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ITOSACHUTEJ/IbHASA 3AITNCKA

[Mporpamma 1o ¢usrke 06a30BOr0 ypOBHS Ha YPOBHE Cpe/iHero oOILero
obpa3oBaHus pa3paboTaHa Ha OCHOBe TTO/IOKEHWH W TpeboBaHMI K pe3y/bTaTaM
OCBOEHUSI OCHOBHOM 00pa3oBaTe/lbHOW IIpOrpamMMbl, TipefcTaBieHHbIX B PI'OC
COO, a Takke c yuétoM (egepanbHO paboueli MporpaMmbl BOCITUTAHUS U
KOHIIENINK TIpernofiaBaHus ydyebHoro mnpeaMera «®Pusnka» B 00Opa3oBaTebHBIX
OpraHu3aIysx Poccuiickon degepanyy, peaTr3yroLnX OCHOBHBIE
oOpa3oBare/ibHbIe TTPOrPaMMBbI.

CopgepxaHve mnporpaMMbl MO (U3MKe HarpaB/ieHO Ha (opMUpOBaHUe
eCTeCTBEeHHO-HayYHOW KapTWHbI MHpa oOyuwaromumxcsi 10-11 KmaccoB mipH
oOyueHuHn ux ¢GusrKe Ha 6a30BOM ypOBHe Ha OCHOBe CHUCTEMHO-/IeTeTbHOCTHOTO
noaxoza. ITporpamma mo du3mke cootBercTByeT Tpeboanusm ®I'OC COO k
TJIaHUPYEMBIM JTMYHOCTHBIM, TIpeMETHbBIM W MeTarpeJMeTHbIM pe3yJ/bTaTam
oOyueHHsi, a TaK)Ke YUMTHIBaeT HeO0OXOJUMOCTb peanu3al[ii MeXIpPeaMEeTHbBIX
cBsized (U3MKM C eCTeCTBeHHO-HAayUYHbIMM yueOHBIMUA TIipeaMeTamMu. B Heit
OTIpeie/ISIIOTCS. OCHOBHBIE L[/ M3yuyeHUs: (PU3MKK Ha YPOBHe CpeJiHero oOIiero
oOpa3oBaHMsl, MJIaHUPYEMbIe pe3y/bTaTbl OCBOEHHsI Kypca (DU3WKU: JTUUHOCTHEIE,
MeTanpeMeTHbIe, TpefiMeTHbIe (Ha 6a30BOM YPOBHe).

[Iporpamma 1o u3rKe BKJIFOUAET:

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

TOM UHCJie TIpe/IMeTHbIe pe3yJ/IbTaThl 110 ToJjaM o0yJyeHuUs;

e copepxaHue yueOHoro rpeaMera «Pusnka» 10 rogaMm oOyueHusl.

dusmka Kak Hayka O HaubOosee OOIMX 3aKOHaX TIPUPO/BI, BBICTyTasi B
KauecTBe yyeOHOTro IpeiMeTa B IIKOJie, BHOCUT CYIlleCTBEHHBIM BK/IaJ B CUCTEMY
3HaHUl 00 oKpyskaroirieM Mupe. I1IKobHBINA Kypc GHU3UKH — CUCTEMOOOpa3yIOIHi
JJIsT eCTeCTBeHHO-HaYUHBIX YUeOHBIX TIPeIMETOB, TIOCKOIBKY (U3HuUecKre 3aKOHbI
JeXXaT B OCHOBE TIPOIIECCOB U SIBJIEHWM, W3yYaeMbIX XHUMHUeH, OHojorue,
dbusnueckold reorpadueldi U acTpoHOMUeM. Vcrionb3oBaHME U aKTHBHOE
rnpuMeHeHUe  (U3NUeCKUX 3HaHUM  Ompefie/isieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOMOTUM B cdepe >SHEPreTUKH, TPAHCIIOPTa, OCBOEHUS
KOCMOCa, TIOJly4yeHUs HOBbIX MaTepuasioB C 3a/laHHbIMU CBOWCTBAaMHU W [IPYTHUX.
N3yueHve (u3MKM BHOCUT OCHOBHOW BKJajJ B ()OPpMUPOBaHHWE eCTeCTBEHHO-
HayuyHOU KapTWHBI MUpa OOydarmuxcs, B GOpMHpOBaHUWe yMeHUN MNpPUMEHSTh
HayUYHBIA METO/] TI03HAHUSI ITPH BBITTOTHEHUY UMM YUeOHBIX UCC/Ie[IOBAaHU.

B ocHOBy Kypca GU3MKU /i1 ypOBHS cpeAHero o6ijero oOpa3oBaHus
TOJIOKEH P, WAeW, KOTOpble MOXXHO pacCMaTpyBaTh KaK TMPUHLUIIBI €ro
TIOCTPOEHMUSI.



Hoes yenocmHocmu. B COOTBETCTBUM C HeWl KypC SIB/SIETCSI JIOTMUECKH
3aBeplIEHHBIM, OH COZIeP)KUT MaTepras 13 BCexX pas3ZiesioB (PU3UKH, BKIKOUYAeT Kak
BOIPOCHI K/IaCCMYECKOU, TaK U COBPEMEHHOM (DH3UKHU.

Hoes eeHepanuzayuu. B COOTBETCTBUMM C Heill maTepuan Kypca (GU3MKU
00beMHEH BOKpPYr (u3WyecKUx Teopuidl. Begyuum B Kypce sBIsieTCS
(opMypOBaHUe IIpeJCTaBAeHUd O CTPYKTYPHBIX YPOBHSIX MaTepuH, BellecTBe U
roJie.

Hoes eymanumapusayuu. Eé peanusanusi TmipejrosaraeT WCI0/Jb30BaHUe
rYMaHUTApHOrO MOTeHMana (U3NYecKO HayKd, OCMBIC/IEHWE CBSI3W Pa3BUTHS
¢usukM C pasBuTMeM o00IlecTBa, a TakKkKe C MHPOBO33PeHUYECKUMH,
HPABCTBEHHBIMU U 9KOJIOTMUeCKUMU MPoOieMaMHu.

Hodes npuknaoHolli HanpaseneHHocmu. Kypc ¢u3uku  mipejmnosaraet
3HaKOMCTBO C IIMPOKUM KPYTrOM TeXHHUYECKUX U TeXHOJIOTUYECKUX MPUI0KEHUU
V3yYeHHbIX TEOPUM U 3aKOHOB.

Hoes 53Kkonozusayuu peanusyeTcsi MOCPEACTBOM BBEJEHUS 3JIEMEHTOB
cofiep>KaHusl, TIOCBAIIEHHBIX HSKOJIOTUYECKUM TpobsieMaM COBPEMEHHOCTH,
KOTODbIe CBSi3aHbl C Pa3BUTHEM TEXHUKW U TEeXHOJOTHM, a Takke OOCYXAeHus
npobJ/ieM paLoHaTbHOTO PHPOZOIIO/Ib30BaHUs U 9KOI0rnYeckoi 6e30macHOCTH.

Crep)KHEBbIMM 3/leMeHTaMM Kypca (U3MKUM Ha ypOBHe cpeJHero oOiero
obpa3oBaHus sBAAIOTCA (pr3nueckue Teopuu ((popMHUpOBaHHe TIpeACTaBIeHUN O
CTPYKTYype NOCTpPOeHus1 (U3NYeCKOU Teopru, poyr (yH/aMeHTalIbHbIX 3aKOHOB U
NPUHLIMIIOB B  COBPEMEHHbIX MpeJCTaB/leHUsIX O I[pUpOZe, TpaHULIaX
NMPUMEHUMOCTU TeOpWM, [Jisi OINWCaHUSl eCTeCTBeHHO-HAy4HbIX SIBJI€HUN U
TIPOLIECCOB).

CurcTeMHO-/1eSITe/IbHOCTHBIN MOAXO0/, B Kypce (DU3MKU peanu3yeTcs IMpexxze
BCETO 3a CYET OpraHu3alliy SKCIepUMeHTaTbHON JesTeTlbHOCTU 00y4aroluXcsl.
Ons  6a3oBoro ypoBHs Kypca (U3MKKM — 3TO HCIO/Ib30BaHHWE CUCTEMbI
(bpoHTaNBHBIX KpPAaTKOBPEMEHHBIX JKCIIePUMEHTOB U j1abopaTOpHBIX pabor,
KOTOpbIe B Tporpamme 1o ¢u3rke o0beJuHEeHbI B OOIIUI CIMCOK YYeHUYeCKUX
MIPaKTUUYeCKUX paboT. BhiziesieHre B yKa3aHHOM IlepedHe J/1ab0paTOpHBIX paboT,
MPOBOAUMBIX  [I/I  KOHTPOJSI M  OLIeHKHM, OCYILeCTB/sIeTCSl  yuyaCTHUKaMHu
oOpa3oBaTe/sibHOTO TIpollecca HWCXOAs U3 0COOeHHOCTeM IUIaHUPOBaHUS U
ocHaileHusi KabuHera ¢usuku. Ilpu 3TOoM obecreurBaeTcsi  OBJafieHUe
00yyarolMMUCS YMEeHUsSIMU TPOBOJUTH KOCBEHHble W3MepeHMsl, UCC/ef0BaHUs
3aBUCUMOCTeM (U3MUYeCKMX BeIMUMH W TIOCTAaHOBKY OIBITOB T10 TIPOBEpKe
TIpe//I0XKeHHbIX THUTIOTe3.

Bosblioe BHHMMaHWe y/e/sieTCsl peLIeHWI0 PacyéTHbIX W KaueCTBEHHbBIX
3aga4. Ilpy 5TOM [/1 pacuéTHBIX 3a/au [MPUOPUTETOM SIB/ISIFOTCS 3a/lauM C SIBHO
3a/laHHOM (PU3MYECKOU MO/Ie/TbIO, TTO3BOJISIIOLIKE IPUMEHSTh U3yUYeHHbIe 3aKOHBI U



3aKOHOMEpPHOCTU KaK M3 OJHOTO pa3fiesia Kypca, TaK W UHTeTpUPYs 3HaHUS U3
pa3HbIX pa3/enioB. [si KaueCTBeHHBIX 3ajjau TIPUOPUTETOM SIBJISIIOTCS 3a/laHuUs Ha
00BsICHEHHE TIPOTeKaHUs1 (U3NUECKUX SIBJIEHMM W TIPOLIECCOB B OKPY’KaroIieu
KU3HU, TpeOyrome BbIOOpa (U3NUecKoW MoJenud [ CUTyallud TPaKTHUKO-
OpPHEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusmMu D®I'OC COO K MaTepuabHO-
TeXHUUEeCKOMY obecrieueHHI0 yueOHOro mpoljecca 0a30BbIM YpOBeHb Kypca
GbH3MKK Ha ypoBHE cpeiHero obiriero o6pa3oBaHus [[OJDKeH U3yUuaThCs B YC/IOBUSX
npeIMeTHOT0 KabuHeTa (M3WKU WIA B YC/IOBUSIX WHTETPUPOBAHHOTO KaOWHeTa
TIpeIMeTOB eCTeCTBeHHO-HAy4YHOTo I[uKjaa. B kabuHeTe (GU3MKU [O/KHO OBITH
HeobxonuMoe JlabopaTopHOoe 000py/0BaHUWe [IJi1 BBIMOHEHUS YKa3aHHBIX B
rporpamMme 110 (pu3HKe yUeHHUYeCKHX MPaKTHUeCKUX paboT M eMOHCTpaI[MOHHOEe
obopyioBaHUe.

HdemoHcTpalioHHOe 060pyZoBaHue (OpPMUDYeTCs B COOTBETCTBUU C
MIPUHLIAIIOM MHWHHMAQ/IbHOM  [IOCTAaTOYHOCTH M 00ecrieudBaeT TIOCTAHOBKY
TEePEeUNC/IeHHBIX B TIporpaMme T10 (GH3MKe KIFUeBBIX JAeMOHCTpALdid s
WCC/IeJOBAaHUST ~ M3yYaeMbIX SIBJIEHHA W TPOLIECCOB, OMIMUPUYECKUX H
dbyHjaMeHTa/IbHbIX 3aKOHOB, UX TEXHUUECKUX TTPUMeHeHUH.

JlabopaTopHoe 00o0py/i0BaHUe [Ji YueHHYeCKUX MpaKTUUecKux paboT
dbopMupyeTcss B BHle TeMaTHUeCKMX KOMITJIEKTOB W 00ecrieunBaeTcss B pacuére
OJHOTO KOMIJIeKTa Ha [JByX oOyuaromuxcs. Tematuueckre KOMILIEKTEI
nabopaTopHOTO 000pYy/I0BaHUS [OJ/DKHBI OBITH TTOCTPOEHBI HAa KOMIIJIEKCHOM
WCII0/Tb30BaHUH aHAJIOTOBBIX U LU(POBBIX MPHUOOPOB, a TaKKe KOMITbIOTEPHBIX
HM3MEePUTEe/IbHBIX CUCTEM B BU/Ie [TU(POBBIX T1ab0paTopHii.

OCHOBHBIMH 11e/IIMU M3y4eHust (U3UKHU B 0011IeM 00pa30BaHUU SBISIFOTCS:

e (QopmHupoBaHMEe HHTEpeca W CTpPeM/ieHUs O0ydYaroIMXcsi K HaydHOMY
W3YUYEeHUI0 TPUPOJbI, Pa3BUTHE WX HMHTE/UIEKTYalbHBIX M TBOPUYECKHX
CII0COOHOCTel;

e pa3BUTHE TPe/CTAB/IEHN 0 HAYUHOM MeTO/ie TI03HaHus ¥ (hOpMUPOBaHMe
WCCJIe[JOBATe/TbCKOTO OTHOILIEHHS K OKPY KarOIUM sIBJIEHUSIM;

e (QopmHupoBaHHE HAYYHOIO MHMPOBO33DEHHMS KakK pe3y/bTaTa H3y4YeHHs
OCHOB CTPOEHHs MaTepuH U (pyHAaMeHTaTbHBIX 3aKOHOB (PU3UKUY;

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

e (opMHpOBaHUe Mpe/ICTaBIeHUNA O POJU (PU3UKU JJjIs1 Pa3BUTHSL [PYTHX
eCTeCTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHH.

