEHHUIO;

NPUHAMAThb MOTHBBI W AapryMeHTbl APYTUX TIPU aHalu3e pe3y/bTaToB
nesiTeTbHOCTY;

TIPUHUMATh Cebs, TOHNUMasi CBOM HeJIOCTaTKU U JOCTOMHCTBA;

MPUHMMATh MOTHBBI W AapryMeHThl JADYTUX TP aHaju3e pe3yJ/bTaToB
nesITeTbHOCTH;

TIpU3HaBaTh CBOE TIPABO U MPaBO JIPYTHUX Ha OLIHMOKH.

B mpoiiecce AOCTH>XeHUsI JIMYHOCTHBIX Pe3y/IbTaTOB OCBOEHUs MPOTPAMMBbI
no ¢usuke A8 ypOBHA cpeAHero o0iiero obpa3oBaHus y 0OOyYaroIuXcs
COBEpILEHCTBYETCS 9MOILMOHA/IbHBIN WHTEJIIEKT, TIpe/TioIararoIui
c(hOpMHPOBaHHOCTb:

CaMOCO3HaHUs, BK/IFOYAOIIEro CIrioCOOHOCTb MOHUMATh CBOE SMOLIMOHA/IbHOE
COCTOsSIHWe, BU/IeTb HarpaB/ieHUs] pa3BUTHsI COOCTBEHHOW 3MOI[MOHATBHON Cdephl,
ObITh YBepeHHbIM B cebe;

CaMOpery/IMpPOBaHKsl, BKJ/IIOUAIOIIEr0 CAMOKOHTPO/b, yYMeHHe TPUHHAMAaTh
OTBETCTBEHHOCTb 3a CBOE TIOBeZieHWe, CIIOCOOHOCTb  alalTUPOBAThCS K
IMOLMOHA/ILHBIM W3MeHeHUsIM U TIPOSIB/ISITE THOKOCTb, OBITH OTKPLITHIM HOBOMY;;

BHYTPEHHEH MOTHBALMHM, BK/IIOUAIOIIEN CTpeM/IeHre K JOCTIDKEHHIO 1e/Td 1
yCITexXy, ONTHMH3M, WHUIMATHBHOCTb, YMEHHE [eHCTBOBATb WCXOMS W3 CBOUX
BO3MO>KHOCTEH;

IMIIATHH, BK/IHOYAOIel criocoOHOCTh TIOHUMAaTh IMOL[MOHAIbHOE COCTOsTHUE
NPYTUX, YUYWTbIBATb €ro IIPU OCYIIeCTBJeHUH OOIeHus, CII0COOHOCTh K
COUYBCTBUIO U COTIEPEKHMBAHUIO;

COLIMATTbHBIX HaBBIKOB, BKJTIOUAIOIINX CTIOCOOHOCTh BBICTPAUBATh OTHOIIIEHUS
C IPYTUMM JIFO[IbMH, 3a00TUTHCS, TPOSIB/ISITh MHTEPeC U pa3peliaTb KOHMIUKTHI.

INPEAMETHBIE PE3YJ/IBTATbBI

K koHily obyuenus B 10 k/acce mpeZMeTHble pe3y/bTaTbl Ha 0a30BOM
YPOBHE JI0/KHBI OTPaXkaTh CHOPMHUPOBAHHOCTh Y 00YUarOIUXCsl YMeHU:

J€EMOHCTPUPOBaTh Ha TpUMepax po/jb U MeCTO (PU3MKU B (DOPMUPOBAHUU
COBpPEMEHHOW HAyYHOW KapTHMHbI MHpa, B pPa3BUTHUU COBPEMEHHOM TEXHUKUA H
TeXHOJIOTHH, B TIPAKTUYECKOM e TeIbHOCTH JTI0/Ie;

YUWTBHIBaTh TPAaHULIbl TIPUMEHEHUs1 H3Y4YeHHbIX (PU3NUYEeCKUX MOoZesiel:
MaTepHrasbHas TOUKa, MHepI[a/JbHas CUCTeMa OTCYéTa, abCOJIIOTHO TBEPAOe Teso,
WJeaqbHbIN ra3, MOZIe/IM CTPOEHUS ra30B, KUJKOCTeM Y TBEPABIX TeJ, TOUEUHBIM
3JIEKTPAYECKUU 3apsifi TIPU pellieHrr (pU3NYecKrx 3a7ay;

pacrio3HaBath (u3nyeckue siBjieHUs (MpoLiecchbl) U OOBSICHITL UX Ha OCHOBe
3aKOHOB MEXaHWKH, MOJIeKYJIIPHO-KUHETUYEeCKOW TeOpUU CTPOeHHs BellecTBa U



3JIEKTPOJUHAMUKNA:  paBHOMEpPHOe W PaBHOYCKOPEHHOEe  TPSAMOJIMHEeNHOoe
JBIKeHUe, CBOOOAHOe TMajeHue Tes, JABWKEHHe 110 OKPY)KHOCTH, WHEepLus,
B3auMo/ielicTBue Ten, Auddys3us, OPOyHOBCKOe [BU)KeHUEe, CTPOeHHe >XXKUAKOCTel
Y TBEPABIX TeJl, u3MeHeHre 00BEMa TeJl TIPU HarpeBaHUU (0XJIaXK/IeHUH), TEIJIOBOe
paBHOBeCHe, UCTapeHue, KOHJeHcCalys, IJlaB/eHue, KpPUCTa/l/IM3alys, KUIleHue,
BJI&)KHOCTb BO3/yXa, ITOBBILLIEHKe /laB/IeHHs ras3a IIpU ero HarpeBaHuu B 3aKpbITOM
cocyZe, CBsi3b MeXKJy IlapaMeTpaMu COCTOSIHMSI ras3a B  M30MpOLeccax,
3JIeKTpU3aLUs TeJsl, B3auMO/JeUCTBHE 3apsi/iOB;

OIHMChIBaTh MeXaHWYecKoe JBIDKEHHWe, WCI0J/b3ysl (U3UuecKre BeTMUYMHBIL:
KOOpJ¥HaTa, IyTb, IlepemellleHHe, CKOpPOCTb, yCKOpeHWe, Macca Teja, CW/a,
VMITyJIbC TeJjla, KWHeTUYeCKasl SHeprusi, NoTeHLUHalbHas SHeprus, MexaHhuyecKas
pabora, MexaHWUecKas MOIIHOCTb; TPU OMNKWCAHWUM TIPaBUIBHO TPAKTOBAaTh
¢u3nuecKuii CMBIC/T KCIIO/b3yeMbIX BeJWYMH, WX 0003HAueHusi U eJWHUIIbI,
HaXOZUTb (POPMYJIbl, CBS3bIBAIOLLME [JaHHYHO (PU3MUECKYO BeUUUHY C JPYTMMHU
BeJIMYMHAMUY;

OMUCHIBATH W3YUEHHbIE TeIUIOBble CBOUCTBA Te€J W TeIIOBble SIBJIEHUS,
UCTOJb3ysl (r3UuecKrde BeIMYMHBL: JlaB/ieHUWe Tas3a, TeMIlepaTrypa, CpeJHsis
KUHeTUUYeCKasl SHeprus XaoTUUeCKOro JBVDKEHUSI MOJIeKYJl, CpeJHeKBaJpaTU4Hast
CKOPOCTb MOJIEKY/l, KOJIMYECTBO TeIJIOTbI, BHYTpPEHHsisi SHeprusi, pabora rasa,
KO3((ULIMEHT TI0/Ie3HOT0 [JeWCTBUS TeIIOBOTO JIBUraTess; MPUA OMNUCAHUU
NPaBWIbHO TPAaKTOBaTh (PU3WYECKUM CMBIC/I UCIIO/Nb3YyeMbIX BEeIWUUH, UX
obo3HaueHWss U e[WHULIbI, HaXOAWUTb (POPMyJibl, CBSI3bIBAIOLME JAHHYIO
(Y3UUeCKyI0 BeJTMUKMHY C APYTUMU BeJIMUMHAM;