HocTkeHne 3TUX 1jefieid obecrieunBaeTCs pellieHHeM C/IeJyIOIMUX 3afiau B

ripoljecce u3yueHust Kypca GU3MKU Ha ypOBHe cpeiHero obiijero o6pa3oBaHus:



e nmpuoOpeTeHMe  CHUCTeMbl  3HaHMKA 00  oOmUX  Qu3NUECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TeopusiX, BKJ/THOYast MeXaHUKY,
MOJIEKY/ISIPHYI0  (DM3UKY, 3/eKTPOJWHAMHUKY, KBAaHTOBYH) (U3UKy U
3JIeMeHTBI aCTPO(U3UKY;

e (¢dopMUpOBaHHWE YMeHWM TpPUMEHSATb TeopeTUUeCcKue 3HaHusl IS
o0BsicHeHUs] (U3MUECKUX SIBJeHWA B TIpUpOZe W /s TIPUHSATHUS
TpaKTUYeCKUX pellleHuH B MOBCeHEBHOM )KU3HMU;

e OCBOEHHME CITIOCOOOB peIlleHHsI pa3/uuHbIX 3a/@u C SBHO 3a/laHHOM
¢du3nueckoi MoAeNblo, 3a/lau, IOpa3yMeBalolMX CaMOCTOsITe/bHOe
co3JjaHue (pu3nUecKor MoZie/iu, ajiekBaTHOW yC/IOBUSIM 3a/lauH;

e TIOHMMaHWe (U3UYECKUX OCHOB WM TMPUHIIUIIOB JE€HCTBUS TeXHUUECKHUX
YCTPOUCTB U TEXHOJIOTMUECKHUX TMPOL[eCCOB, UX BIUSHUS Ha OKPY’KarOIIYH0
cpeny;

e OBJIa/leHHMe MeTO/laM{d CaMOCTOSITeJTbHOTO IJIAHWPOBaHUSI U TPOBeJEeHUs
(U3MUeCKUX SKCIIePUMEHTOB, aHa/i3a W WHTepripeTalid HWH(pOpMaluy,
orpezesieHus JOCTOBEPHOCTH TTOJIyYeHHOTO pe3y/ibTaTa;

e (CO3/laHH€e YCJIOBUH [JI1 Pa3BUTHS YMEHUM TIPOEKTHO-UCCJIe/I0BaTeTbCKOM,
TBOPUYECKOU J1eTeTbHOCTH.

Ha wusyuenune ¢wusuku (6a30BbI ypoBeHb) Ha YpOBHe CpeiHero o0iiero
obpa3zoBanHus otBoauTCs 136 wacos: B 10 Kmacce — 68 yacoB (2 yaca B Heie/ii0), B
11 knacce — 68 yacoB (2 yaca B HeZieJ0).

[MpennaraeMblii B TiporpamMme 10 (u3MKe TiepeueHb J1abDOpPaTOPHBIX U
TIPAaKTUYECKUX paboT sB/seTCS peKOMEeHJOBaHHBIM, YUWUTe/Ib Jie/laeT BbIOOD
TIpOBeJieHUs] J1abopaTOpPHBIX PAabOT U OMBITOB C YUETOM WHUBUAYATbHBIX
0COOEeHHOCTeN 00yJaroIIMXCsl.



COAEPXXAHUE OBYUEHUA
10 K/TACC

Pa3pen 1. ®usuka ¥ MeTOAbI HAYUYHOI'0 [I03HAHUA

®u3vka — Hayka o npupoge. HayuHble mMeTOAbl MO3HAHUS OKPY’Karollero
Mupa. Poib 3KCepuMeHTa W TeOpuUM B TMpoliecce TI03HAaHUSI TIPUPOJBI.
OKCIepuMeHT B (hH3UKe.

MopenupoBaHue (puU3NUeCKUX sIBJeHWM U TipolieccoB. HayuHble rurnotessl.
du3nueckre 3aKOHbI U TeOpPHHU. ['paHuLIbl TIPUMEHUMOCTH (PU3NUEeCKHUX 3aKOHOB.
IIpuHLMIT COOTBETCTBUS.

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

LlemoHcmpayuu

AHasoroBble W 1U(POBbIE HW3MepPHUTE/NIbHBIe TIPHUOOPBI, KOMITbIOTEPHBIE
JTaTYMKHU.

Pa3gen 2. MexaHuka

Tema 1. Kunemamuka

Mexanuueckoe aBwkeHre. OTHOCUTE/TBHOCTh MeXaHWUYeCKOTO [BH)KEeHUS.
Cucrema orcuéra. Tpaekropusi.

[TepemeliieHre, CKOpPOCTb (CpefiHsISi CKOPOCTb, MTHOBEHHasi CKOPOCTb) U
YCKOpDeHWe MaTepuajbHOW TOYKW, UX MPOEKUWW Ha OCU CHUCTeMbl KOOD/JWHAT.
CrioxkeHue riepeMellleHU U CJI0)KeHe CKOPOCTEM.

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

CBo0OojHOe TIafieHre. Y CKopeHre CBOOOIHOTO Ma/IeHusl.

KpuBonuHeiHoe  BwKeHue. [IBW>kKeHHWe  MaTepuaJbHOM TOUKM 1O
OKPY>KHOCTH C TIOCTOSTHHOM T10 MOZYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, TMHEWHAst
ckopocTb. [Tepuog u yactoTa obpaitjeHusi. LleHTpocTpeMUTebHOe yCKOpeHHe.

TexHUuyecKre yCTPOMCTBA M TMPAKTUYECKOe TIPUMEHEeHHWe: COUA0METD,
[IBWJKeHUe CHapsiI0B, LielHble U peMEHHbIe repeauu.

LlemoHcmpayuu

Mopenb cucteMbl OTCUéTa, WITOCTPALIUS KMHEMAaTUYeCKUX XapaKTepUCTUK
JBIDKEHUSI.

[Tpeobpa3oBaHue ABW)KEHHI C UCITOb30BaHUEM TTPOCThIX MEXaHH3MOB.

[TameHue Ten B BO3yXe U B pa3pe>KeHHOM TIPOCTPAHCTBE.

HabnrofjeHue [ABWKeHHsl Tesa, OpOILEHHOTO TIOJ, YI7IOM K TOPU30HTY U
TOPU30HTAJILHO.



V3mepeHue yCcKopeHHsi CBOOOAHOTO TafieHusl.

HamnpassieHne CKOpOCTU NIPU ABUKEHUH 10 OKPY>KHOCTH.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

V3yueHrne HepaBHOMEPHOTO [BW)KEHHUS C LeJIbI0 OIpefiesieHdss MIHOBEHHOU
CKOPOCTH.

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

N3yueHne 1BMKeHUs LIapUKa B BA3KOU >KUIKOCTH.

V3yyeHue ABM>KeHUs Tesa, OpOILIeHHOTO TOPHU30HTAIbHO.

Tema 2. Junamuka

[lpuHuun  otHocurensHOCTH  ['amunes. [lepebii  3akoH — HbroToHa.
NHuepryanbHbIe CUCTeMBbI OTCUETa.

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

3aKOH BCeMUpHOro TaroreHus. Cuna TsbkecTtd. IlepBasg KocMuueckasi
CKOpOCTb.

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

Tpenue. Bupl TpeHus (MOKOs1, CKOTbXeHus1, KaueHus1). Cuia TpeHusi. Cyxoe
TpeHue. Cuia TpeHUs! CKOJIb)KEeHUs U cuia TpeHus Nokos. KosdduiyeHT TpeHus.
Cwusia CconpoTHUB/IeHUS TIPU ABWKEHUU TeJla B XKUJKOCTU W/ rase.

[TocTymnaTe/ibHOe U BpalllaTesbHOe ABMKeHHe abCOMIOTHO TBEPOTO TeJia.

MoMeHT Cu/ibl OTHOCWMTE/NIBHO OCH BpalleHus. Ilnedyo cunel. YcnoBus
paBHOBeCHs TBEPAOIO TeJa.

TexHuyeckue yCTPOUCTBA U TIPAKTUUECKOEe TpPHUMeHeHWe: MOALLIWUITHUKH,
[IBUKeHUe UCKYCCTBEHHBIX CITyTHUKOB.

LlemoHcmpayuu

SABneHve WHepLIUMU.

CpaBHeHVe MacC B3aUMOJEUCTBYIOLLIUX TeJl.

Bropou 3akoH HeroToHa.

W3mepeHue cuil.

CrioxeHuve CUJL.

3aBUCUMOCTb CUJIbI YIIPYTOCTU OT ZiehOpMaLivu.

HegecomocTts. Bec Tena ripu yCKOpeHHOM IO bEMe U MaJeHUH.

CpaBHeHye CUJT TPEHUS TT0KOs, KAUeHUs U CKOJIbXKEeHUSI.

YcnoBus paBHOBecusl TBEPOro Tesia. Buibl paBHOBeCHSI.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombi

V3yyeHue aBr>KeHUst OpycKa 1o HaKJIOHHOM TJIOCKOCTH.



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

WccnepmoBaHve ycCnoBWM paBHOBECHS TBEPAOrO Tea, WMEHOLIEro 0OCh
BpalL|eHus].

Tema 3. 3aKOHbI COXpAHEHUS1 8 MEXAHUKe

NmMnynbCc MaTepuanbHOW TOUKM (Tena), CUCTeMbl MaTepUa/IbHbIX TOYEK.
Wmnynec cusibl ¥ UM3MeHeHMe UMILyJbCa Tejla. 3aKOH COXpaHeHUs WMITy/bCa.
PeakTrBHOe [IBIKeHUe.

Pabora cusibl. MOIIHOCTH CUJTBI.

KuHeTnueckasi sHeprvsi MaTepuanbHOW TOUKWA. Teopema 00 u3MeHeHUH
KUHETUUYEeCKOW SHEepruu.

[ToTeHuManbHas SHeprus. [ToTeHuManbHas SHeprus yIIpyro
nedOpMHUPOBAaHHOM  TIPY>KUHBI.  [loTeHI[MasbHasg  JHEPrusi Tela  BOIM3U
TOBEPXHOCTU 3eMJIU.

[loTeHUManbHble M HEMOTEHLWa/bHble  CUJIBL Cesa3b  paboThl
HEeINOTeHJMaTbHBIX CUJI C W3MEHEeHVWeM MeXaHWYeCKOW 3HepPruud CUCTeMBbI TeJl.
3aKOH COXpaHEeHUs] MeXaHUYeCKOW SHEePruHu.

Yripyrue v Heynpyrve CTOJIKHOBEHUS.

TexHUUeCcKre yCTPOMCTBA M MpaKTUUeCKoe MpUMeHeHHWe: BOJOMET, KOMép,
TIPYKVHHBIN [TUCTOJIET, IBU)KEHNE paKeT.

LlemoHcmpayuu

3aK0H COXpaHeHUsl UMITyJ/IbCa.

PeakTHBHOe [IBU)KeHUe.

[Tepexop roTeHI[MaILHON YHEPTHUY B KUHETUUYECKYI0 U 00paTHO.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombi

V3yyeHure abCOMIOTHO HEYNPYroro yZapa C MOMOILBI0 JBYX OJWHAKOBBIX
HUTSIHBIX MasiTHUKOB.

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

Paspen 3. MonekyisipHas (pu3nKa 4 TepMOMHaAMHKA

Tema 1. OcHO8bI MO/1EKY/ISIPHO-KUHeMu4ecKoll meopuu

OCHOBHBIE TI0JIOXKEHUSI MOJIEKYJ/IIPHO-KMHETUUYeCKOM TeOpHUH M UX OIbITHOE
obocHoBaHve. BpoyHoBckoe aBwkeHue. [Iuddy3us. Xapakrep ABWKEHUS WU
B3aMMO/IEMCTBUS YacCTUL| BelecTBa. MoJend CTpPOeHHs Tas30B, >KULKOCTeH H
TBEP/IBIX TeT U 00bsSICHEHHe CBOMCTB BellleCTBa Ha OCHOBe 3TUX MoZesieii. Macca u
pa3Mepbl Mmosiekysi. KomnyectBo BejectBa. [loctosgHHass ABoragpo.

TeriyioBoe paBHOBecue. Temriepatypa U eé usMmepeHnue. llIkana TemrmepaTyp
Lenbcus.



Mogenb wupgeanbHoro rasa. (OcHOBHOe ypaBHeHHE  MOJIEKYJISIPHO-
KUHeTUYeCKOW Teopuu HAeasbHOro rasa. AOCOMIOTHas TemriepaTypa Kak Mepa
CpefHell KWHeTHMYeCKOW SHepruu TervioBOro JABW)KeHHs uacTul] rasza. lllkama
temriepaTyp KenbBuHa. I'a30Bble 3akoHbI. YpaBHeHHe MeHzeneeBa—KaneipoHa.
3akoH [lanbToHa. M3omporiecchl B uieaJbHOM Ta3e C MOCTOSHHBIM KOJIAYECTBOM
BemjecTBa. ['paduueckoe mpejicTaB/ieHWe W30MPOLIECCOB: U30Te€PMa, M30X0pa,
n3o0apa.

TexHruyeckue yCTPOWCTBAa U TMpaKTAYeCKoe TpHUMeHeHHe: TepMOMETP,
b6apomeTtp.

LlemoHcmpayuu

OnbIThl, AOKasbIBalollMe [UCKPEeTHOE CTpPOeHHe BellecTBa, (ororpaduu
MOJIEKY/I OpraHU4eCKUX COeJUHEeHU.

OnbIThI TI0 AU PY3UUN XKUAKOCTEN U ra3oB.

Moienb 6POYHOBCKOTO JBHKEHMUS.

Mogens ornbita LlTepHa.

OnbITHI, Jl0Ka3bIBatoII[e CylLL|eCTBOBaHUe ME>XXMOJIEKY/ISIPHOTO
B3aUMO/IEHCTBUSI.

Moienb, WTFOCTPUPYIOLIasi IPUPOAY AaB/IeHUs ra3a Ha CTeHKU COCY/a.

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

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombi

OmnpegeneHre Macchl BO3AlyxXa B KJIaCCHOM KOMHAaTe Ha OCHOBe W3MepeHW
00BbEMa KOMHATHI, ZIaB/IeHUsl U TeMriepaTyphl BO3/[yXa B Hell.

ViccnenoBaHue 3aBUCMMOCTH MeX/1y TlapaMeTpPaMU COCTOSIHUSI Pa3peXKeHHOT 0
rasa.

Tema 2. OcHoébl MepMOOUHAMUKU

TepMoavHaMuueckasi cucreMa. BHYTpeHHsIsI SHeprusi TepMoJuHaMUuecKoin
CUCTeMbI U CrIoco0bl eé u3meHeHusi. KosinuecTBo TeryioTel U pabota. BHyTpeHHsIs
SHepTUss ~ OJHOAaTOMHOTO  WJea/ibHOTO  Trasa. Bwujbl  Terionepejauu:
TeTUIONPOBOIHOCTh, KOHBEKIUS, U3/lyueHre. Ye/lbHasi TelJIOEMKOCTh Bell[eCTBa.
KonuuecTBo TemnoThI MpU Terjionepeaayve.