OMUCHIBATH U3yUeHHbIe 37IeKTPUUeCKHe CBOMCTBA BellleCTBA U 3JIeKTPUYECKHe
siBJIeHUs1 (IIPOLIeCChl), UCIO0/Ib3Ysl (PU3MUYEeCKHe BeUUMHBI: 37IeKTPUUYeCKUi 3apsf,
3JIEKTpAYeCKOe I10J1e, HallpsDKEHHOCTh 10151, ITOTeHL1asl, pasHOCTb ITOTEHLUAJIOB;
MpU ONWCAHWUM TNPAaBWIBHO TPaKTOBaTh (PU3WUYECKUW CMBIC MCIO0JIb3yeMbIX
Be/IMUMH, MX O00O03HAuUeHWs W eJUHUIIbI; YKa3biBaThb (POPMYyJIbI, CBSI3bIBaIOIIVE
JIAHHYIO (PU3MUECKYIO BeJIMUMHY C [PYTUMU BeJIMYMHAMY;

aHa/IM3UpOoBaTh (PU3MUeCKUe IpPOLeCChl U SIBIEHUs, UCIO/b3ys (pU3nyecKue
3aKOHbI Y NIPUHLIUIILL: 3aKOH BCceMUpHOro tarotenus, I, II u III 3akoHel HeroTOHa,
3aKOH COXpaHEeHUsl MeXaHWYeCKOM SHEpPruM, 3aKOH COXpaHeHWs HMITYJbCa,
NIPUHLIMI CYTIepIIO3ULIMA CWI, TIPUHLMII PaBHOIPAaBUS WHEPLMA/IBHBIX CUCTEM
OTCUéTa, MOJIEKY/ISIDHO-KMHeTUUeCKYI0 TEeOpPUI0 CTPOEHHsl BelljeCTBa, Ia30Bble
3aKOHBI, CBSI3b CpeJJHe KMHETUUeCKOW SHePruy TeryioOBOro JBW)KEHUS] MOJIEKYI C
abCoJIIOTHOM TemriepaTypoOl, TepBblii 3aKOH TePMOAWHAMUKH, 3aKOH COXPaHEeHUs
3JIEKTPAYECKOro 3apsifa, 3akoH KysioHa, mpu 3TOM pasnuyarb CJI0BECHYIO
(OpMyJ/IMPOBKY 3aKOHa, ero MareMaThyecKoe BbIpaKeHHe U yCJIOBUS (FpaHHLIbI,
00/1acTH) NPUMEHUMOCTH;



OOBSICHSITH OCHOBHBIE TIPHUHI[UIIBI  ZIEMCTBUS ~ MalllMH, TPUOOpPOB U
TeXHUYECKUX YCTPOWCTB; pa3inuaTh yC/IOBUSI UX 0e30rMacHOr0 MCTO/b30BaHUS B
TOBCeITHeBHOM YKU3HU;

BBITIOJIHATb 9KCIIEPUMEHThHI TI0 MCC/Ie/IoBaHUI0 (DU3MUECKUX SIBJIEHUW W
TIPOLIECCOB C MCII0/Ib30BaHMEM TIPSIMbIX WM KOCBEHHbIX W3MepeHWH, Mpyh 3TOM
dbopmynvpoBath TipobsieMy/3afjauy UM TUMOTe3y Yy4uyeOHOTO IKCTIepHMeHTa,
cobvpaTh YCTAaHOBKY W3 Ipe/yIoKeHHOro 000pyJoBaHHs, ITPOBOJUTL OIBIT U
dhopMyMpoBaTh BHIBO/bI;

OCYLIEeCTB/ISITh MPsIMble U KOCBEHHbIe M3MepeHUs (PU3NUYecKrUx BeJIUUrH, NpU
3TOM BBIOMpAThb OMNTUMAJBHBIA CMOCOO K3MepeHHsi U HCII0/Ib30BaTh M3BeCTHBIE
MeTO/Ibl OLIeHKH TOTrPelHOCTe U3MepeHUl;

WCC/IeJ0BaTh  3aBUCUMOCTA  MeXAy  (U3UYEeCKWMM  BeJMUMHAMU  C
WCI0J/Ib30BaHHEeM TPSMbIX W3MepeHMH, TMPU 3TOM KOHCTPYHMPOBaTh YCTaHOBKY,
buKcUpoBaTh pe3y/bTaThbl TMOTYYEHHOU 3aBUCUMOCTH (DU3MUYECKHMX BeJUUMH B
BU/le Tab/u1l ¥ TpaUKOB, /lesiaTh BLIBO/IBI TI0 pe3y/IbTaTaM MCC/e/I0BaHus;

cobsrofaTh MpaBuia 6e30mMacHOro Tpy/ia Mpy MPOBeJeHUH UCC/IeJOBaHUN B
paMKax yueOHOro »JKCIlepUMeHTa, yueOHO-MCC/iefoBaTelbCKOM W IIPOEKTHOM
JesiTe/IbHOCTA C WCI0/Ib30BaHHeM H3MepUTe/bHBIX YCTPOWCTB M 71ab0paTOpHOTO
obopyoBaHUS;

peliatb pacyéTHble 3aaud C $IBHO 3a/laHHOM (PU3MYECKOM MOJeJIbIo,
WCI0Jb3ys (hr3uuecKre 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHa/u3a yC/I0BUS 3a[auu
BbIOMpaTh (PU3NUECKYI0 MOJesib, BBIJeNATh (hr3nuecKre BeTUUMHBI U (HOPMYIIbI,
HeobXo/uMble [1Jis1 e€ pellleHUs], TIPOBOJUTh PacUyéThl U OLleHUBAThb pPeaTbHOCTh
T0JIyYeHHOT0 3HaueHUs1 h13UueCcKol BeJIMUMHbI;

pelllaTh KaueCTBeHHbIe 3a/jJauM: BLICTPAUBATh JIOTUUECKH HEIPOTUBOPEUUBYIO
L[ENIOUKY PACCY)K[EeHWM C OIMOpOMd Ha H3yueHHble 3aKOHbl, 3aKOHOMEDHOCTH H
dbu3ryeckue siB/IeHNS;

WCTIO/Tb30BaTh  TPW  pellleHWW  yueOHBIX  3aJad  COBpeMeHHbIe
MH(MOPMaIMOHHbIe TeXHOJIOTUU /ISl TIOMCKA, CTPYKTYPUPOBaHUsl, UHTepIIpeTaLiuu
Y TIpe/icTaB/ieHys yueOHOM M Hay4YHO-TIONY/IIPHOW MH(OpMAaLUY, TTOTyYeHHOU U3
pa3/IMYHbIX UCTOYHUKOB, KDUTUUECKH aHAaTM3UPOBaTh T0/TydyaeMyt0 UH(GOpMaIInIo;

TIPUBOJUTH TIPUMEPhI BKJ/IaJla POCCUMCKUX U 3apy0e’KHBIX YUEHBIX-(OHU3UKOB B
pa3BUTHE HayKW, OOBsSCHEHWEe TIPOIIeCCOB OKPY/KaloIlero Mupa, B Pa3BUTHE
TeXHUKHU U TEXHOJIOTUH;

WCII0/Tb30BaTh TeopeThueckre 3HaHUs MO0 (H3MKe B TOBCEJHEBHOM >KU3HU
nist obecrieueHus: 6e30macHOCTH TIpU oOpallieHny ¢ TIprubopaMu ¥ TeXHUYeCKUMHU
yCTPOMCTBAMH, [jisi COXpaHeHUs 3/[OPOBbsl U COO/FOZIeHNs] HOPM 9KOJIOTUYECKOTO
TOBe/IeHUs1 B OKPY Karolllel cpejie;



paboTaTb B TpyIile C BBIOJIHEHHEM pa3/UYHbIX COLMAIBHBIX pOJIeH,
TJIaHUPOBaTh paboTy TpyMMbl, palMOHA/NLHO pacrpeenisiTb 00S3aHHOCTH U
TIJIAHUPOBATh JleSITe/IbHOCTh B HECTaHAAPTHBIX CUTYallUsX, aZleKBaTHO Ol[€eHHBATh
BKJIaJl KaK/IOTO U3 YUYaCTHUKOB I'PYIITIBI B PellleHre pacCMaTpUBaeMOl IIpo0/IeMBbI.

K xoniy obyuenuss B 11 Kjacce mpeaMeTHble pe3y/bTaThl Ha 0a30BOM
yYPOBHE /I0/KHBI OTpaXkaTh CPOPMHUPOBAHHOCTD y 00YyUarOIIUXCSl YMEHHUH:

JeMOHCTPUPOBaTh Ha TIpUMepax pojb U MeCTO (PU3KMKU B (HOPMHUPOBAHUU
COBpeMeHHOW Hay4yHOM KapTWHBI MHpa, B pa3BUTHUU COBPEMEHHOU TeXHUKU U
TeXHOJIOTMM, B MPAKTUYECKOU [esiTeJIbHOCTH JtO/leM, 1[eJIOCTHOCTh M eJUHCTBO
bu3rMuecKol KapTUHbI MUPa;

YUWUTHIBaTh TPaHUI[bIl TIPUMEHEeHUs] H3YUeHHBbIX (QU3NUeCKUX MOJesei:
TOUEYHBIN 37IeKTPUUeCKUil 3apsijl, iyd CBeTa, TOUeUHbI UCTOUHUK CBeTa, siZiepHasi
MO/ieJib aTOMa, HYKJIOHHas MOjie/ib aTOMHOIO sifipa MpU pellieHuu (rU3udecKux
3a/1ay;

pacrio3HaBaTh (hu3nyeckre siBjieHUs (TPoLlecchl) U OOBSCHATHL X Ha OCHOBE
3aKOHOB 3/7IeKTPOJJMHAMUKU U KBAHTOBOMW (DM3UKU: 3/IeKTprUUecKasi TIPOBO/JUMOCT,
TEeIJI0BOe, CBETOBOE, XMMUUECKOe, MarHUTHOe JeHCTBUs TOKa, B3auUMO/eliCTBUe
MarHuTOB, 5J/IKTPOMarHuTHasi WHAYKLUS, [J€MCTBMe MAarHWTHOTO TIO/sS Ha
TIPOBOJJHUK C TOKOM U JBWKYIIMKICS 3apsii, 3/IeKTPOMarHUTHbIe KosiebaHUs U
BO/IHBI, TIPSIMOJIMHEHOe PpacrlpoCTpaHeHWe CBeTa, OTPa)kKeHue, TpesioMJieHue,
uHTepdepeHusi, Audpakuus W MoJspu3alys CBeTa, JUCIepCUsl CBeTa,
dboToannekTpuueckuii 3pdekT (poto3aPdekT), cBeTOBOe /aBieHUe, BOSHUKHOBEHUE
MMHENWYaToro CrekTpa aToMa BOJIOpOZia, eCTeCTBeHHasi W HCKYCCTBeHHast

PaZiIM0aKTUBHOCTH;
OMUCHIBAaTb M3y4yeHHble CBOMCTBA BelllecTBa (3/71eKTpUUeCKUe, MarHUTHbIe,
ONTUUYECKUe,  SJIeKTPUYECKYI0  MPOBOAUMOCTb  pa3/iMuHbIX  Cpell)) U

3JIEKTPOMarHuTHbIE SIBJIEHUSI (MPOLIECChI), UCMO/b3YySl (PU3UUECKUe BeJIMYMHbI:
3JIEKTPUYECKUU 3apsif], CW/la TOKa, 3/eKTPUYeCcKOe HarpsbkeHHue, 371eKTpUUecKoe
COTIPOTHBJIEHWE, PAa3HOCTb TOTEHIIMAsIOB, JIEKTPOJABIKYIas CHia, paboTa ToOKa,
WHAYKLUSI MarHATHOTO TMofsi, cuia Awmrepa, cuia JlopeHlja, WHAYKTUBHOCTb
KaTyLIKW, SHEpPrusi 3/eKTPUYECKOr0 W MarHUTHOrO TIOJield, Mepuoj, U 4YacToTa
KosiebaHuii B KosebaTebHOM KOHTYpe, 3apsii M CWia TOKa B Tpoliecce
rapMOHMUECKHUX 3JIEKTPOMarHUTHLIX KojebaHui, (OKycHOe paccTosHhe |
ONTUYeCKasi CWja JIMH3bl, MPUA ONWCAHUU TIPAaBU/BHO TPAKTOBaTb (PU3UUECKUU
CMBIC/ HCIIO/b3yeMbIX BeJWUMH, WX 0003HaueHUs W eAWHMIIbl, YyKa3biBaTb
(GopMy/ibl, CBA3BIBAIOLME [IAHHYIO (PU3MYECKYID BeJUYMHY C JIPYTUMH
BeJIMUMHAMU;

OMUCHIBAaTb H3YyUEHHble KBAaHTOBbIE SIBJIEHUS U TIPOLIECCHI, UCMO/Ib3YS
(¢ur3nueckue BeIUUYMHBI: CKOPOCTb 371€KTPOMAarHWTHBIX BOJH, [J/IMHA BOJIHBI U



yacToTa CBeTa, SHeprusi U UMITy/bC (DOTOHA, TIePUO/, Moypacrazia, SHeprus CBsi3U
aTOMHBIX $i/iep, TMpH OIUCAaHWK T[PaBWJIbHO TPAKTOBaTb (U3MUYECKHUHA CMBbIC
WCIIO/Ib3yeMbIX BeIMUMH, MX 0003HaueHusi W eUHUIIbI, YKa3biBaTh (POPMYIIbI,
CBsI3bIBAlOIIME [IlaHHYI (U3UUeCKYH) BeJMYMHY C JpYTMMU BeJUUMHAMM,
BBIUUC/IATH 3HaUeHUe (PU3NUecKol Be/TMUUHbI;