[Mousitve 06 aguabaTHOM mpouecce. [lepBbIii 3aKOH TepPMOAWHAMUKH.
[TpyMeHeHre TIEpBOTO 3aKOHa TepMOJWHAMHUKWA K H3ompolieccaMm. ['paduyeckas
WHTeprpeTalys paboThI rasa.

BTopoii 3akoH TepMoiiHaMuKWA. HeoOpaTUMOCTh MpoLiecCcoB B IPUPO/IE.

TersioBble  MamwmHbl.  [IpUHIUMMBI  [JeHCTBUS  TEIUIOBBIX  MaIlWH.
[TpeoOpa3oBaHrsl 3HEPrHMM B TeIJIOBbIX MaliMHaX. Ko3dduimeHT Tmose3HOro
nevictBus TeryioBod MarmHbl. Llukn KapHo u ero ko3dduiieHT T0Jie3HOTOo
JercTBUsI. DKOJ/IOTHYecKre Mpob/ieMbl TerI09HEepreTUKH.



TexHUyeckre YCTPOMCTBA U TMPAKTUYECKOe T[pHMEHeHue: [BUraresib
BHYTPEHHET0 CropaHusi, ObITOBON XOMOAW/IBHUK, KOHAULIMOHED.

LlemoHcmpayuu

Vi3mMeHeHrie BHYTpeHHEH 3HEPrWM Tejla TIPU COBEPIIEHWH pPabOThI: BBLIET
npoOKy 13 OyTBIIKK TI07 [eHCTBHEM CXKAaTOro BO3/yXa, HarpeBaHue 3¢upa B
NaTyHHOU TpyOKe TyTéM TpeHus (BUZe0eMOHCTPALIUS).

V3meHeHMe BHyTpPeHHEW 3Hepruu (TeMriepaTyphbl) Tejla Mpy Teriornepejaye.

OnpIT 110 aguWabaTHOMY pacIIMPeHHI0 BO3Ayxa (OMBIT C BO3YIIHBIM
OTHUBOM).

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

YueHuueckull 53KcnepumeHm, a1abopamopHble pabombil

N3mepeHnue yaienbHOM TEMI0OEMKOCTH.

Tema 3. Azpecamubie cocmosiHusi eeujecmea. Pazoebie nepexoobl

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

TBépgoe Teno. Kpucraninueckue U amop(@Hbie Tesia. AHU30TPOIMS CBOMCTB
Kpucta/uioB. Kuakue kKpucta/ibl. CoBpeMeHHble Marepuasbl. llnaBneHue u
KpUCTasuTM3alus. Y geabHas TeruioTa ruiasaeHus. Cybmmariusi.

YpaBHeHue TeryioBoro OamaHca.

TexHuuyecKue yCTPOMCTBA M TMPAKTUYECKOe IIPUMEHeHHWe: TUTDOMETD U
TICUXPOMETP, KaJIOpUMETP, TeXHOJIOTUM T0JIyYeHHs] COBPEMEHHbIX MaTepHasioB, B
TOM YMCJ/Ie HaHOMaTepuaaoB, U HAHOTEXHOJIOTUM.

LlemoHcmpayuu

CBOUCTBA HACBIL[EHHBIX M1APOB.

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

CriocobbI M3MepeHuUst BIaKHOCTH.

HabsroieHre HarpeBaHUs U TI/IaB/IeHMsT KPHUCTa/I/TMUECKOTO BellecTBa.

[emMoHCTpaLUs KPUCTAJJIOB.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

V3mepeHrie OTHOCUTE/ILHOM BIaXKHOCTH BO3/yXa.

Pa3pen 4. dinekTpoaguHaMHKa
Tema 1. dnekmpocmamuka
OnekTpusauys Tes. ODJIGKTPUYeCKUW 3apsf. /[Ba BuZa 3/IeKTPUUECKUX
3apsAf0B. IIpOBOAHUKH, AUIJIEKTPUKU M TOJMYNPOBOAHUKUA. 3aKOH COXpaHeHUs
3JIEKTPAUYECKOr0 3aps/a.
BsaumopeiictBue 3apsafoB. 3akoH KysioHa. ToueuHbld 3/1eKTpUYeCKAN 3apsif,.
OnekTpuyeckoe moJjie. Hamnpspok€HHOCTB — 3/1eKTpyuyeckoro rmnossd.  IIpuHiomn



CyNeprno3vLIiA 37eKTPUYECKUX Tosier. JIMHUKM HarnpssKEHHOCTU 371eKTPUYeCKOro
TIOJIS1.

Pabora cunm  3nekTpocTtatdueckoro  mnonas.  IloteHiman.  Pa3HocThb
roTeHManoB. [IpOBOAHUMKM W [US/IEKTPUKKA B 3JI€EKTPOCTaTUYECKOM  TIOJIe.
OvisnekTprueckasi TPOHUL[AeMOCTb.

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

TexHUUyecKue YCTPOMCTBA M MPAKTAUECKOe MpUMeHEeHHe: 3JIeKTPOCKOT,
9/IEKTPOMETpP, 3/JeKTpOCTaThUecKasi 3alluTa, 3a3eM/eHHe 37eKTPOnpuOOopoB,
KOH/IEHCATOP, KOMMPOBAJIbHBIN arrapar, CTPYUHbBIM TIPUHTEP.

LlemoHcmpayuu

Y CTpOUCTBO M MIPUHLIMIT [IeUCTBUS 3/IEKTPOMeETpa.

B3anmMogelicTBre Ha3/1eKTPU30BaHHBIX TeJl.

DJIeKTpUUEeCKOe 10Jie 3apSKEHHBIX TeJl.

ITpoBOIHUKH B 3/1IEKTPOCTAaTUUECKOM I10JI€.

DJIeKTpoCTaThueCcKasi 3alluTa.

[V3neKTpUKYU B 3/1EKTPOCTaTAYECKOM MOJIe.

3aBUCMMOCTb  3JIEKTPOEMKOCTM TJIOCKOTO KOHJeHcaTopa OT IUIOLajuv
TJIaCTHH, PACCTOSTHUSI MEXXAY HUMU U [IN3JIEKTPUUYECKOW TTPOHUIIaeMOCTH.

OHeprus 3apsyKeHHOr0 KOHleHcaTopa.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombi

N3mepeHue 3/1eKTPOEMKOCTH KOH/€HCaTopa.

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

ONeKTpUUeCKUA TOK. YC/IOBUS CYLIeCTBOBAHUSI 3J€KTPUUECKOr0 TOKa.
Nctounvku Toka. Cuna Toka. [1oCcTosIsHHBIN TOK.

Haripskenue. 3akoH Oma /151 yyacCTKa Lieliu.

DJIeKTpUUYECKOe COMNPOTUBJIEHUE. Y[leJIbHOe COMNPOTUBJ/IEHUE BeleCTBa.
[TocnemoBaTennbHOe, Mapasie/ibHOE, CMelllaHHOe COeJUHEeHre MPOBOJAHUKOB.

Pabora »smekTpuueckoro Toka. 3akoH Jbkoysns—/leHija. MoOIIHOCTb
3JIEKTPUYECKOr0 TOKaA.

OJIEKTPOABWIKYLLIAs CWJIa U BHYTPEHHee COIMPOTHUB/IEHWE MCTOYHMKA TOKa.
3akoH OMa /151 TIOTHOU (3aMKHYTOW) 3/1eKTpUUecKou 1ienu. KopoTkoe 3amMbIKaHue.

ONeKTPOHHas  MNPOBOAWMOCTb  TBEPABIX  METa/VIOB.  3aBUCUMOCTb
CONPOTHBJIEHUSI METAJ/IJIOB OT TemIiepaTypbl. CBePXIPOBOJUMOCTb.

DeKTpuuecKui TOK B BakyyMe. CBOMCTBA 3/IeKTPOHHBIX ITyYKOB.

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

ONeKTpUUeCKMd TOK B  pacTBOpax W  pacivlaBax  3JIeKTPOJIMTOB.
DJIEKTPO/IUTUYECKast IUCCOLMALUsA. DJIeKTPO/IU3.



OneKTpuueckud TOK B raszax. CamOCTOSTeNbHBIM UM HeCaMOCTOSITebHBIN
pa3psaa. Mosnus. [11a3ma.

TexHUueckue yCTPOWCTBAa U TIPAaKTHUeCKOe TIpUMeHeHHe: aMIlepMeTp,
BOJIbLTMETP, peoCTaT, WCTOUHHMKM TOKA, 3JIeKTpOHArpeBareslbHble TPUOODHI,
3/IEKTPOOCBETUTE/IbHBIE TIPUOOPEI, TEPMOMETP COTIPOTHB/IEHUS], BaKyYyMHBIN U0/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYIIPOBOJHUKOBBINA JUO/, Ta/IbBaHUKA.

LlemoHcmpayuu

W3mepeHue CUJTbI TOKA U HaTIPSDKEHUSI.

3aBUCUMOCTb COTIPOTHUBJIEHUSI LIUIUHAPUYECKHUX TPOBOJAHUKOB OT JIJIUHBI,
TJI0La/Iv TIOTIePeYHOr0 CeueHrst U MaTepuasa.

CMellIaHHOE COeJJMHeHHe TIPOBOJHUKOB.

[Ipsimoe wW3MepeHHe >JIEKTPOABWXKYILeH CWibl. KOpPOTKOe 3aMblKaHHe
rajibBaHM4eCKOro 3/ieMeHTa 1 OlleHKa BHYyTPeHHero COTpOTUB/IEHUS.

3aBUCUMOCTb COTMIPOTHBJIEHUSI METAJIJIOB OT TEMIIEPATYPBhI.

[TIpoBOAMMOCTB 3JIEKTPOIUTOB.

VickpoBoM paspsj ¥ IPOBOJYMMOCTE BO3JyXa.

OAHOCTOPOHHSIS MPOBOAUMOCTD AUO/A.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

N3yueHue cMe1aHHOTO COeJUHEHHSI PE3UCTOPOB.

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

Habmrozenue s/1eKTpom3a.

MexnipeagMeTHbIe CBA3H

W3yuenue kypca ¢usvku 6a3oBoro ypoBHsi B 10 Kacce OCyIeCcTBSeTCs C
YUETOM COZiepKaTellbHbIX MeXXIIPeJIMeTHbIX CBsI3eli C KypcaMu MaTeMaTHKH,
buonorun, XMUMUH, Teorpadyv ¥ TEXHOJIOTHH.

MedcnpeomemHble noHssmusi, CBsI3aHHbIe C U3y4yeHHMEM MeTOJ0B Hay4HOIO
TO3HAHUs: SiBJieHWe, Hay4Hbld (akT, rumoresa, (u3uyeckass BeJMUMHA, 3aKOH,
Teopwusi, Hab/MoieHre, SKCTIePUMEeHT, MO/Zie/IMPOBaHUe, MO/lefTb, U3MepeHHe.

Mamemamuka: pelieHuWe CUCTeMbl YpaBHeHUW, JIMHeWHas (QyHKLuS,
napabona, runep6osia, UX rpapUKA U CBOMCTBA, TPUTOHOMETpUUECKHe (YHKIIUU:
CUHYC, KOCUHYC, TaHT'€HC, KOTaHT'€HC, OCHOBHOE TPUI'OHOMEeTPUYECKOe TOXKZEeCTBO,
BEKTOPBI U UX MPOEKILIMU Ha OCH KOOP/IMHAT, CJIOXKEeHHe BEKTOPOB.

Buonoeus: MexaHuueckoe [BWKeHUe B >XUBOW Mpupoze, auddysus, ocMoc,
TeTJI000MeH >KUBBIX OPraHU3MOB (BU/IbI TeTlionepe/iauu, TeIyIOBOe paBHOBeCHe),
3/IeKTpUUeCKUe SIBJIEHUs B XKUBOU MPHUPO/Ie.

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



ra3oB, 3/IeKTpUUYeCKWe CBOWMCTBA MeTAa/I/IOB, 3/I€KTPOJMTHYECKas AUCCOLMaLus,
rajibBaHUKa.

Teoepacpusi: BNaKHOCTb BO3/lyXa, BETPbI, 0apoMeTp, TepMOMETP.

TexHonozus: Tipeobpa3oBaHue [BWXKEHWN C KCIO/Ib30BaHHMEM MeXaHU3MOB,
yUéT TpeHUs] B TeXHUKe, TIOJLIWITHUKY, WCIO/b30BaHWE 3aKOHAa COXPaHeHUs
MMITly/ibCa B TeXHUKe (pakeTa, BOJAOMET U JpYyrue), ABUraTellb BHYTPEHHEro
cropaHwusi, mapoBasi TypbuHa, OBITOBON XO0IUTLHUK, KOHIULIMOHED, TeXHO/IOTUU
TOJTyUeHUs] COBPEMEHHBIX MaTepuajioB, B TOM UHWC/ie HaHOMAarepuasaoB, U
HAHOTeXHOJIOTUH, 3/IeKTPOCTAaTHUeCKas 3all[uTa, 3a3eM/ieHHe 3JIeKTPOorpubopoB,
KCepOKC, CTPYMHBIN TIPUHTEP, 3/IeKTpPOHarpeBare/ibHbIe nipubOopkI,
3/IeKTPOOCBETUTE/IbHBIEe TTPUOODHI, rabBaHUKa.

11 KITACC

Pa3pen 4. JnekTpoguHaMuKa

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

[TocTosiHHble ~ MarHWUTHL.  B3aumozelcTBHe  TOCTOSIHHBIX ~ MarHWTOB.
MarnutHoe Tione. BekTop MarHuTHOM WHAYKUWMU. [IpyHIMO Cyneprno3uiuu
MarHWTHBIX MOJied. JINHMM MarHUTHOM WHAYKLWW. KapTWHa NMHWKA MarHUTHOMU
VIHYKLAU 110/ TTIOCTOSIHHBIX MarHUTOB.

MarHutHOe TIO/le TPOBOJHMKA C TOKOM. KapTuHa /MHUN WHAYKLIWAU
MAarHUTHOI'O TIOJ/ISl [JIMHHOTO TIPSIMOI0 TPOBOJHMKA U 3aMKHYTOTO KOJIbLIEBOTO
TIPOBO/IHUMKA, KaTyIIKKA C TOKOM. OnbIT OpcTefa. B3anMmoencTBre nMpoBOAHUKOB C
TOKOM.

Cuna AmMnepa, eé MOJy/Ib U HaripaBJieHUe.

Cuna JlopeHija, eé MOAyJb U HaripaB/ieHUe. [IBrKeHre 3apsoKeHHOM YaCTHULIbI
B OZIHOPO/THOM MarHUTHOM I10o/1e. PaboTa cuibl JIopeHria.

fBeHve 5/IEKTPOMAarHUTHOM MHAYKUMHU. IIOTOK BeKTOpa MarHUTHOU
VHJYKLIUKU. OJIGKTPOJBWKYIass CWia WHAYKUWU. 3aKOH 3/1eKTPOMarHUTHOM
vHAyKOuu dapazes.

BuxpeBoe 3ssiekTpuueckoe T1iosie. OEKTPOABMXKYyLasg CWJia MHAYKLUA B
IIPOBOJHUKeE, IBUKYIL|eMCs [TOCTyIaTe/IbHO B OZHOPOAHOM MarHUTHOM I10JIe.

ITpaBusio Jlenua.

NHAYyKTUBHOCTb.  fIB/eHWe CaMOUHAYKLUMU. OJIeKTPOABWKYLLas ChJa
CaMOUHAYKLIUMU.

OHeprust MarHUTHOTO I10JI1 KaTYLLKU C TOKOM.

DJIEKTPOMAarHuTHOE TI0JIe.

TexHUUyeCcKre YCTPOMCTBA W MPAKTAYECKOe TMpPHUMEHEeHHe: T[OCTOSIHHbIE
MAarHuThl, 3/1IeKTPOMAarHWThl, 3JIeKTPOJBUraTe/lb, YCKOPUTE/IA 3JIeMeHTapHBIX
YaCTUL], UHAYKLIMOHHAS [1eYb.



LlemoHcmpayuu

OneIT OpcTea.

OTKJ/IOHEeHHe 3/IEKTPOHHOIO yYKa MarHUTHBIM I10JIEM.

JIMHUM VHIYKLAU MarHUTHOTO TIOJISI.

B3anmMogelicTBre AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBre cunbl JIopeHLja Ha MOHBI 3JIEKTPOJIUTA.

SBneHue 5/1eKTPOMarHUTHOW MHAYKLWH.

IIpaBusno Jlenua.

3aBUCHMMOCTb 3/IEKTPOJBWKYLLEN CUIbl MHAYKLMU OT CKOPOCTA W3MEHEHUs
MarHMTHOIO MOTOKa.

SIB/1eHre CaMOUHAYKLMY.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombi

V3yyeHrie MarHUTHOIO T10J/151 KaTYLIKU C TOKOM.

VccnepoBanue 1elCTBUS MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

VccnenoBanue siBreHUs 3/1eKTPOMarHUTHOW MH/YKLIWU.

Pa3nen 5. Kosie0auus ¥ BOJIHbI

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

KonebarensHass  cucremMa. CBoOojgHbIe  MexXaHWUeCKHe  KoJjieOaHMS.
'apmoHuueckre KosiebaHus. Ilepuos, yacTtoTa, amruiMTyAa U (as3a KonebaHUM.
[Tpy>XuHHBI MasTHUK. MaTeMaTHUeCKUid MasTHUK. YpaBHEHHE TapMOHUUYECKUX
Konebanwuii. [IpeBpaiijeHre 3HePTUX TIPU TAPMOHUUECKUX KOJIe0aHUSIX.

KonebaTenbHbiii KOHTYp. CBOOOJHBIE 23/IeKTPOMAarHUTHBIE KoJjiebaHUsS B
uiealbHOM KojiebaTeslbHOM KOHType. AHANOTusi MeXJy MeXaHUueCKUMU |
9/IEKTPOMAarHUTHBIMU  KojiebanusMu. Popmyna TomcoHa. 3akKOH COXpaHEHUs
SHEepPTUU B H/iea/IbHOM KoJiebaTeTbHOM KOHTYPe.

[TpencraBieHue 0 3aTyxarolux KomebaHUsX. BbIHYKIeHHbIe MeXaHUUYeCcKue
KonebaHusi. Pe3oHaHC. BbIHYKIeHHbIe 3/1IeKTPOMarHUTHbIe KojiebaHusl.

[TepemenHbi TOK. CHHYCOWZQ/IBLHBIM T€peMeHHbIH TOK. MOIIHOCTD
TepeMeHHOTO TOKa. AMIUIUTYAHOe W [IeHCTByIOIlee 3HaueHHe CUJIbl TOKAa H
HaTPsDKeHUSI.

Tpanchopmarop. TIponsBofcCTBO, Mepefiaua U MoTpebsieHye 3/1eKTPUUeCcKoi
9Hepruy. JKOJIOTHUeCKHe PUCKW TPH TIPOM3BOZCTBE 37eKTpo3Heprun. KymbTypa
WCTI0/Th30BaHUsI 3JIEKTPOIHEPTHH B TIOBCEJTHEBHOM »KH3HMU.

TexHUUyecKHWe YCTPOWCTBA W TPAKTUUECKOe TpUMeHeHHe: 3/eKTPUUeCKui
3BOHOK, F'eHepaTop MepeMeHHOr0 TOKa, TMHUU 37IeKTporepe/au.

LlemoHcmpayuu

ViccnemoBanue TapamMeTpoB KosieOaTe/bHOM CHUCTeMBI (TIPY>KUHHBIN WA
MaTeMaTUYeCKUN MasiTHUK).



Habtro/ieHue 3aTyxaroIux KoieOaHi.

WccnemoBaHre CBOMCTB BBIHYKAEHHBIX KOIe0aHHUM.

Habntonenue pe3oHaHca.

CB00OO/HbBIE 3/IEKTPOMAarHUTHBIE KOie0aHusI.

OcuuiiorpaMMel (3aBUCMMOCTU CHJIbI TOKA U HalpsDKeHUs1 OT BPEMeHM) /1S
3/IeKTPOMAarHUTHBIX KOJleOaHUM.

Pe3oHaHC TpuM TOC/IeJOBaTelbHOM COEJUHEHWUM DPEe3UCTOpa, KaTyLIKd
VH/[yKTUBHOCTH Y KOH/JIeHCaTopa.

Mopenb TMHUM 371€eKTpONepesaun.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

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

WccnenoBanne mnepeMeHHOrO TOKAa B LeNA W3  MOC/Ie0BATe/bHO
COeIMHEHHBIX KOHZEHCAaTOPa, KaTyIIK/A U pe3ucTopa.

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

MexaHnueckue BOJHBI, ycioBusi pacnpoctpaHeHus. [lepuog. CKopocTb
pacrpoCcTpaHeHusi W [JIMHA BOJHBL. [lomepeuyHble W TPOAOJIbHBIE BOJIHBL.
WNurtepdepeniys 1 qudpakiiyds MeXxaHu4eCcKUX BOJIH.

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

DeKTPOMAarHuTHbIE BOJIHBL. Y CJIOBUSI U3/TyUEeHUs] 3/IEKTPOMArHATHBIX BOJIH.
B3avmHasi opuenTaius BektopoB E; B, V B syiekTpomarHuTHOU BosiHe. CBOMCTBA
3JIeKTPOMAarHUTHBIX BOJIH: OTpakeHue, TMpesioM/ieHue, Nosspusalnus, Jddpakiys,
vHTepdepeHIus. CKOPOCTb 3/IeKTPOMarHUTHBIX BOJIH.

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

[IpyHLMIBI pagyOCBA3U U Te/leBUAeHus. Pagyonokanus.

ONeKTPOMAarHUTHOE 3arpsi3HeHre OKPY Karollleld Cpe/ibl.

TexHuuyeckue yCTPOWCTBA U TIPAKTUUECKOe TpPHUMEHeHue: MY3bIKa/bHbIe
VHCTPYMEHTHI, YJIbTPa3BYKOBasi AWArHOCTMKA B TeXHWKe W MeJULIMHe, pajap,
paZiIMOTNIPUEMHIIK, TeJIeBU30p, aHTeHHa, TefedoH, CBU-neus.

LlemoHcmpayuu

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

Koneb6mtorieecst Tesio Kak NCTOUHUK 3BYKa.

HabsroieHre oTpaykeHus ¥ MpeioM/IeHUsI MeXxaHUUeCKUX BOJTH.

Habntonenue nntepdeperiiyy v Audpakiiii MeXaHUUeCKHUX BOJIH.

3BYKOBOMW Pe30HAHC.

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



WccnengoBaHne  CBOMCTB —~ 3/1EKTPOMAarHWATHBIX — BOJIH: OTpa’kKeHue,
TripesioM/ieHue, nosipusanus, Audpakuys, UHTepdepeHLusl.

Tema 3. Onmuka

l'eomeTpuueckass ontuka. [IpsgmosiviHeNHOe pacrpocTpaHeHue CBeTa B
oZHOpoAHOU cpefie. JIyu cBeTa. TOUeUYHbIM UCTOUHUK CBETa.

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

[TpenomeHuve cBeta. 3aKOHbI TIpesioMIeHuUs cBeTa. AOCOJIIOTHBIN TTOKa3aTeb
nipeomsienusi. IlosiHOe BHyTpeHHee oTpaxkeHue. [lpefieNbHBIM Yroa TOTHOTO
BHYTPEHHEr0 OTPa’KeHUs.

Hucnepcus ceeta. CrioxkHbINM cocTaB benoro cBeta. LIBer.

Cobuparolifue ¥ pacceuBarolje JiMH3bl. ToHKas JimH3a. DOKycHOe
pacCcTOsTHUe W OITHYecKas CWia TOHKOW JiMH3bl. [locTpoeHue n300pakeHW B
coOMparIlyX ¥ paccemBaroluX JuH3aX. PopMysia TOHKOW JIMH3bI. YBeuueHue,
JlaBaeMoe JIMH30M.

[Tpegensl MpUMEHUMOCTH FeOMEeTPUYECKOW OIMTHKH.

BonHoBasi ontuka. WHTepdepeHiusi cBeta. KorepeHTHble HWCTOUHUKM.
YcnoBusi HabmofeHWss MaKCHMyMOB W MHUHUMYMOB B UWHTep(epeHIMOHHOM
KapTUHEe OT [IBYX CMH(a3HbIX KOTePeHTHbIX NCTOYHUKOB.

Oubpakius cBeta. [Judpaki[ioHHas pemiéTka. YCIOBUe HaOMOAeHus
[JIABHBIX ~MakKCUMYMOB TIpM MaZleHUd MOHOXPOMAaTHMYeCcKOro CBeTa Ha
M(PPaKIMOHHYIO PEelIETKY.

ITonspusanus ceera.

TexHUuyecKue yCTPOWCTBA U TIPAaKTUUECKOe TPUMEHeHue: OUKW, JIyIa,
doToarmapaT, MNPOEKIMOHHbIN arrmnapaT, MHWKPOCKOM, TeJeCKOI, BOJIOKOHHas
OMTHKa, AU(PPAKIMOHHAs PellETKA, TTOISIPOU,.

LlemoHcmpayuu

[IpsiMonviHeliHOe pacrpoCTpaHeHWe, OTpakKeHWe W IIpesioMJIeHue CBeTa.
OnTuueckuie IpUOOPHI.

[ToniHOE BHYTpeHHee oTpakeHue. Mojiesib CBETOBO/A.

VccnenoBanue CBOMCTB n300pa)keHWH B JIMH3aX.

Mopenu MUKpPOCKOIIa, TejlecKorna.

HabsrojeHre nHTEepdepeHIuy CBeTa.

Habmonenne audpakium ceeTa.

Habmtozenue aucrniepcru cBerta.

[TonyyeHue criekTpa ¢ TIOMOLLBIO TIPHU3MBL.

[TonyuyeHue crieKTpa C MOMOILbIO AUGPAKLIMOHHOM PeIIETKU.

HabsroieHue nmonsipyu3aliiy CBeTa.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl



W3mepeHue 1oKaszaTesisi pe/ioM/IeHUsl CTeKIIa.
VccnepoBaHre CBOMCTB M300pakeHUH B TMH3aX.
Habmtozenue aucrnepcyy cBerta.

Pa3zgen 6. OcHOBBI crieliia/IbHOM TEOPUU OTHOCUTE/TbHOCTH

['paHMibl  TIPUMEHUMOCTM  K/JIaCCMYeCKOM  MexaHuKu.  [locTynatsl
CreLaJibHOW TeOpUM OTHOCUTETbHOCTH: WHBApPUAHTHOCTb MOAY/s CKOPOCTH
CBeTa B BaKyyMe, MPUHLIUMN OTHOCHUTE/IbHOCTH DWHILTENHA.

OTHOCUTETLHOCTh OJJHOBPEMEHHOCTH. 3ame/j/iIeHre BPEMeHU U COKpallleHue
JUTAHBI.

OHeprusi U UMMYJIbC PeIsSITUBUCTCKOW YaCTHULIBL.

CBsI3b MaCChl C SHepruer U UMITYJIbCOM PeJISTUBUCTCKOM YaCTHULIbl. DHEPTrUsi
TOKOSI.

Pa3paen 7. KBantoBas ¢u3uka

Tema 1. DnemeHmMbI KEAHMOBOLI ONMUKU

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

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

HNaBnenue cBeta. OmbiThl I1. H. JleGezmeBa.

XuMHueckKoe JeliCTBHe CBeTa.

TexHUuecKue YCTPOMCTBA W MpaKTUUeCKOe TMpHUMeHeHUe: (HOTO3/IEMEHT,
doTomaTurK, coHeuHast OaTapesi, CBeTOAMO,

LlemoHcmpayuu

®oT103¢(deKT Ha yCTaHOBKEe C LIMHKOBOW IJTaCTUHOM.

WccnenoBanue 3akoHOB BHelllHero ¢hoTo3¢deKTa.

Ceetoauop,.

ConHeuHas 6aTapes.

Tema 2. CmpoeHue amoma

Mopens atoma TomcoHa. OmnbiThl Pe3epdopsa Mo paccesiHUIO O -UaCTHII.
[lnanetapHas wmogenb aTtoma. [loctynatel bopa. W3nydyeHue W mMOr/olleHUe
¢boTOHOB MpU Mepexojie aTOMa C OJIHOTO YPOBHSI SHEPIUM Ha Jpyrol. Bupsl
crieKTpoB. CrieKTp ypOBHel 3Hepruu aroma BoA0opo/ia.

BosiHoBBIE cBoOVicTBa yactul]. BosHbl fe bporinig. Kopnycky/isspHO-BOJTHOBOM
Ayasiv3Mm.

CHNOHTaHHOE U BBIHYK/IEHHOE U3/TyUeHue.

TexHUueckue yCTpPOWCTBAa W TIPAKTUUYECKOe TpHUMeHeHUe: CIeKTpaJbHbIN
aHa/u3 (CreKTPOCKOI), jia3ep, KBAaHTOBBIM KOMITbIOTEP.



LlemoHcmpayuu

Mopens onbita Pesepdopza.