aHa/JIM3MpOBaTh (PU3UUECKUe TPOLIECChl U SIBJIEHUS, UCMOJIb3Yys (PU3nUecKue
3aKOHBI U MPUHLUMBL: 3aKOH OMa, 3aKOHBI T10C/1e[j0BaTe/IbHOTO U Tapasiie/ibHOTO
CcoeJMHeHUs] TIPOBOJHUKOB, 3aKoH J[koyns—JleHlla, 3aKOH 37€KTPOMarHWTHOU
WHAYKI[MY, 3aKOH NPSIMOJIMHEHOTO pacipoCTpaHeHUs1 CBeTa, 3aKOHbI OTPa)kKeHUst
CBeTa, 3aKOHbI IMpe/ioOM/IeHUsI CBeTa, ypaBHeHMe ODUHINTelHa s GoTto3addekTa,
3aKOH COXPaHeHWs SHepruM, 3aKOH COXpaHeHWs UMIY/bCa, 3aKOH COXpaHeHUs
5/IEKTPUUECKOro 3apsifia, 3aKOH COXPaHeHHsi MacCOBOI0 uuc/a, MocTyaaTel bopa,
3aKOH Pa/IM0aKTUBHOTO PAcMa/ia, Mpy 3TOM pa3jMyaTh CJI0BECHYIO (hOPMY/IHMPOBKY
3aKOHa, ero MareMaThyeckoe BbIpaKeHHWe U YC/IOoBUsA (TpaHMIbl, 00/1acTH)
TIPUMEHUMOCTH;

orpeJie/iSiTh HallpaB/ieHUe BeKTopa WHAYKI[MM MarHUTHOTO T0JIsi TIPOBO/JHUKA
C TOKOM, CU/Ibl AMriepa U cuibl JIopeHiia;

CTPOUTh U OIHMCBhIBaTh H300pa)keHHe, CO3JaBaeMoe TUIOCKMM 3epKajioM,
TOHKOMU JIMH301;

BBITIOJIHATb IKCIIEPUMEHThHI 110 MCC/Ie/IoBaHUI0 (DU3MUECKUX SIBJIEHUW W
TIPOLIECCOB C MCII0J/Ib30BaHMEM TIPSIMbIX M KOCBEHHBIX W3MEPeHU: MpU 3TOM
dopmynvpoBaTth TipobsieMy/3afjauy UM TUMOTe3y Yy4uyeOHOTO IKCIepHMeHTa,
cobupath yCTaHOBKY U3 TMpe/JIO’KeHHOr0 000py/10BaHUsl, MPOBOJUThH OIBIT U
dhopMyIMpoBaTh BHIBO/IbI;

OCYLIEeCTB/ISITh MPsIMble U KOCBEHHbIe M3MepeHUs (PU3NUecKrUx BeJIUUrH, NpU
3TOM BBIOMpAThb OMNTUMAJBHBIA CMOCOO K3MepeHHs] U HCII0/Ib30BaTh M3BECTHBIE
MeTO/bI OLIeHKH TOTrPeIHOCTe U3MepeHUl;

WCC/Ie0BaTh 3aBUCUMOCTM  (PU3MYECKMX BeMUMH C HCI0J/Ib30BaHUEM
MPSIMBIX U3MEpeHMi: TPU 3TOM KOHCTPYUPOBaThb YCTaHOBKY, (DUKCHUPOBATh
pe3y/ibTaThl TOJIyUeHHOM 3aBUCHMOCTU (PU3NUYEeCKUX BeJWUYMH B BUZe Tabaui] u
rpavKoB, AiesiaTh BbIBO/bI TI0 pe3yJ/ibTaTaM UCC/elOBaHNSI;

cobsrofaTh MpaBuia 6e30mMacHOro Tpy/ia Mpy MPOBeJeHUH UCC/IeJOBaHUN B
paMKax yueOHOro »JKCIlepUMeHTa, YyueOHO-MCC/ieZloBaTeTbCKOM W IIPOEKTHOM
JesiTe/IbHOCTU C WCII0/Ib30BaHHeM H3MepUTe/bHBIX YCTPOWCTB M 71ab0paTOpHOTO
obopyoBaHUS;

peliatb pacyéTHble 3aaud C $IBHO 3a/laHHOM (PU3UYECKOM MOJeJIbIo,
WCI0Jb3ys (hr3uuecKre 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHa/u3a yC/I0BUS 3aJauu
BbIOMpaTh (PU3NUECKYI0 MOJe/ib, BBIJeNATh (hr3nuecKre BeTUUMHbI U (HOPMYIIbI,



HeoOXoJuMble 71 eé pellleHus, TIPOBOAUTh PACUéThl U OLEHWBATh PeasbHOCTh
TI0J/TyUeHHOT0 3HaueHus1 (PHU3UUeCcKoi BeJIMUUHBI;

pelllaTh KaueCTBeHHBIE 3a/]aUM: BbICTPAMBATh JIOTUUECKH HEITPOTHBOPEUHUBYHO
I[ETIOYKY PacCy)X/IeHH C OIOpOM Ha H3y4yeHHbIe 3aKOHbI, 3aKOHOMEPHOCTU H
dbu3rueckue siBJIeHYS;

WCTIO/b30BaTh  TPU  pellleHMM  yueOHBIX ~ 3aJad  COBpeMeHHbIe
WHGOPMAI[MOHHBIE TEXHOJIOTUU [/l TIOMCKA, CTPYKTYPUPOBAHMSI, NHTEPIPeTaI[uH
Y TIpe/JiCTaB/IeHHsT yueOHOW Y HayYHO-TIOMY/ISIPHOM MH(OPMAaIUH, TT0/TyYeHHON U3
Pa3TUYHBIX UICTOYHUKOB, KDUTHUECKU aHA/TM3UPOBaTh TI0yuyaeMyr0 NH(OpMaIuio;

OOBSICHSITH TIPUHLIAIIBI  IEMCTBUSI MaIllMH, TPUOOPOB U TeXHUUECKUX
YCTPOMCTB, pa3/dyaTh yC/IOBHSI MX 0e30I1aCHOr0 MCI0/Ib30BaHUS B TIOBCE[HEBHOM
YKU3HU;

MIPUBOJUTH TIPMMEPbI BK/IaJla POCCUMCKUX U 3apy0e)KHBbIX yUEHBIX-(OHU3UKOB B
pa3BUTHEe Hayku, B OObsCHeHHe TIPOLIeCCOB OKDPY’Karolllero Mupa, B Pa3BUTHE
TeXHUKH U TEXHOJIOTHA;

WCTI0/Tb30BaTh TEOPeTHYeCKHe 3HaHUS I0 (U3MKe B TIOBCEJHEBHOW >KU3HU
J71s1 obecrieueHUs1 0€30MaCHOCTH TPY 0OpaIieHruH ¢ IprubopaMH M TeXHUUECKUMU
YCTPOMCTBAMU, [ijisi COXpaHeHUs 3/J0pPOBbsl U COOJIIO[eHUsT HOPM 3KO0JIOTUYECKOTO
TIOBe/IeHUs B OKpY>Karolllel cpe/Je;

paboTtatb B TpyIIle C BBIOJIHEHHEM pa3/MUHbIX COLMAIBHBIX pOJIeH,
TJIaHAPOBaTh paboOTy TpyNMbl, palMOHA/JILHO pacrpeensTb O00S3aHHOCTH U
TJIAaHUPOBATh JleATe/TbHOCTh B HeCTAHZAPTHBIX CUTYaLMsX, afleKBaTHO OL|eHUBATh
BKJIaJl KaK/IOT0 M3 YUYaCTHUKOB I'PYIIILI B PeIlleHre pacCMaTpUBaeMOl Mpo0/IeMBbI.