OmnpesiesieHye [JIMHBI BOJIHBI J1a3epa.

HabnroseHre TuHeMUaThIX CTIEKTPOB U3/TyUeHUsl.

Jlasep.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

HabsroieHue iMHeiYaToro crexkTpa.

Tema 3. AmomHoe 510po

OKCIepuMeHThl, [IOKa3bIBaloll[ie CJ0KHOCTh CTpoeHusi sfpa. OTKpbITHe
paauoakTuBHOCTH.  OmnbiTel  Pe3epdopma 1o ompezeneHU0  COCTaBa
pafivoakTUBHOrO wu3nydeHus. CBolicTBa anbda-, 6eTa-, TaMma-u3ayueHusl.
BivsiHve paZiuoakTUBHOCTH Ha >KHBble OpPraHU3Mbl.

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

Anbda-pacriasi. ONeKTPOHHBIM U TO3UTPOHHBINM OeTa-pacmnaz. [amma-
y3J/lydyeHre. 3aKOH paJIMOaKTUBHOIO pacriaza.

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

AnepHebie peakuuu. [lesieHve u cuHTe3 sifep.

SnepHbiii peaktop. TepmosigepHbiii cuHTe3. [Ipob6sieMbl UM TI€PCIIEKTHUBBI
[IePHOU SHEPreTUKU. JKOJIOTUYeCKHe aCIleKThl jePHOW SHePreTHKH.

DJieMeHTapHbIe YacTULbl. OTKPBITHE TT03UTPOHA.

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

dyHaMeHTa/IbHbIe B3auMO/elCcTBUs. EAMHCTBO (hr3nuecKour KapTUHBI MUpa.

TexHUUeCcKre yCTPOMCTBA U MpaKTUUeCKOoe NMpPHUMeHeHHe: 103UMeTp, Kamepa
BusnbcoHa, siiepHbIid peakTop, aToMHasi 6omba.

LlemoHcmpayuu

CuéTUMK MOHU3UPYIOIIUX YaCTHI].

YueHuueckull 3KcnepumeHm, a1abopamopHble pabombil

WccnenoBaHue TpeKOB yacTul] (110 TOTOBBIM (hoTorpadusim).

Pa3pen 8. D/1eMeHTBI aCTPOHOMMH M aCTPO(PU3NKH

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

Bun 3Bé3gHoro Heba. Co3Be3qus, spkue 3BE3/bl, TJIaHEThbl, UX BUAUMOE
NIBUKEHUe.

CosiHeyHasi cucrema.

Connue. ConHeuHass akKTUBHOCTb. McTouHuMK 3Hepruu CosiHLUA U 3BE3[.
3BE3/Ibl, X OCHOBHBIE XapaKTepPUCTUKU. [lMarpamma «CHeKTpaJbHbIA K/acC —
CBETUMOCTb». 3BE3[bl TJIaBHOM [MOC/IeJ0BaTe/bHOCTA. 3aBUCMMOCTb «Macca —
CBETUMOCTb» JJIs1 3BE3]] IJIaBHOM MOC/IeloBaTe/IbHOCTU. BHyTpeHHee CTpoeHuMe



3B6371. CoBpeMeHHbIe TIpe/iCTaB/IeHUs O MPOUCXOXXIEeHUU U 3BoyoLud CoHIa U
3BE371. OTarbl )KU3HU 3BE3/.

Mneunsiii [lyte — Hamia [Nanaktvka. IlosnoxkeHue u gBvkeHue ConHIlA B
lanaktuke. Tunbl rasakTvk. PagroranakTuky Y KBa3apbl. YEpHbBIE JBIPBI B s/ipax
rajakTHK.

Bcenennas. Pacimmpenne BcenenHoil. 3akon Xa00s1a. Pa3beranue ranakTuK.
Teopus bonblioro B3psiBa. PelMKTOBOE U3lyueHue.

MaciitabHasi cTtpyktypa BceneHHoili. MeTaranakTuka.

HepeliéHHbie Tpo6/ieMbl aCTPOHOMUH.

YueHuueckue Hab00eHus

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

Habmtopenus B Teneckon JIyHsl, TiiaHeT, Mieudoro ITyTu.

O6o00iariee MOBTOPeHUE

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

MexnpeaMeTHbIe CBS3H

N3yuenue Kypca (pusuku 0a30Boro ypoBHsi B 11 Kjacce OCyIeCTBISIETCS C
YU4ETOM COZlepKaTe/bHbIX MeXIIPeJMeTHbIX CBSI3€M C KypCcaMu MaTeMaTHKH,
buonoruu, XMMUH, reorpadry ¥ TEXHOJIOTHH.

MedsicnpeOmemHble noHsimusi, CBsi3aHHbIE C W3y4Y€HUWEM METO/0B HAyuHOTO
MO3HAHWsA: SIBJIeHWe, Hay4Hbld (PakT, rumnoresa, (U3uyecKass BeJWUMHA, 3aKOH,
Teopusi, Hab/r0IeHNe, SKCIIePUMEHT, MO/ieJIMPOBaHue, MO/ieJib, U3MepeHHe.

Mamemamuka: pelieHde CUCTEMbl yPaBHEHWM, TPUTOHOMETpPHUUYECKUe
(GyHKUMU: CUHYC, KOCUHYC, TAH€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOe
TOXX/|eCTBO, BEKTOPbl M MX MPOEKLUWA Ha OCH KOODJWHAT, CJI0)XeHHe BeKTOPOB,
MIPOU3BO/IHbIE 3/IeMEHTAPHBIX (PYHKLWM, TMPU3HAKU TIO[00US TPEeyrojbHUKOB,
oripeiesieHHe TIOLAM TIJIOCKUX (Uryp v 00bEMa TeJl.

Buonozus: s/eKTpuueckue siBJieHUSI B JKUBOM TIpUpoOfe, KosiebaTe/bHbIe
JIBIDKEHUSI B )KMBOM TIpHpO/ie, ONTUUeCKHe sIBJIeHUsI B )KUBOM TPUPOJie, IelCTBHe
pasialiii Ha )KUBbIe OPraHU3MBI.

Xumus: cTpoeHHe aTOMOB U MOJIEKYJI, KDUCTa/I/TMYeCKasi CTPYKTypa TBEPABIX
TeJ, MeXaHW3Mbl 00pa30BaHHsl KpPUCTA/UTMUeCKOW peIIeTKH, CIeKTpaabHbIi
aHasms.



l'eoepacpusi:  marHuTHbIe MOAOCa 3eM/d, 3ajieXKM MarHUTHBIX P/,
dhoToChEMKA 3eMHOU MOBEPXHOCTH, TIpe/iCKa3aHue 3eMJIeTPsSICEeHU.

TexHono2us: JIMHWAW  37M€KTpoIiepe/iad, TIeHepaTop [epeMeHHOro TOKa,
3JIeKTPO/IBUTaTe/lb, WHAYKLMOHHasl Teub, pajap, paJuONpUEMHUK, TeJIeBU30D,
aHTeHHa, TenedoH, CBU-neub, MpOEKLMOHHBIN arirapaT, BOJOKOHHAsl OITHKa,
coyiHeyHasi barapesi.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUSA ITPOI'PAMMBI 110
®ON3NKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUSA

OcBoenne yuebHOro mnpeaMera «®du3MKa» Ha ypOBHe CpegHero oOIrero
obpa3zoBaHust (6a30BbIii YPOBEHB) [ODKHO 00ECTIeUNTh JAOCTVDKEHHE CJIeAYIOUX
JTMYHOCTHBIX, MeTaNpeAMETHBIX U IIPeIMETHBIX 00pa30BaTe/IbHbIX pe3y/IbTaToB.

JINUHOCTHBIE PE3YJ/IbTATBHI

JIMUHOCTHBIE pe3yJ/bTaThl OCBOEHUsT yuebHOTO rpeMeTa «PU3MKa» [OJIKHBI
OTpa)kaTb TOTOBHOCTb U CIOCOOHOCTb OOyYaromMXCs PYKOBOJCTBOBATHCS
chopMHUpPOBaHHOM BHYTPeHHeM TMO3Ul[Med JUYHOCTH, CUCTEeMOM I1[@€HHOCTHBIX
OpHEeHTALWM, TIO3UTHUBHBIX BHYTPEHHUX  YOeXAeHWN, COOTBETCTBYIOIIUX
TPaJUI[MOHHBIM IIeHHOCTSIM DPOCCHHCKOTO OOIIecTBa, paciliipeHHe >KU3HEHHOTO
OMbITa U OMbITA JIeATe/IbHOCTH B TpOLiecCe peasr3aljid OCHOBHBIX HarpaB/eHUM
BOCITUTATEeIbHOW J1eITe/TbHOCTU, B TOM YUCJIe B YaCTH:

1) rpakAaHCKOTr0 BOCIIUTAHUA:

cchopMHUPOBAHHOCTD IPAYKAAHCKOM IMTO3UIIMK 00yUaroierocsi Kak akTHBHOTO U
OTBETCTBEHHOTO UjleHa POCCUHCKOTO 00IIeCcTBa;

MPUHSATHAE  TPAJULIMOHHBIX  OOIjeuesloBeUeCKUX T'YMaHUCTUUECKUX U
JeMOKpaTHUUeCKHX 11eHHOCTel;

TOTOBHOCTh BECTU COBMECTHYIO [IeiTe/TbHOCTh B MHTEpecax I'PakK/]aHCKOTO
o011iecTBa, yuaCTBOBaTh B CaMOYIIpaB/ieHUH B 06pa3oBaTe/IbHOM OpraHu3alivy;

yMeHue B3auMO/IelCTBOBATh C COL[MaTbHbIMU UHCTUTYTaMH B COOTBETCTBUU C
YX QYHKI[MSIMU U Ha3HauUeHUEeM;

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

2) IaTPUOTHUUYECKOT0 BOCTIMTAHMS:

c(hopMHPOBaHHOCTb POCCHUMCKOMN IPaK/1aHCKOM W/JIeHTUUHOCTH,
NaTpUOTH3Ma;

1[EHHOCTHOe OTHOIlIeHWe K TOCyZapCTBEeHHbIM CHUMBOJIAM, JOCTU)KEHUSIM
POCCUICKUX YUEHBIX B 00/1aCTU (PU3UKHY U TEXHUKY;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMSA:

cchOpMUPOBAHHOCTh HPDABCTBEHHOT'O CO3HAHUSI, STUUECKOT0 TIOBe/IeHMUS;

CIIOCOOHOCTh OlIeHHMBaTh CUTYal[Mi0 W TIPUHUMAThb 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 OTHOILIeHUe K MUPY, BK/IOUasi 3CTeTUKY HayUYHOTO TBOPUECTBa,
TIpUCYIIero (pu3nuecKou Hayke;



5) TPyAOBOro BOCIUTAHMS:

VMHTEpeC K pa3/iMuHbIM cdepaM MpodecCuoHaNbHOW AesiTebHOCTH, B TOM
Yucsie CBsI3aHHBIM C (PU3UKOU 1 TeXHUKOM, yMeHHe COBepIliaTh 0CO3HAHHBIN BHIOOD
Oyayieii mpodeccuu v peann3oBbIBaTh COOCTBEHHBIE )KU3HEHHBIE T1/1aHbI;

TOTOBHOCTh M CIIOCOOHOCTb K 00pa30BaHHIO0 U caMO0Opa30BaHUIO B 00/acTH
(bY3UKY Ha IPOTSDKEHWH BCeW )KU3HU;

6) 3K0/10rH4ecKoro BoCIIUTaHUsA:

c(OPMUPOBAHHOCTb 3KOJIOTUYECKON KY/IbTYphbl, OCO3HaHHE TJI00aJbHOTO
XapakTepa 3K0JIOTHYeCKUX Tpob/iem;

TJIaHUPOBaHWE U OCYIeCTB/IEHWE IeMCTBUM B OKPY>Kalolller cpejie Ha OCHOBE
3HaHUS LieJield yCTOMUMBOIO Pa3BUTHS Ue/I0BEYECTBa;

pacllMpeHye OIbITa [esTebHOCTU 3KOJIOTUUECKOW HarpaB/ieHHOCTH Ha
OCHOBe MMeIOIIUXCsl 3HaHUM 10 (PU3KKe;

7) LIeHHOCTH HAay4YHOT0 MO3HAHUA:

c(OpMUPOBAaHHOCTb MMPOBO33pPEHMS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PM3UUECKON HayKU;

OCO3HaHWe 1]eHHOCTM Hay4HOW [leTe/IbHOCTH, TOTOBHOCTh B TIpoliecce
yu3yuyeHusi (GU3UKKA  OCYLIECTB/ISATH  MPOEKTHYH U HCC/Ie[0BaTe/bCKYIO
JesiTe/IbHOCTh UHUBU/YaabHO U B TPYTIIIe.

METAIIPEAMETHBIE PE3YJ/IbTATDI

ITo3HaBaTe/IbHbIe YHUBePCa/IbHbIE YUeOHbIe AeHCTBUS
Ba3zoBble jloruyeckue AeiiCTBHA:
camocCTosiTesibHO  (OpPMy/IMpPOBaTb M aKTyaJu3upoBaTh  TpoOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
orpefiesisiTh Lie/IM JesiTe/IbHOCTH, 3aJiaBaTh IapameTpbl M KPUTEPUU UX
JOCTHKEHUS;
BBISIB/ISITh ~ 3aKOHOMEPHOCTW U TIPOTMBOpEUMsT B  pacCcMaTpUBaeMbIX
buU3MUeCKUX SIB/IEHUSIX;
pa3pabarbiBaTh I/1aH pellieHus: pobeMbl ¢ YYETOM aHa/lM3a UMEROIIUXCS
MaTepHaibHbIX U HeMaTepUaabHbIX PeCypCOB;
BHOCUTb KOPPEKTUBBI B [eSITeJIbHOCTb, OLIeHWBAaTh COOTBETCTBUE Pe3y/IbTaTOB
LeJisIM, OLIeHWBaThb PUCKU TMOC/Ie/ICTBUM JeSITe/TbHOCTH;
KOOD/IMHUPOBaTb W  BBIMIOJAHATL PabOTy B YCIOBUSIX  peabHOTO,
BUPTYa/IbHOT'O ¥ KOMOMHUPOBAHHOTO B3aUMO/1eHCTBUS;
pa3BHBaTh KpeaTUBHOE MbILLJIEHHe TIPU pellieHuH XKU3HeHHBIX Mpob/ieMm.
Ba3oBble ucc/1e/joBaTe/IbCKUe AeiiCTBHA:
B/a/leTb Hay4YHOM TepPMUHOJIOTUEN, K/IHOUeBbIMU MOHATUSMU M MeTOoJaMu
dbu3rueckol HayKu;



B/Ia/IeTh HaBbIKaMU yueOHO-HUCC/Ie[I0BaTeIbCKON U TIPOEKTHOM [1eTe/TbHOCTH
B 00/1aCTH (PU3UKH, CITOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITE/TBHOMY TTOWCKY
METO/IOB peIlleHHs 3aiau (U3UUECKOTO COJEepsKaHHUs, MPUMEHEHHWIO pPa3/InYHBIX
METO/IOB ITO3HAHHUS;

BMQJIeTh BHUJAMHU [JeSTeIbHOCTH TI0 TIOJIyUeHHI0 HOBOTO 3HAHWS, €ro
WHTeprpeTalyy, TpeoOpa30BaHUI0 W TIPUMEHEHUI0 B Pa3/MUHBIX yueOHBIX
CUTYAI[USX, B TOM UHCJIe TIPU CO37IaHUH yU4eOHBIX IIPOEKTOB B 00/1aCTH (DU3HKH;

BBISB/ISTh TPUUYMHHO-C/IEZICTBEHHbIE CBSI3W W aKTya/IM3UpOBaTh 3ajauy,
BBI[BUTaTh THUIOTE3y €€ pelleHus, HaXOAWUTb apryMeHThbI /IS Z0Ka3aTeIbCTBa
CBOWIX YTBEPXK/I€HUH, 3a/IaBaTh TlapaMeTPhbl U KPUTEPUHN PEIIeHNSsT;

aHA/IM3UPOBAaTh T[IOMyYeHHbIe B XOZie pelleHus 3alaud  pe3y/IbTaThl,
KPUTHUECKU OIIeHWBAThb WX JOCTOBEPHOCTh, TIPOrHO3UPOBATh U3MeHeHNe B HOBBIX
YCJIOBUSX;

CTaBUTH W (HOPMY/JIUPOBATh COOCTBEHHBIE 3aZiaud B 00pa30BaTe/IbLHOU
JesITe/IbHOCTH, B TOM UHCJIe TIPU U3YUeHUH (PU3UKUY;

JlaBaTh OL[€EHKY HOBLIM CUTYAI[UsM, Ol[eHUBaTh MPHOOPETEHHDIN OIIBIT;

yMeTb TI€PeHOCHUTb 3HaHUS TI0 (U3MKe B TMPAKTUUECKYI0 00J1acTh
YKU3He1esITe/IbHOCTH;

yMeTb UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPeAMETHBIX 00/1acTel;

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

CTaBUTH MMPOO/IEMBI U 3a/lauH, [JOMYCKAIOII1e albTePHATUBHbIE PellleHHs.

Pabota ¢ nuadopmarueii:

B/Ia/IeTh HAaBBbIKAMH T10/TydeHHsT UHGOPMAI[UK (PU3UUECKOT0 COJIeP)KaHUsT U3
HWCTOYHWKOB Ppa3HbIX THUIIOB, CAMOCTOSTELHO OCYIIECTB/IATh TIOMCK, aHaJIu3,
CHCTEeMaTU3aluI0 ¥ WHTEePIIpeTaljui0 WHGOPMAluK Pa3/uyHbIX BHJOB U (OpM
TIpe/ICTaB/IeHHUST;

OLIeHHBATh JIOCTOBEPHOCTh MH(OPMALHH;

WCTIO/Tb30BaTh  CpeAcTBA  WHGMOPMAI[MOHHBIX M KOMMYHMKAI[MOHHBIX
TEXHOJIOTUM B pEIlleHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPraHW3allMOHHBIX
3a/au C cobmozeHreM TpeOOBaHWM 3ProOHOMUKH, TEeXHHUKH 0e30I1acHOCTH,
TWTHEeHBbl, pecypcocOepe)keHUs], TIPABOBBIX U 3THYECKMX HOPM, HOPM
MH(POPMALIMOHHOM 6e30MacHOCTH;

CO3/laBaTh TEKCThl (PU3UUECKOT0 COJIep)KaHWs B Ppa3/MuHbIX (opMaTax C
yuéTOM Ha3HaueHus1 MHGOPMALIWU U 11e/IeBOM ayJUTOPUH, BIOUpPast ONMTUMAbHYIO
cdopMy IpezcTaB/IeHUs ¥ BU3ya/TH3al[1u.

KoMMyHHKaTHBHbIE YHHBepCca/IbHbIe yueOHbIe /[eCTBHUS:
OCYIIIeCTB/IATh O0IIjeHre Ha YpoKax (M3UKU U BO BHEYPOUHOMU JiesiTeTbHOCTH;
pacrio3HaBaTh MPEeATIOCHITKA ~ KOHGMKTHBIX CUTyalluid M CMAr4aTh
KOH(TUKTHI;



Pa3BEPHYTO W JIOTMYHO H3/laraTh CBOK) TOUYKY 3PEHHUSI C HCIO/Ib30BaHUEM
SI3BIKOBBIX CPE/ICTB;

TOHKMMaTh W WCII0/Ib30BaTh TMPEMMYI[eCTBAa KOMaHJHOW W WHAWBUYATbHOM
paboThI;

BbIOMpATh TEMAaTUKy W METO/Jbl COBMECTHBIX [EHCTBUM C YUYETOM OOIUX
WHTEPECOB ¥ BO3MOXKHOCTEH KaXk/[0T0 ujieHa KOJ/IEKTHBA;

NMPUHUMATb  1IeJIM  COBMECTHOM  [IesiTe/IbHOCTH, OpraHW30BbIBAaTH U
KOOD/IMHUPOBAaTh JEeUCTBUSI TI0 €€ JOCTW)KeHUIO: COCTaB/SATh IUJIaH [IeMCTBUH,
pacripefiesiiTh POIM C YYETOM MHEHUM YYaCTHHKOB, OOCY>KIaTh Ppe3yJ/bTaThl
COBMECTHOM paboThI;

OLIeHMBAaTh KAaueCTBO CBOET0 BK/I3Ja M KaXKJOr0 ydaCTHUKA KOMaH/[bI B
001uii pe3ysbTaT 10 pa3paboTaHHBIM KPUTEPUSIM;

npe/ylaraTb HOBBIE TIPOEKTHI, OLIEHWBaTh WA C TIO3WLUM HOBW3HBI,
OPUTHMHA/ILHOCTH, MPAKTUUECKOW 3HaUUMOCTH;

OCYLeCTB/IAITh TIO3UTHUBHOE CTpaTernyeckoe TIOBeJileHWe B  Ppa3/IMUHbBIX
CUTyaLUsIX, TIPOSIB/ISITH TBOPUYECTBO U BOOOpa)keHUe, ObITh MHUL[UATUBHBIM.

Pery/IaTHUBHBIE YHUBEpPCa/IbHbIE yYeOHbIE el CTBUA
Camoopranuszanus:

CaMOCTOSITeJTbHO OCYILeCTB/STh T03HABATeNbHYIO /IeTeTbHOCTh B 00J/1acTH
GU3MKM U aCTPOHOMUHU, BBLISIBASTH MpoOeMbl, CTaBUTb U (HOPMYIUPOBATh
CcOOCTBEHHBIE 33/]aUM;

CaMOCTOSITeJTbHO COCTaB/ISITh TIJIaH pellieHHs] PaCUéTHBIX U KaueCTBEHHBIX
3a/ia4, T/IaH BBITIOJIHEHUS TIPAKTHUECKON PaboThl ¢ yUETOM UMEIOIHXCS PeCypCOB,
coOCTBEHHBIX BO3MOXKHOCTE! 1 TIPeINIOUTeHHH;

JlaBaTh OIIeHKY HOBBIM CUTYal[UsIM;

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

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

OLIeHUBaTh IPUOOPETEHHBIN OTIBIT;

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

CaMOKOHTPOJIb, SMOLMIOHA/IbHBIM UHTE//IeKT:

JlaBaThb OI[€HKY HOBbIM CHTYal[usiM, BHOCHUTb KOPPEKTHBBI B [IeATe/bHOCTD,
OlleHUBaTh COOTBETCTBUE Pe3y/IbTaTOB 1IeJisIM;

BJaZileTh ~ HaBbIKAMU  TIO03HaBaTelbHOW  pe(ieKCMM KaK  OCO3HaHUs
COBEpLLIAeMbIX [JIeUCTBUA W MBICUTENbHBIX MPOLECCOB, WX pPe3yJbTaTOB W
OCHOBAHUI;

WCTI0/Th30BaTh TIPUEMBI pedyieKCru it OL[eHKHA CHTYallud, BbIOOpa BepHOTO
pellieHus;



yMeTb OIL|eHHWBaTh PUCKHM ¥ CBOEBPEMEHHO TPUHMMATh peIeHUs 10 HX
CHWKEHHUIO;

NPUHMMAThb MOTHBBI W apryMeHTbl JAPYTUX TP aHaju3e pe3y/bTaToB
NesiTeTbHOCTY;

TIPUHUMATh Cebs, TOHUMasi CBOM HeJIOCTaTKU U JOCTOMHCTBA;

MPUHMMAaTh MOTHBBI W AapryMeHThl JADYTUX TP aHaju3e pe3yJ/bTaToB
nesITeNTbHOCTH;

TIpU3HaBaTh CBOE TIPABO U MPaBO JIPYTHX Ha OLIHNOKH.

B mpoiiecce AOCTHMXeHUs] JIMYHOCTHBIX Pe3y/IbTaTOB OCBOEHUs MPOTPAMMBbI
no ¢usuke A8 ypOBHA cpeAHero o0iiero obpa3oBaHus y 0OOyYaroIuXcs
COBEPILEHCTBYETCS 9MOILMOHA/IbHBIN WHTEJIIEKT, TIpe/TIoIararoIni
c(hOpMHPOBaHHOCTb:

CaMOCO3HaHUs, BK/TFOUAOIIEro CrioCOOHOCTb MIOHUMATh CBOE SMOLIMOHA/IbHOE
COCTOSIHWe, BU/IeTb HarpaB/ieHUs] pa3BUTHsI COOCTBEHHOW 3MOI[MOHATBHON Cdephl,
ObITh YyBepeHHbIM B cebe;

CaMOpery/IMpOBaHKsl, BKJ/IIOUAIOIIEr0 CAMOKOHTPO/b, yYMeHHe TPUHHUMAaTh
OTBETCTBEHHOCTb 3a CBOE& TIOBeZieHWe, CIIOCOOHOCTb  aalTUPOBAThCS K
IMOLMOHA/IbHBIM W3MeHeHUsIM U TIPOSIB/ISITE THOKOCTb, OBITH OTKPLITHIM HOBOMY;;

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

IMIIATHH, BK/IHOYAOIel criocoOHOCTh TIOHUMAaTh SMOL[MOHAIbHOE COCTOSTHUE
NPYTUX, YUYWTbIBAaTb €ro IIPU OCYIIeCTBJeHUH OOIeHus, CII0COOHOCTh K
COUYBCTBUIO U COTIEPEKHMBAHUIO;

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

INPEAMETHBIE PE3YJ/IBTATbBI

K koHily obyuenuss B 10 k/acce mpeZMeTHble pe3y/bTaTbl Ha 0a30BOM
YPOBHE JI0/KHBI OTPaykaTh CHOPMHUPOBAHHOCTh Y 00YUarOIUXCsl yMeHU:

J€EMOHCTPUPOBaTh Ha TMpUMepax po/jb U MeCTO (PU3MKU B (DOPMUPOBAHUU
COBpPEMEHHOW HAyYHOW KapTHMHbI MHpa, B pPa3BUTHUU COBPEMEHHOM TeXHUKUA U
TeXHOJIOTHH, B TIPAKTUYECKOM eI TeIbHOCTH JTI0/Ie;

YUWTBHIBaTb TPAaHULIbI TIPUMEHEHUs H3Y4YeHHbIX (PU3NUYECKUX MOZesiel:
MaTepuasbHasi TOUKa, MHepI[a/JbHas CUCTeMa OTCYéTa, abCOJIIOTHO TBEPZOE Teslo,
W/eaqbHbIN ra3, MOZIe/IM CTPOEHUS Tra30B, KUJKOCTEM U TBEPABIX TeJ, TOUEUHBIM
3JIEKTPAYECKUU 3apsifi TIPU pelleHrr (pU3nYecKrx 3a/ay;

pacrio3HaBath (u3nyeckue siBjieHus (MpoLiecchbl) U OOBSICHITL WX Ha OCHOBe
3aKOHOB MeXaHWKH, MOJIEKYJISIPHO-KUHETUYEeCKOW TeOpUU CTPOeHHs BellecTBa M



3JIEKTPOJMHAMUKNA:  paBHOMEpPHOe W  PAaBHOYCKOPEHHOEe  IPSAMOJIMHEeNHOoe
JBIDKeHUe, CBOOOJHOe TMajeHue Tes, JABWKEHHe 110 OKPY)KHOCTH, WHEepLus,
B3auMo/ielicTBue Ten, Auddys3us, OPOyHOBCKOe [BU)KeHUe, CTPOeHHe >XKUAKOCTel
Y TBEPABIX TeJl, u3MeHeHre 00BEMa TeJl TIPU HarpeBaHUU (OXJIaXK/I€HUH), TEIJIOBOEe
paBHOBeCHe, UCTapeHue, KOHJeHCalys, IJlaB/eHue, KpPUCTa/l/IM3alys, KUIleHue,
BJI&)KHOCTb BO3/1yXa, ITOBBILLIEHKe /1aB/IeHUs ras3a IIpU ero HarpeBaHuu B 3aKpbITOM
cocyZe, CBsi3b MeXKJy IlapaMeTpaMM COCTOSIHMSI Tras3a B  M30MpoLeccax,
3/IeKTpU3aL1s TeJsl, B3aUMOJeUCTBHE 3apsi/iOB;

OIHMChIBaTh MeXaHWYeCcKoe JBIDKEHHWe, HCI0Jb3ysl (HU3UuUecKre BeTMUYMHBIL:
KOOpJ¥HaTa, IyTb, IlepemellleHHe, CKOpPOCTb, yCKOpeHWe, Macca Teja, CHW/a,
VMITy/IbC TeJjla, KWHeTUUYeCKasl SHeprusi, MoTeHLHalbHas SHeprus, MexaHhuyecKas
paboTa, MexaHWUecKas MOIIHOCTb; TPU OMKWCAHWUM TIPaBUIBHO TPAKTOBAaTh
¢u3nUecKuii CMBIC/T KCIIO/b3yeMbIX BEeJWYMH, WX 0003HAueHUsi U eJUHUILIbI,
HaXOZUTb (POPMYyJIbl, CBS3bIBAIOLLME [JaHHYIO (PU3MUECKYIO BeMUUHY C JPYTMMHU
BeJIMYMHAMUY;