TEMATHNYECKOE IVNTAHUPOBAHUE

10 KJIACC
KoimuyecTBO yacoB
JJIEKTPOHHbIe
JIaGopaTopHbie
HaumeHoBaHue pa3je/ioB U TeM (qudposbie)
Ne n/nn KonTpo/sibubie | u
NporpamMMsbI Bcero oOpa3oBaTe/IbHBIE
padoThI NpaKTHYecKue
pecypchbl
padoThbI

Pazgen 1. PU3NKA 1 METO/bI HAYUHOI'O ITO3HAHUSA
1.1 ®H3MKa U MEeTOAbI HAYUYHOT' O TI03HAHUSA 2

Wroro nio pasgeny 2

Pazpgen 2. MEXAHUKA
2.1 Kunemartuka
2.2 JuHamuka
2.3 3aKOHbI COXPAHEHUsI B MEXaHUKe 6 1 1

Wtoro no pa3speny 18

Pazgen 3. MOJIEKYJ/ISIPHASI ®U3UKA U TEPMO/IUHAMUKA
31 OCHOBBI MOJIEKY/ISIPHO-KUHETUUECKOU 9 1

' TeOpHH
3.2 OCHOBBI TEpMOAVHAMUKHU 10 1
33 ArperatHble COCTOSIHUS BellleCTBa. c

' da30BbIe MEPEX0/bI

Wroro nio pasgeny 24

Paszpen 4. 3JIEKTPOJUHAMUKA




4.1 DJIEKTPOCTaTHKa 10
40 [ToCcTOSIHHBIN 3/1€eKTpUYeCKUi TOK. TOKH B 1
’ Pa3UUHBIX Cpejax
Wtoro no paszeny 22
PesepBHOe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68




11 K/TACC

KosinuecTBo yacos J/IeKTPOHHbIE
HaunmMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/m KontpoabHblie | TIpakTHueckue
NMporpaMmsbI Bcero oOpa3oBare/bHbIE
paboTbI paboThI
pecypchbl
Pazpen 1. JJIEKTPOJUHAMUKA
11 MarsuTHoOe noJie. DJIeKTPOMarHuTHast 1 1 3
WHAYKLUS
Nroro nio pa3geny 11
Pa3pen 2. KOJIEBAHWS 1 BOJ/IHBI
MexaHruecKue U 371IeKTpPOMarHUTHEIe
2.1 9 1
Kosie0aHuUs
29 MexaHruecKue U 371IeKTpOMarHUTHBIE . 1
BOJTHBI
2.3 Orntuka 10 3
Wtoro no pa3peny 24

Pa3gen 3. OCHOBBI CIIEIIAJTIbHOW TEOPUM OTHOCUTE/TbHOCTH

OcHOBBI CrielMasIbHON Teoprun

3.1 4 1
OTHOCUTE/TbHOCTH
Wtoro no pa3peny 4
Pazgen 4. KBAHTOBASA ®U3UKA
4.1 JJiIeMeHTbl KBAHTOBOW OMTHUKU
4.2 CtpoeHue aToma 4
4.3 ATOMHOE 71p0




Wroro nio pasgeny 15

Paszpgen 5. 9JIEMEHTBI ACTPOHOMMUWHN 1 ACTPODPU3UKU

5.1 OneMeHTbl aCTPOHOMUM U aCTPO(U3UKU 7

Wtoro no paspeny 7

Paspen 6. ObOBIIAROIIEE IIOBTOPEHHE

6.1 O06ob1arolijee TOBTOPeHUE 4
Nroro nio pasgeny 4
Pe3epBHoe Bpems 3

OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 68




IIOYPOUYHOE IVNTAHUPOBAHUE
10 K/IACC Ha 2 yaca

Ko/smmuecTBO yacos

JIaGopaTopHbIe | Tara J/IeKTPOHHBIE
Ne T - nudpoBbIe
. éMa ypoka Beero KoHTpo/bHBIE H3yHeHH oOpa3oBare/IbHbIE
paGoThi NpaKTHYeCcKue | o
paboTnI pecypcel
1 ®dusrka — Hayka o ripupoje. HayuHrie 1
METO/Ibl [TI03HaHUS OKPY>Kalolllero Mupa
Posb 1 MecTo pU3UKHU B (POPMHUPOBaHUU
2 COBPEMEHHOW Hay4HOU KapTHHbI MUPa, B 1
MPAaKTUYeCKOH /lesiTe/IbHOCTH JIto/ieit
MexaH1ueckoe IBIKeHHUe.
3 OTHOCUTENBHOCTh MEXaHUYeCKOro 1
JBKeHusi. [lepeMeltieHre, CKOpOCTb,
yCKOpeHHe
4 PaBHOMepHOe NpSIMOJIMHEHOE JBHKEHHe 1
c PaBHOyCKOpeHHOe MpSIMOIMHeHOe 1
JIBIDKEHUe
5 CBobOo/iHOe TazieHHe. Y CKOpeHHe 1
CBOOO/THOTO TaZIeHUS
7 KpuBonuHeiliHoe BWKeHUe. [IBrKeHre 1
MaTepuaJbHON TOUKH 10 OKPY>XHOCTU
[TpuHLMn oTHOCUTeNbHOCTHY ["anues.
8 VHepuyanbHble cucTeMbl oTcueTta. [1epBbiit 1

3akK0H HrOTOHA




Macca Tena. Cuna. [IpuHLIT Cynieprio3uiun
cun. Bropoii 3akoH HbtoToHa f/151
MaTepuabHOU TOUKH

10

TpeTuii 3akoH HbroTOHA /17151 MaTepuaibHbIX
TOYeK

11

3aKOH BCeMUPHOro TaroreHus. Cua
TspKeCTU. [TepBast KocMUUeckast CKOPOCThb

12

Cuia ynpyroctu. 3akoH I'yka. Bec Tena

13

Cuia Tpenusi. KoadduimeHnt Tpenus. Cuna
COTIPOTHBJIEHUS TTPH IBXKEHUU Tejla B
JKUJIKOCTH WU Ta3e

14

[TocTtymnarenbHOe U BpaljaTe/bHOe
JIBIKeHWe abCOoJTIOTHO TBEPZOTO Tera.
MomeHT cuJibl. I11e4uo cuibl. Y cnoBUs
paBHOBeCHs TBEPJOro Tesa

15

I/IMHYJIBC MaTepI/IaJIBHOﬁ TOUKH, CUCTeMBI
MaTepHaJ/IbHBIX TOUEK. I/IMHYJ'IBC CHJIBI.
3aKoH COXpaHEHHUA UMITYJIbCA. PeakTuBHOE
ABH)KeHHe

16

PaboTa 1 MOIIIHOCTb CH/Ibl. KuHeThueckast
JHeprusi MaTepuanbHO Touku. Teopema 06
V3MeHeHUH KWHeTUYeCKOW SHeprumn

17

[ToreHumanbHas sHeprus. [loTeHManbHas
3Heprus ynpyro ziehopMHUpOBaHHOM
Npy>kuHbl. [ToTeHLranbHas 3Heprus Tesa
BOJIM3U TTIOBEPXHOCTH 3eMJIH

18

HOT@HL[I/IaJ'H:HI)Ie U HelloTeHIMdJ/IbHbIe CHJIBI.
CBs3b pa6OTbI HemnoTeHMa/IbHBIX CUJI C




r3MeHeHHeM MeXaHUueckKoi SHepruu
CUCTeMbI TeJl. 3aKOH COXpaHeHUs
MexaHW4eCKOl IHepruu

JI. p. 1«MccneoBaHue CBsi3y pabOThl CUJTBI
C U3MeHeHHeM MeXaHUUeCKOM SHepruu Tena