OMUCHIBATb W3YUEHHbIE TeIUIOBble CBOUCTBA TeJ W TeIIOBble SIBJIEHUS,
UCTOJb3ysl (r3UuecKrde BeJMYMHBL: JlaB/ieHuWe Tas3a, TeMIlepaTrypa, CpeJHsis
KUHeTUUYeCKasi SHeprus XaoTUUeCKOro JBVDKEHUSI MOJIeKYJl, CpeJHeKBaJpaTU4Hast
CKOPOCTb MOJIEKY/, KOJIMYECTBO TeIJIOTbI, BHYTPEHHsisi SHeprusi, pabora rasa,
KO3((ULIMEHT TI0/Ie3HOT0 [JeWCTBUS TeIIOBOTO JIBUraTess; MpPUA OMNUCAHUU
NPaBWIbHO TPAaKTOBaTh (PU3WYECKUM CMBIC/I UCIIO/b3YyeMbIX BEeIWUUH, UX
obo3HaueHWss W e[WHULIbI, HaXOAWUTb (POPMyJibl, CBSI3bIBAIOLME JAHHYIO
(Y3UUeCKYI0 BeJTMUKMHY C IPYTUMU BeJIMUMHAM;

OMUCHIBATH U3yUeHHbIe 37IeKTPUUeCKHe CBOMCTBA BellleCTBA U 3JIeKTPUYECKHe
siBJIeHUs1 (IIPOLIeCChI), UCIO0/Ib3Ysl (PU3MUYEeCKHe BeTUUMHBI: 37IeKTPUUYeCKUi 3apsf,
3JIEKTpAYeCKOe I10J1e, HallpsHKEHHOCTh 110151, ITOTeHL1asl, PasHOCTh NTOTEHLUAJIOB;
MpU ONWCAHUM TNPAaBWIBHO TPaKTOBaTh (PU3WUYECKUW CMBIC MCIO0JIb3yeMbIX
Be/IMUMH, MX O00O03HAuUeHWs W eJUHUIIbI; YKa3biBaThb (DOPMYyJIbI, CBSI3bIBaOILIVe
JlAaHHYIO (PU3MUECKYIO BeJIMUMHY C [PYTUMU BeJIMYMHAMY;

aHa/IM3UpOBaTh (PU3MUeCKUe IPOLeCChl U SIBIEHUs, UCIO/b3ys (pU3nUecKue
3aKOHbI Y NIPUHLIUIILL: 3aKOH BCceMUpHOro tarotenus, I, II u III 3akoHel HeroTOHa,
3aKOH COXpaHEeHUsl MeXaHWYeCKOM SHEpPruM, 3aKOH COXpaHeHWs HMITYJbCa,
TIPUHLIMIT CYTIePIIO3ULIMA CWJI, TIPUHLMII PaBHOIPAaBUS HWHEPLMA/IBHBIX CUCTEM
OTCUéTa, MOJIEKY/ISIDHO-KMHETUUeCKYI0 TEeOpPUI0 CTPOeHHs BelljeCTBa, Ia30Bble
3aKOHBI, CBSI3b CPeJJHeM KMHETUUeCKOW SHEPruy TeryioOBOr0 JBW)KEHUS MOJIEKY C
abCoJIIOTHOM TemriepaTypoOl, TepBblid 3aKOH TePMOAWHAMUKH, 3aKOH COXPaHEeHUs
3JIEKTPAYECKOro 3apsifa, 3akoH KysioHa, mpu 3TOM pasnuyarh CJIOBECHYIO
(OpMy/IMPOBKY 3aKOHa, ero mMareMaThyecKoe BbIpa)KeHHe U yCJIOBUS (FpaHHLIbI,
00/1acTH) NPUMEHUMOCTH;



OOBSICHSITHP OCHOBHBIE TIPHUHI[UIIBI  JIEMCTBUS ~ MalllMH, TPUOOpPOB U
TeXHUYECKUX YCTPOWCTB; pa3inuaTh yC/IOBUS UX 0e30rMacHOr0 MCIO/b30BaHUS B
TIOBCeITHEBHOM YKWU3HU;

BBITIOJIHATb 9KCIIEPUMEHThHI TI0 MCC/Ie/IoBaHUI0 (DU3MUECKUX SIBJIEHUW W
TIPOLIECCOB C WCII0/Ib30BaHWEM TIPSIMbIX W KOCBEHHbIX W3MepeHWH, Mpyh 3TOM
dbopmynvpoBath TipobsieMy/3afjauy M TUMOTe3y Yy4uyeOHOTO IKCTIepHMeHTa,
cobupaTh YCTaHOBKY W3 Ipe/yIoKeHHOro 000pyJoBaHUs, ITPOBOJIUTH OIBIT U
dhopMyMpoBaTh BHIBO/bI;

OCYLIEeCTB/ISITh MPsIMble U KOCBEHHbIe M3MepeHUs (PU3NUecKrux BeJIUUrH, NpU
3TOM BBIOMpAThb ONTUMAJBHBIA CMOCOO K3MepeHHsI U HCII0/Ib30BaTh M3BECTHBIE
MeTO/IbI OLIeHKH TOTrPeIHOCTe U3MepeHUl;

WCC/IeJOBaTh  3aBUCMMOCTA  MeXAy  (U3MYEeCKWMM  BeJUUMHAMU  C
WCII0/Ib30BaHUWEeM TPSMbIX W3MEepeHMH, TMPU 3TOM KOHCTPYHMPOBaTh YCTaHOBKY,
(buKcUpoBaTh pe3y/bTaThl TMOTYYEHHOW 3aBUCUMOCTH (DU3MUYECKHMX BEeUUMH B
BU/le Tab/u1l ¥ TpaUKOB, /leslaTh BLIBO/IBI TI0 pe3y/IbTaTaM MCC/e/I0BaHus;

cobsrofaTh MpaBuia 6e30MacHOro Tpy/ia Mpy MPOBeJeHUH UCC/IeJOBaHUN B
paMKax yueOHOro »JKCIlepUMeHTa, yueOHO-MCC/iefloBaTeTbCKOM W TIPOEKTHOM
JesiTe/IbHOCTA C WCII0/Ib30BaHHeM H3MepUTe/bHBIX YCTPOWCTB U 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 MOJe/ib, BBIJeNATh (hr3nuecKre BeTUUMHBI U (HOPMYIIbI,
HeobXo/uMble /11 e€ pellleHus], TIPOBOJUTh PacUéThl U OLleHUBAThb pPeaTbHOCTh
TOJIyYeHHOT0 3HaueHUs1 h13UueCcKol BeJIMUMHbI;

pelllaTh KaueCTBEHHbIE 3a/jJauM: BLICTPAUBATh JIOTUUECKH HEIPOTUBOPEUNBYIO
L[ENIOUKY PACCY)K[EeHWM C OIMOpOM Ha H3yueHHble 3aKOHbl, 3aKOHOMEDHOCTH U
(dbu3rueckue siB/IeHNS;

WCTIO/Tb30BaTh ~ TPW  pelleHWW  yueOHBIX  3aJad  COBpeMeHHbIe
MH(MOPMaIMOHHbIe TeXHOJIOTUU /ISl TIOMCKA, CTPYKTYPUPOBaHUsI, UHTepIIpeTaLiuu
Y TIpe/icTaB/ieHys yueOHOM 1M Hay4YHO-TIONY/IIPHOM MH(pOpMALUY, TIOTyYeHHOU U3
pa3/IMYHbIX UCTOYHUKOB, KDUTHUECKH aHaTM3UPOBaTh T0/ydaeMyt0 UH(GOpMaIInIo;

TIPUBOJUTH TIPUMEPhI BKJ/IaJla POCCUMCKUX U 3apy0e’KHBIX YUEHBIX-(OHU3UKOB B
pa3BuUTHE HayKW, OOBsSCHEHHEe TIPOIIeCCOB OKPY/KaloIlero Mupa, B Pa3BUTHE
TEeXHUKHU U TEXHOJIOTUH;

WCII0/Tb30BaTh TeopeThueckre 3HaHUs Mo (H3MKe B TOBCEJHEBHOM >KU3HU
nist obecrieueHus: 6e30macHOCTH TIpU oOpallieHny ¢ TIpubopaMu UM TeXHUYECKUMHU
yCTPOMCTBAMH, [jisi COXpaHeHUs 3/[OPOBbsl U COO/FOZIeHNsT HOPM 3KOJIOTHUUYECKOTO
TOBe/IeHUs1 B OKPY Karolllel cpejie;



paboTatb B TpyIile C BBINIOJIHEHHEM pa3/UYHbIX COLMAIBHBIX pOJIeH,
TJIaHUPOBaTh paboTy TpyMmbl, palMOHA/NLHO pacrpeensaTb O00S3aHHOCTH U
TIJIAHUPOBATh JleITe/IbHOCTh B HECTaHAAPTHBIX CUTYallUsX, aZleKBaTHO Ol[€eHHBATh
BKJIaJl K&>K/IOTO U3 YUYaCTHUKOB I'PYIITIBI B PellleHre pacCMaTpUBaeMOol IIpo0/IeMBbl.

K xoniy obyuenuss B 11 Kjacce mpeaMeTHble pe3yJ/bTaTbl Ha 0a30BOM
YPOBHE /I0/KHBI OTpaXkaTh CPOPMUPOBAHHOCTD y 00YUarOIIUXCSl YMEHHUM:

JIeMOHCTPUPOBaTh Ha TIpUMepaxX pojib U MeCTO (PU3MKU B (HOPMHUPOBAHUU
COBpeMeHHOW HayyHOM KapTWHBI MHpa, B pa3BUTHUU COBPEMEHHOW TeXHUKU U
TeXHOJIOTMM, B MNPAKTUYECKOU [esiTeJIbHOCTH JtO/leM, 1[eJIOCTHOCTh M eJUHCTBO
bu3rueckKor KapTUHbI MUPa;

YUUTLIBAaTh TPaHUI[bIl TIPUMEHEeHWs W3YUeHHBbIX (QU3NUeCKUX MOJesei:
TOUEYHBIN 37IeKTPUUeCKUil 3apsijl, Jiyd CBeTa, TOUeUHbI UCTOUHUK CBeTa, siZiepHasi
MO/ieJib aTOMa, HYK/JIOHHAas MoOjie/ib aTOMHOT'O sifipa MpU pellieHuU (hrU3uuecKux
3a/1ay;

pacro3HaBaTh (hu3nyecKkye siBjieHUs (TPoLlecchl) U OOBSICHATHL X Ha OCHOBE
3aKOHOB 3/7IeKTPOJJMHAMUKU U KBAHTOBOW (DM3UKU: 3/IeKTprUUecKasi TIPOBO/JUMOCT,
TEeIJI0BOe, CBETOBOE, XMMUUECKOe, MarHUTHOe JeHCTBUs TOKa, B3auMO/elCTBUe
MarHuTOB, 5J/IKTPOMarHuTHasi WHAYKLUS, [J€MCTBME MAarHWTHOTO TIO/S Ha
TIPOBOJITHUK C TOKOM U JBWKYIIMICS 3apsii, 3/IeKTPOMarHUTHbIe KosiebaHUs U
BO/IHbI, TIPSIMOJIMHEHOe pacrpoCTpaHeHWe CBeTa, OTPa)kKeHue, TpesioMJieHue,
uHTepdepeHusi, Audpakuus W MoJspu3alys CBeTa, IUCIEepCUsl  CBeTa,
dboTtoannekTpuueckuii 3pdekT (potoaPdekT), CBeTOBOe /aBieHHe, BOSHUKHOBEHUE
MMHENYaToro CreKTpa aToMa BOJIOpOZia, eCTeCTBeHHass W HCKYCCTBeHHast

PaZiIu0aKTUBHOCTH;
OMUCHIBAaTb M3y4yeHHble CBOMCTBA BelllecTBa (3/71eKTpUUeCKUe, MarHUTHbIe,
ONTUUYECKUe,  SJIeKTPUYECKYI0  MPOBOAUMOCTb  pa3/iMuHbIX  Cpell) U

3JIEKTPOMarHuTHbIE SIBJIEHUSI (MPOLIECChI), WCMO/b3Yysl (PU3UUECKUe BeJIMYMHbI:
3JIEKTPUYECKUU 3apsif], CW/la TOKa, 3/eKTPUYeCKOe HarpsbkeHHue, 371eKTpUUecKoe
COTIPOTHBJIEHWE, PAa3HOCTb TIOTEHIIMAsIOB, JIEKTPOJBIKYIas CWia, paboTa ToOKa,
WHAYKLUST MarHATHOTO TMofsi, cuia Awmrepa, cuia JlopeHlja, WHAYKTUBHOCTb
KaTyLIKW, SHEpPrusi 3/eKTPUYECKOr0 W MarHUTHOrO TIOJield, Mepuoj, U 4acToTa
KosiebaHuii B KosebaTebHOM KOHTYpe, 3apsii M CWia TOKa B TIpoliecce
rapMOHMUECKHUX 3JIeKTPOMarHUTHLIX KojebaHuii, (OKycHOe paccTosHhe |
OMTUYeCKasi CWja JIMH3bl, MPUA ONWCAHUU TIPAaBUIBHO TPAKTOBaThb (PU3UUECKUU
CMBIC/ HCIIO/b3yeMbIX BeJWUMH, WX 0003HaueHUss W eAWHMIIbI, YyKa3bIBaTb
(GopMy/ibl, CBA3BIBAIOLME JIAHHYIO (PU3MYECKYyID BeJUYMHY C JIPYTUMH
BeJIMUMHAMUY;