19 Ha IpuMepe pacTsKeHHs pe3MHOBOI0
JKIyTa»

20 K.p. 1o Teme «Kunemaruka. /JuHamuka.
3aKOHbI COXpaHEHUs] B MeXaHUKe»
OCHOBHBIE MOJIO>KEHUST MOJIEKYJISIPHO-

21 KWHETU4eCKoU Teopuu. bpoyHOBCKoe
JBrxeHue. [luddysus
XapakTep ABWKEHUS U B3aUMO/elCTBUS

22 YyacTuL| BeljecTBa. Mozenu CTpoeHus rasos,
JKAJKOCTeH Y TBEPABIX TeJl

73 Macca monekyJi. KonmuecTBo BelliecTsa.
IToctostnHasi ABoragpo

24 TerisioBoe paBHOBecue. TemriepaTypa U eé
usmepenue. lllkana Temmneparyp Llenbcus

75 Upeanbhbiii ra3 B MKT. OcHoBHOe
ypaBHeHne MKT
AbGcosroTHas Temriepatypa Kak Mepa

26 CpeJHer KUHeTUUeCKOM SHeprUy B KeHUs
MOJIeKyJ1. Y paBHeHHe MeH/ieneeBa-
Knaneiipona

27 3akoH [lanpToHa. ['a30Bble 3aKOHBI

28 JlaboparopHas pabota 2 «VccnemoBanue

3dBUCHMMOCTH MEXY ITapaMeTpaMHn




COCTOAHMSA pa3peXXeHHOr'o ra3a»

3ompoliecchl B W/jealbHOM Ta3e U UX

29 rpaduueckoe rpejcraBjieHue
BHyTpeHHsIs1 SHeprusi TepMOIMHAMUUYeCKOU
CHCTEeMBI U CIIOCOOBI € N3MeHeHUs.

30 KosmuecTBo TensioTsl 1 paboTa.
BHyTpeHHsIs1 3Heprusi 0JHOaTOMHOTO
W/iea bHOro rasa

31 Buzpl Teruionepesauu
Y nenbHasi TEM/I0EMKOCTD Bell|eCTBa.

32 KonnuecTBo TervioTkl Tpy Terionepeaye.
AunabaTHbIH TIpoLiecc

133 [TepBbiii 3aKOH TEPMO/IMHAMUKHU U €70
TpUMeHeHe K U301poLieccam

4 HeoOpaTuMOoCTb TIPOLIECCOB B MIPUPO/IE.
BTopoii 3aK0oH TepMOAMHAMUKHI

35 [Tpunuun geiicteusa u KI1/J TenioBoit
MaIlIHbI

36 Lukn Kapuo u ero KII/I

37 OKomnoruueckuie rpooeMbl
TeTI09HepreTUKN

o O6oo0arorui ypok «MoseKy/isipHast
¢r3vka. OCHOBBI TEPMOJUHAMUKI»
KoHTpospHast paboTa 1o teme 2

39 «MounekyJisipHasi pusrka. OCHOBbI
TePMOJAVUHAMUKI»

40 [TapooOpa3oBaHue U KOHZIEHCAIHS.




I/ICI'IaPEHI/Ie M KHUIIeHHUEe

AGcomoTHas ¥ OTHOCUTE/IbHAS BJIAYKHOCTh

41 BO3Ayxa. HaceliieHHbIM nap
TBéppoe Teso. Kpucranivueckue v

4 amop@Hble Tena. AHU30TPONHUsI CBOUCTB
KpUCTanaoB. JKyujKye KpUcTasuibl.
CoBpemeHHble MaTeprasbl

43 [1aBieHne U KpUcTaiM3aLys. Y gebHas
TerioTa ruiaBneHus. Cyomumanus

44 YpaBHeHue TeruIoBOro bamaHca

45 OnekTpu3anys Tes. DJIeKTPUUeCKU 3aps.
[lBa BUfIa 3/IeKTPUYECKUX 3apsi/i0B
ITpoBOAHMKMY, [VU3/IEKTPUKU U

46 MOJIyNIPOBOJAHUKU. 3aKOH COXpaHeHUs
3/IeKTPUYECKOro 3apsija

47 BsaumopeiictBue 3apsioB. 3akoH KyJsioHa.
ToueuHbIl 3/1eKTPUYECKUU 3apsi,
HanpspkéHHOCTB 3/71eKTpUYeCcKOoro Iouis.

48 [IpyHLMI CynIepro3ULIUU JIeKTPUYECKUX
roJsied. JIMHUY HaNPsDKEHHOCTH

49 PaboTa cum 3/1eKTpOCTaTUUeCcKOoro MoJisl.
IToTteHian. Pa3HOCTh IOTEHLMA/IOB
ITpOBOAHUKY U JU3/IEKTPUKU B

50 3JIeKTPOCTaTUYeCKOM I10JIe.
IsniekTpryeckast IPOHULIAEMOCTh

51 OnekTpoémKocTb. KoHgeHcaTop

52 O/1eKTPOEMKOCTB IIJIOCKOr'0 KOHZeHCaTopa.




SHEPFI/IH 3dpS’KEHHOT'O KOHAEeHCAaTOpa

53

JIabopatopHasi paboTta 3 "3MepeHue
3/1eKTPOEMKOCTH KOHleHcaTopa"

54

[TpuHLMT JeCTBUS U TPUMEeHeHHe
KOH/IeHCAaTOPOB, KOITMPOBAJ/ILHOT'O arrapara,
CTPYWHOTO MpUHTepa. D/1eKTPoCTaThyecKas
3amuTa. 3a3emsieHre 371eKTponprubopoB

55

ONeKTpUYeCKU! TOK, yCJIOBUS €ero

cyectBoBanus. [ToctossHHbI TOK. Cuna
ToKa. Harnpsbkenue. ConportuiieHue. 3aKOH
Owma fy1 yyacTka Ljernu

56

ITocnienoBaTenbHOe, TIapasiebHoe,
CMeIlaHHOe COeJlMHeHHe TIPOBOJHHKOB.
JIaboparopHas pabora 4 «/3yueHue
CMEILIAHHOTO COeIMHEHUSI Pe3UCTOPOB»

57

PaboTa 1 MOIIIHOCTb 371eKTPUYECKOTr0 TOKa.
3akoH [[xoyss-JleHna

58

3akoH OMa /17151 TO/THOM (3aMKHYTOM)
j/ieKTpuueckon 1end. KopoTtkoe
3aMbiKaHue. JTabopaTopHast paboTa 5
«3mepenue J/IC UCTOUHMKA TOKA U €ro
BHYTPEHHET0 COTIPOTUBJIEHUSI»

59

OneKTpoHHasi POBOIUMOCTD TBEP/BIX
MeTasUIOB. 3aBUCHUMOCTb COTIPOTUBJIEHUSI
MEeTaJUIOB OT TeMIiepaTyphl.
CBepxnpoBOJUMOCTb

60

OneKTpUYecKui TOK B BakyyMe. CBOMCTBa
3/IEKTPOHHBIX [TyYKOB




61

[TonyrpoBOJHUKY, UX COOCTBEHHast U
ripyuMecHasi poBoiuMocThb. CBoOMCTBa p—N-
niepexoza. [TonyrpoBofHUKOBbIE TPUOOPHI

62

ONeKTpUYeCcKrii TOK B pacTBOpax U
pacriaBax 3/1eKTPOIUTOB.
OneKTpoNnuTHYecKas AUCCOLUALIYS.
DJIEKTPOJIU3

63

ONeKTpUYeCKUi TOK B ra3ax.
CaMOCTOATe/ILHBIN Y HeCaMOCTOSATe/ILHBIN
pa3psa. Mosaus. [1na3ma

64

OrekTpuUecKre MpUOOPHI M YCTPOICTBA U
VX NpaKTU4ecKoe rpuMmeHeHue. I1pasuna
TeXHUKU 0e301acHOCTH

65

O6061aroIri ypok «D/IeKTPOJUHAMHKA»

66

KonTponbHas paboTa 3 o Teme
«DJeKTpocTaThka. [10CTOsTHHBIH
3/IeKTPUYEeCKU TOK. TOKU B pa3TMuHBIX
cpegax»

67

Pe3sepBHbIii ypok. KoHTposibHast paboTa 1o
TeMme "DNeKTpoArHaMUKa"

68

Pe3epBHbIit ypok. O6006Imaromyii ypok 1o
teMaM 10 Kracca

OBHIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME

68




11 K/TACC

n/n

Tema ypoka

KosimuecTBO uacos

Bcero

KoHTpo/ibHBIE
padoThI

JIabopaTopHbIe
U
MpaKTHYECKHe
padoThI

Jara
HU3yUeHU
A

JJ/IeKTPOHHbIE

nudpoBbIie
oOpa3oBare/IbHbIE

pecypchbl

ITocTOsIHHBIE MAarHUTHI U UX
B3auMo/eiicTBre. MarHuTHOe 1osie. BekTop
MarHUTHOM UHAYKI[UH. JIMHUM MarHUTHOM
UHIYKIAH

MarHuTHOe 10J1e IPOBOIHUKA C TOKOM.
OmneIT OpcTesa. B3anmopeiictBre
MPOBOJHUKOB C TOKOM

JIabopaTopHasi pabota «/3yueHue
MarHUTHOTO T10JisI KaTYLLKU C TOKOM»

[JenicTBre MarHMTHOIO I0JI1 HA IPOBOJJHUK
¢ Tokom. Cua Amrepa. JlabopaTopHas
pabora 1 «VccnenoBanue neicTBUS
MOCTOSIHHOT'O MarH1Ta Ha PaMKy C TOKOM»

[elicTBHe MarHUTHOTO T1OJISI Ha
JBIDKYIIYIOCS 3apspKeHHY10 yactuily. Cua
Jlopenua. Pabota cusel JIopeHija

OneKTpoMarHuTHas UHAyKLus. IToTok
BeKTOpa MarHUTHOM UHAYKUMU. D1C
VMHAYKLUUU. 3aKOH 371eKTPOMarHUTHOU
nHAyKuuy Papazjes




JTaboparopHasi pabota «/cciefoBaHue
SIBJIEHUST 37IEKTPOMAarHUTHON MHAYKIUN»

NHAYyKTUBHOCTD. fIB/IeHMe CaMOUHAYKLUH.
I C caMOMHAYKLMU. DHEPrysi MarHUTHOTO
T10J151 KaTYLLIKX C TOKOM. DJIEKTPOMarHiuTHOe
rosie

TexHUUYecKye yCTpONCTBa U UX
TIpUMeHeHe: TTOCTOSTHHbIe MarHUTHI,
3/IeKTPOMAarHuThl, 3J1eKTPO/IBUTaTe/b,
YCKOPHUTENN 371eMeHTapHbIX YaCTHLI,
WH/IYKL[MOHHasI 1eYb

10

O60611aroriuil ypok «MarHuTHoe Toie.
DJIeKTpOMarHUTHast UHAYKIIUS»

11

KoHTpospHast paboTa o Teme «MarHuTHoe
roJie. D/IeKTPOMarHUTHasi UHAYKLIVsI»

12

CBoOo/iHBIE MeXaHUUEeCKHEe KOJle0aHHsI.
I'apMoHHMUecKue KonebaHusi. YpaBHEeHHE
rapMOHHUECKUX KoyiebaHui. [TpeBpairieHue
SHEepPrUH

13

JTaboparopHasi pabota «/ccienoBaHue
3aBUCHUMOCTH IePUO0/ia MaJIbIX KoJiebaHuit
rpy3a Ha HUTH OT JJTMHBI HUTH U MacChI
rpy3a»

14

KonebarenbHblii KOHTYp. CBOOO/IHBIE
3/IeKTPOMarHuTHbIe Kosie0aHUs B
u/lea/ibHOM KosebaTe/lbHOM KOHTYpe.
AHanorusi MeXxzy MexaHn4eCKUMH 1
3/IeKTPOMarHUTHBIMU KOsle6aHUsIMU




15

dopmysia TomcoHa. 3aKOH COXpaHeHust
SHEpryu B UJealbHOM KoJiebaTelbHOM
KOHTYype

16

[IpefcraBiieHre O 3aTyXarOLIUX
KosiebaHMsIX. BeIHY)K/IeHHbIe MeXaHUYeCKHe
KosieOaHust. Pe3oHaHC. BbIHyK/[eHHbBIe
3/IEKTPOMarHUTHBIE KOe0aHust

17

[TepemeHHbIM TOK. CUHYCOU/IaTbHBIN
repeMeHHbIN TOK. MOIIHOCTb TepeMeHHOT0
TOKa. AMIUTUTY/IHOE U [eNCTBYOLee
3HaueHUe CUJIbI TOKA U HarpsDKeHUst

18

Tpancdopmarop. [TpousBojcTBO, epesaua
¥ 1oTpebsieHre 3/1eKTPUUeCKOi SHepruu

19

Y CTpOICTBO M NpakTUUecKoe NpUMeHeHre
5/1IeKTPUYECKOro 3BOHKA, reHepaTropa
repeMeHHOTr0 TOKa, IMHUM 3/IeKTporepesiay

20

JKOIoruuecKre pUCKu npy Mpou3BO/CTBE
3/1eKTpO3Hepruu. KynbTypa ucrnosib30BaHust
3/IeKTPO3HEPTHH B TIOBCEJTHEBHOM >KU3HU

21

MexaHryecKue BOJTHBI, YC/IOBUS
pacnipoctpaHenus. [lepuog. CkopocThb
pacrnpoCcTpaHeHusl U JjIMHa BOJIHBI.
[TorepeuHkle ¥ NMPOJOJIbHbIE BOTHbI

22

3ByK. CKOpOCTb 3ByKa. [ DOMKOCTB 3BYyKa.
BricoTa ToHa. Tem6p 3ByKa

23

OeKTpOMarHUTHbIE BOJTHbI, UX CBOUCTBA U
ckopocTs. IlIkaa 3/1eKTpOMarHUTHBIX BOJIH

24

[TpUHLIUIIBI paZIMOCBS3U U TeJleBUIeHUSI.




Pa3Butue cpefcTB CBs3U. Paguosiokarus

25

KontponbHas pabora «Konebanus u
BOJIHBD»

26

[TpsimonMHeHOe pacripoCTpaHeHre CBeTa B
OZIHOPOJIHOM cpejie. ToueuHbIM UCTOYHUK
cseta. Jlyu cBeta

27

OTtpakeHue cBeTa. 3aKOHbI OTpakKeHUs
cBeta. [TocTpoenne n3obpakeHHit B
IIJIOCKOM 3epKasie

28

[Ipenomnenvie ceeta. ITomHOe BHyTpeHHee
oTpaxeHue. [IpefenbHbIN yro/ NoaHOro
BHYTPEHHEI0 OTPaKeHHUs

29

JIabopatopHasi paboTa «l/3mepeHue
TI0Ka3aTeJis PeJIOMJIEHHST CTEK/Ia»

30

JIun3el. TTocTpoeHre u300paXkeHUH B JIMH3e.
dopmyJsia TOHKOM JIMH3bI. YBe/n4yeHre
JINH3bI

31

JlabopaTopHas pabora «VccnemoBanve
CBOMCTB M300pa>KeHMI B TMH3AX»

32

Hucnepcus cBeta. CioXHBIA COCTaB 6e10ro
cBeta. Liget. JTabopaTopHast paboTta
«HabsroieHue qucrnepcuu cBeTa»

33

Wurtepdepenius cBeta. [Iudpakiiys cBeTa.
OudpakiyoHHas peléTKa

34

[TonepeuyHOCTHb CBETOBBIX BOJIH.
[Tonsgpusaiiys ceeta

35

OnTtuyeckue pUOOPHI U YCTPOWCTBA U
yCJioBUsI X 6e301MacHOro MpUMeHeHUst




36

FpaHI/IL[bI MPpUMEHHUMOCTH K/IaCCHYeCKOoM
MeXdaHUKHU. HOCT}U’I&TLI CHELIPI&J'ILHOIZ
T€OpHKU OTHOCUTE/IbHOCTU

37

OTHOCHTENTBHOCTb OZJHOBPEMEHHOCTH.
3ame/|jieHrie BpeMeHU W COKpalljeHre
JUTAHBI

38

BHQPFI/IH " UMITYJIbC penHTHBHCTCKOﬁ
UdCTHLIBI. CBsi3b Macchl C BHEPFHEﬁ u
HNMITYJ/IbCOM. SHepFI/IH TTOKOA

39

KonTtponbHas paborta «OnTrka. OCHOBBI
Crie[juaIbHOU TeOpUH OTHOCUTE/IbHOCTH»

40

®otoHbl. ®opmyna I1naHka. OHeprus u
HUMITyJbC (hOTOHA

41

OTkpbITHE U UCCieoBaHre (HoToI(deKTa.
Omnbitel A. I'. CToneToBa

42

3akoHbl poToaddekTa. YpaBHeHUe
OnHITelHa 17151 poTtosddekra. «KpacHas
rpaHuLa» poroaddexra

43

Haenenue ceeta. Ombitel I1. H. JleGenesa.
XHWMHUUeCKoe [IeiCTBUe CBeTa

44

TexHUYeCKre yCTPOMCTBA U TIPAKTHUECKOe
npuMeHeHue: (OTO3/1eMeHT, (POTOJATUHK,
cosiHeyHasi baTapesi, CBeTOANO/

45

PellieHue 3a/1au 110 TeMe «DJIeMeHThI
KBAHTOBOU OIITHUKU»

46

Mogens atoMa TomcoHa. OnbIThI
Pe3epdopzia Mo paccesiHUIO0 (-4aCTHI].
[1nanerapHasi Moziesib aTOMa




47

IToctynatel bopa

48

W3nyuenue u norsoiieHue GOTOHOB MPU
repexo/ie aToMa C OZJHOTO YPOBHSI SHepruu
Ha Jipyroii. Bugpl criekTpoB

49

BosiHOBBIE CBOMCTBa yacTul]. BosHbI fie
Bpotins. Kopnycky/sipHO-BOJTHOBOM
Ayanu3m. CIIOHTaHHOE M BBIHYXK/€HHOe
W3/yuyeHue

50

OTKpbITHE pafi0aKTUBHOCTU. OIBITEI
Pesepdopza 1o onpeziesieHUI0 cocTaBa
PaZiIM0aKTUBHOI'O U3/1y4YeHUst

51

CoiictBa anb(a-, 6eta-, raMMa-u3TydeHusl.
BrsiHMe paiioaKTUBHOCTH Ha >KHBbIE
OpraHU3MBbI

52

OTKpbITHE TIPOTOHA U HeUTpOHA. 30TOmHbI.
Anbda-pacnaji. DneKTPOHHbIN U
MO3UTPOHHBIN Oeta-pacra/. I"'amma-
U3y4yeHre

53

OHeprusi CBsi3W HYKJIOHOB B sifipe. S1epHble
peakuuu. finepHbiit peakTop. [Ipobsiemsl,
TIepCIeKTUBBI, IKOJIOTUYeCKHe acTieKThl
siZIepHOM SHepreTUKU

54

OneMeHTapHbIe YacTHUI[bl. OTKPBITHE
Mo3uTpoHa. MeToibl HaOMOeHUS U
pervcTpalyy 31eMeHTapHbIX YaCTHIl.
Kpyrnbiii cton «®yHjaMeHTa/IbHbIe
B3auMoO/ieNcTBUsA. EAMHCTBO usnueckoi
KapTHUHBI MUPa»




55

Bup 3Bé31H0T0 Heba. Co3Be3us, sipkue
3BE3/Ibl, TIJIaHEeThI, UX BUAMMOE IBHKEeHUE.
Co/HeuHas cUcTeMa

56

Connije. ComHeuHas aKTUBHOCTb.
Wctounuk sHeprum CoJsiHLa U 3BE3]

57

3Bé3/bl, UX OCHOBHbIe XapaKTePUCTUKHU.
3Bé3/bI TJIaBHOM 10C/I€,0BATe/IbHOCTH.
BHyTpeHHee cTpoeHue 3BE3].
CoBpeMeHHBbIe TIpe/iCTaB/IeHUs O
MIPOUCXOXKAeHUU U 3BosroLy CosHLa U
3BE3]

58

Mneunsiii [Tyts — Hama ["anakTyka.
[Tonoxenue u gBrxenue CoJsiHLa B
I"anakTuke. I'aakTvku. YEpHbIe [bIPHI B
siipax rajJakThK

59

BcenenHas. Paszberanue ranaktuk. Teopus
bonbiioro B3peiBa. PesiMkToBOE U3/yueHue.
MertaranakTuka

60

HepertieHHbie po6IeMbI aCTPOHOMUU

61

KoHTponbHast paboTta «JeMeHTbI
aCTPOHOMUH U aCTPO(PUIUKU»

62

O6o01atoruit ypok. Ponb dhusuku u
aCTPOHOMHH B SKOHOMHYECKOH,
TeXHOJIOTUUeCKOM, COLiuabHOU U
3TUUECKOM cepax [iesTeIbHOCTU UeoBeKa

63

O6o0r1atoruit ypok. Ponb 1 MecTo u3uku
1 aCTPOHOMHH B COBPEMEHHOM HayuHOM
KapTHHe MHpa




O6ob6maroiuii ypok. Ponb pusnyeckoit

64 Teopuu B (POPMUPOBaHMY NPeJCTaB/IeHUM O 1
(br3MYecKoi KapTuHe MUpa
O6oO0r1atoruii ypok. Mecto hu3nueckoi

65 KapTHUHBI MUpa B 0011ieM psizy 1
COBpPEMeHHbBIX eCTeCTBeHHO-HayUYHbIX
ripe/iCTaB/IeHUH O TIPUPO/Je

66 Pe3epBHbIil ypok. MarHuTtHoe rose. 1
OneKTpoMarHuTHast UHAYKLUS

67 Pe3epBHbIii ypok. OnTrKa. OCHOBBI 1
crieLiMasbHOW TeOPUU OTHOCHUTE/IEHOCTH

68 Pe3epHbiii ypok. KBaHTOBasi pu3mrka. 1
DneMeHTbl aCTPOHOMUM U acTPO(hH3UKU

OBILIEE KOJIMYECTBO YACOB I1O0 68

I[TPOI'PAMME