OMUCHIBAaTb H3YyUEHHble KBAaHTOBbIE SIBJIEHUS U TIPOLIECCHI, UCMOJIb3Ys
(¢ur3nueckue BeIUUYMHBI: CKOPOCTb 3/71€KTPOMAarHWTHBIX BOJH, [J/IMHA BOJIHBI U



yacToTa CBeTa, SHeprusi U UMITy/bC (DOTOHA, TIePUO/, Moypacrazia, SHeprus CBsi3U
aTOMHBIX $i/iep, TMpPW OIUCAaHWK T[PaBUJIbHO TPAKTOBaThb (U3MUYECKHUHA CMBbICT
WCIIO/Ib3yeMbIX BeJIMUMH, MX 0003HaueHusi W eMHUIIbI, YKa3biBaTh (POPMYJIbI,
CBsI3bIBAlOIIME [IlaHHYI0 (U3UUECKYH) BeJMUMHY C JpPYTMMU BeJUUMHAMM,
BBIUUC/IATH 3HaUeHUe (PU3NUecKol Be/TMUUHbI;

aHa/JIM3MPOBaTh (PU3MUECKUe TPOLIECChl U SIBJIEHUS, UCMOJIb3Yys (PU3rnuecKue
3aKOHBI U MPUHLUIBL: 3aKOH OMa, 3aKOHbI T10C/1e[j0BaTe/IbHOTO U Tapasiie/ibHOTO
CoeJUHeHUs] TIPOBOJHUKOB, 3aKoH J[koyns—JleHlla, 3aKOH 37€KTpPOMarHWTHOU
WHAYKIMY, 3aKOH MPSMOJIMHEHOTO pacipoCTpaHeHUsl CBeTa, 3aKOHbI OTPaXkKeHUst
CBeTa, 3aKOHbI IMpe/ioOM/IeHUsI CBeTa, ypaBHeHHe ODUHINTelHa /s GoTto3ddekTa,
3aKOH COXPaHeHHWs SHEepruM, 3aKOH COXpaHeHWs UMIMY/bCa, 3aKOH COXpaHeHUs
5/IEKTPUUECKOro 3apsifia, 3aKOH COXPaHeHHsi MaCCOBOI0 uuc/a, MocTyaaTsel bopa,
3aKOH Pa/IM0aKTUBHOIO PACMa/ia, Mpy 3TOM pa3/nyaTh CJI0BECHYIO (hOPMYJIHMPOBKY
3aKOHa, ero MareMaThyeckoe BbIpaKeHHWe U YC/I0BUs (TpaHMIbl, 00/1acTH)
TIPUMEHUMOCTH;

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

CTPOUTh U OIKChIBaTh H300pakeHWe, CO3JaBaeMoe TIOCKUM 3epKajioM,
TOHKOM JIMH301;

BBITIOJIHATb 9KCIIEPUMEHThHI TI0 MCC/Ie/IoBaHUI0 (DU3MUECKUX SIBJIEHUW W
TIPOLIECCOB C MCII0J/Ib30BaHMEM TIPSIMbIX M KOCBEHHBIX W3MEPeHU: MpU 3TOM
dopmynvpoBath TipobsieMy/3afjauy UM TUMOTe3y YyueOHOTO IKCTepHMeHTa,
cobupaTh yCTaHOBKY W3 TMpe/JI0’KeHHOro 000py/10BaHUs], MPOBOJUThH OIBIT U
dhopMyMpoBaTh BHIBO/IbI;

OCYLIEeCTB/ISITh MPsIMble U KOCBEHHbIe M3MepeHUs (PU3NUecKrUx BeJIUUrH, NpU
3TOM BBIOMpAThb ONTUMAJBHBIA CMOCOO K3MepeHHsi U HCII0/Ib30BaTh M3BeCTHBIE
MeTO/Ibl OLIeHKH TOTrPeIHOCTe U3MepeHUl;

WCC/Ie0BaTh 3aBUCUMOCTM  (PU3MYECKMX BeIMUMH C HCI0/Ib30BaHUEM
MPSIMBIX U3MEpeHM: TPU 3TOM KOHCTPYUPOBAThb YCTaHOBKY, (DUKCHPOBATh
pe3yJibTaThl TOJIyUeHHOM 3aBUCHMOCTU (PU3NUYEeCKUX BeJWUYMH B BUZe Tabaui] u
rpavKoB, iesiaTh BbIBO/bI TI0 pe3yJ/ibTaTaM UCC/e[lOBaHNSI;

cobsrofaTh MpaBuia 6e30MacHOro Tpy/ia Mpy MPOBeJeHUH UCC/IeJOBaHUN B
paMKax yueOHOro »JKCIlepUMeHTa, yueOHO-MCC/ieZloBaTeTbCKOM W ITIPOEKTHOM
JesiTe/IbHOCTU C WCII0/Ib30BaHHeM H3MepUTe/bHBIX YCTPOWCTB M 71ab0paTOpHOTO
obopyoBaHUS;

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



HeoOXoJuMble i1 eé pellleHus, TIPOBOAUTh PACUéThl U OLEHWBATh PeasbHOCTh
TI0J/TyUeHHOT0 3HaueHus1 (HU3UUeCcKOu BeJIMUUHBI;

pelllaTh KaueCTBeHHBIE 3a/]JaUM: BbICTPAMBATh JIOTUUECKH HETTPOTHBOPEUHUBYHO
I[ETIOYKY PacCy)XIeHH{ C OIOpOM Ha H3y4yeHHble 3aKOHbI, 3aKOHOMEPHOCTU H
dbu3ryeckue siBJIeHYUS;

WCTIO/b30BaTh  TPU  pellleHMM  yueOHBIX  3aJad  COBpeMeHHbIe
HWHGOPMAI[MOHHBIE TEXHOJIOTUU [/l TIOMCKA, CTPYKTYPUPOBAHMS], UHTEPIPEeTaI[uH
Y TIpe/JiCTaB/IeHHsI yueOHOW Y HayYHO-TIOMY/ISIPHOM MH(OPMAaIUH, TT0/TyYeHHON U3
Pa3TMYHBIX UICTOYHUKOB, KDUTHUECKU aHA/TM3UPOBaTh TI0/TyuyaeMyr0 UH(POpPMaIuio;

OOBSICHSITH TIPUHLIAIIBI  IEMCTBUSI MaIlMH, TPUOOPOB U  TeXHUUECKUX
YCTPOMCTB, pa3/dyaTh yC/IOBHSI MX 0e30I1aCHOr0 MCII0/Ib30BaHUS B TIOBCE[HEBHOM
YKU3HU;

TIPUBOJUTH TIPMMEPbI BK/IaJla POCCUMCKUX U 3apy0e)KHBbIX yUEHBIX-(OHU3UKOB B
pa3BUTHe Hayku, B OObsCHeHHe TIpPOLIeCCOB OKDPY’Karolllero Mupa, B Pa3BUTHE
TeXHUKH U TEXHOJIOTHHA;

HCTI0/Tb30BaTh TEOPeTHUeCKHe 3HaHUS TM0 (M3WKe B TIOBCEJHEBHOU >KU3HU
J71si obecrieueHUs1 0€30MaCHOCTH TpY 0OpaIieHruH ¢ IprubopaMu M TeXHUUECKUMU
YCTPOMCTBAMU, /ISl COXpaHeHUs 3/J0POBbsl U COOJIIO[eHUsT HOPM 3KO0JIOTUYECKOTO
TIOBe/IeHUs B OKpY>Karollel cpe/e;

paboTatb B TpyIIle C BBIOJIHEHHEM pa3/JUUHbIX COLMAIBHBIX pOJIeH,
TJIaHAPOBaTh paboOTy TpyMMbl, palMOHA/JILHO pacrpeienssTb O00S3aHHOCTH U
TJIAHUPOBATh JleATeTbHOCTh B HeCTAHZAPTHBIX CUTYaLMsX, afleKBaTHO OL|eHUBATh
BKJIaJl Ka>K/IOT0 M3 YUYaCTHUKOB I'PYIIIBI B PeIlleHre pacCMaTpUBaeMOl Npo0/IeMBbI.



TEMATHNYECKOE IVNTAHUPOBAHUE

10 K/TACC
KonnuecTBo uyacoB J/IeKTPOHHBIEe
HaunmveHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/m Kourposbhsbie | [IpakTHuecku
NPOrpaMMBblI Bcero oOpa3oBaTe/bHBIE
paboTbI e paboTbI
pecypchbl
Pa3pen 1. PI3BNKA 1 METObI HAYYHOI'O ITIO3HAHUSA
bubnmoreka LJOK
1.1 ®u3KKa U MeTO/Ibl HAYUYHOI'O TI03HaHUs 2 hitps:/m.edsoo.rw/7fA1bE72
Wtoro no pasgeny 2
Pa3pen 2. MEXAHUKA
2.1 KunemaTtuka 5 Bubmaorexa IOK
https://m.edsoo.ru/7f41bf72
bubnroreka LJOK
2.2 Huanika 7 https://m.edsoo.ru/7f41b{72
bubmoreka IIOK
2.3 3aKOHbI COXpaHeH!sl B MeXaHHUKe 6 1 1 hitps:/m.edsoo.r/7f41bf72
Wtoro no pa3peny 18
Pa3pen 3. MOJIEKYJISIPHASI ®U3UKA 1 TEPMOJVUHAMUKA
31 OCHOBBI MOJIEKY/ISIPHO-KUHETUYECKOMN 9 1 Bubmioreka IIOK
’ Teopuu https://m.edsoo.ru/7f41bf72
bubmoTeka [IOK
32 OCHOBEI TePMO/HHAMHKi1 10 : https://m.edsoo.ru/7f41bf72
33 ArperarHble COCTOSIHUS BellleCTBa. 5 Bubmoreka IIOK

®a30Bble nepexo/bl

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




WTtoro no pasgeny

24

Paszpen 4. 9JIEKTPOJUHAMUKA

bubmmoreka IIOK
4.1 DNeKTpoCTaTHKa 10 https://m.edsoo.ru/7f41bf72
40 [ToCcTOSIHHBIN 3/1eKTPUYECKH TOK. TOKU B 1 bubmoreka LIOK
' pasIMyHBIX Cpeax https://m.edsoo.ru/7f41bf72
Wroro no paspeny 22
PesepBHOe Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




11 K/TACC

KosimuecTBo yacoB O/eKTpOHHbIE
HaunmveHoBaHMe pa3/ie/ioB U TeM (uudposBbie)
Ne n/m KontpoabHblie | TIpakTHueckue
MPOrpaMMblI Bcero oOpa3oBare/IbHbIE
paboThI paboThI
pecypchbl
Pa3pen 1. JJIEKTPOJUHAMUKA
bubmioTeka LIOK
MarHuTHoOe 110Jie. 371eKTpOMarHuTHast
1.1 11 1 3 https://m.edsoo.ru/7f41c97
WUH/IYKIUS .
Wroro nio pasgeny 11
Pa3pen 2. KOJIEBAHHWS 1 BOJ/THBI
bubmmoreka IIOK
MexaHUuecKre 1 371IeKTpOMarHUTHEIe
2.1 9 1 https://m.edsoo.ru/7f41c97
KonebaHus .
bubmoreka LIOK
MexaHWUeCKHe U 3/IeKTPOMarHUTHbIE
2.2 5 1 https://m.edsoo.ru/7f41c97
BOJTHBI
C
bubmmoreka IIOK
2.3 Onrtuka 10 3 https://m.edsoo.ru/7f41c97
C
Wtoro no paspeny 24

Pa3gen 3. OCHOBBI CIIEIITAJTIbHON TEOPUM OTHOCUTE/IbHOCTH

3.1

OcHOBBI crierjaabHON Teopun
OTHOCHTE/IbHOCTH

bubmioTeka LIOK

https://m.edsoo.ru/7f41c97
C




WTtoro no pasgeny

Paszpen 4. KBAHTOBAS ®U3NKA

bubmmoreka IIOK

4.1 OneMeHThbl KBAaHTOBOM ONTUKHU 6 https://m.edsoo.ru/7f41c97
C
bubmioTeka LIOK

4.2 CrpoeHue aToma 4 https://m.edsoo.ru/7f41c97
C
bubmoTeka LIOK

4.3 ATOMHOe 971po 5) https://m.edsoo.ru/7f41c97
C

Wtoro no pasgeny 15

Paszpen 5. 9JIEMEHTBI ACTPOHOMMHA 1 ACTPOPU3UKH

bubmoreka LIOK
5.1 OneMeHTbl aCTPOHOMUM U aCTPO(PU3UKU 7 https://m.edsoo.ru/7f41c97
C
Wtoro no paszemny 7
Pa3pen 6. OBOBIIAROIIEE ITIOBTOPEHUE
bubmmoreka IIOK
6.1 O6o61maroriiee MOBTOpeHUEe 4 https://m.edsoo.ru/7f41c97
C
Nroro nio pasgeny 4
PesepBHOe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68







ITIOYPOYHOE IVNTAHUPOBAHUE

10 KJIACC
KomuecTBo yacoB JJIEKTPOHHbIE
Jara

No uucdpoBbie

Tema ypoka KonTposibHubie | IlpakTnueckue | H3y4YeHH
n/n Bcero o0pa3oBarTe/IbHbIE

paboThI paboThI A
pecypchl

du3nka — Hayka O Ipupoje.

1 Hayunsbie MeTZ bl HOEH&FHI?H 1 Bubmaotexa OK

y A https://m.edsoo.ru/ff0c32e2
OKpy’Karollero Myvpa
Posnb 1 MecTo du3vKu B

) (hopMHpOBaHNY COBPEMEHHOU 1 Bubmioreka IIOK
Hay4YHOU KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
NIPaKTUYeCKOU JleTe/IbHOCTH JII0/ler
MexaHuueckoe JBUXKeHUe.

3 OTHOCUTENTBEHOCTE MEXaHUYECKOT O 1 Bbubmmoreka LIOK
nBrkeHus. [lepemelljeHue, CKOPOCTb, https://m.edsoo.ru/ff0c3508
yCKOpeHue

4 PaBHOMepHOe NpsIMO/IMHEHHOe 1 bubmoTeka LIOK
[IBUKeHue https://m.edsoo.ru/ff0c3620

c PaBHOyCKOpeHHOe TIpSIMO/TMHEHOe 1 bubmmoreka IIOK
JBIDKeHUe https://m.edsoo.ru/ff0c372e

5 CBobojHoe miafieHue. Y CKOpeHue 1 bubmmoreka IIOK
CBOOO/THOTO TIaIeHUST https://m.edsoo.ru/ff0c39cc
KpuBonnHeliHoe fBYKeHMe.

7 [IBrb>keHre MaTepUaJbHOU TOUKH 10 1 Bubmorexa LIOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [TpuHuun oTHOCUTe/IbLHOCTH [anues. 1 Bubmioreka IIOK




NHepranbHbIe CUCTeMbl OTCUeTa.
[TepBbiii 3akoH HbtoTOHA

https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuna. [IpuHuun

bubmmoreka IIOK

9 CyIepno3uLuu cuia. Bropol 3akoH
yrep 1 P . https://m.edsoo.ru/ff0c3be8
HeroToHa f11 MaTepuasbHOW TOUKU

10 Tpetnii 3akoH HeroToHa f/151 Bubmioreka IIOK
MaTepHa/IbHbIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKOH BCeMUPHOro TaroreHus. Cunia

bubmioTeka LIOK
11 TsbKecTu. IlepBasg KocMHuueckas
https://m.edsoo.ru/ff0c3d00
CKOPOCTb

1 Cuiia ynpyrocty. 3akoH I'yka. Bec bubmmoreka LIOK
Tesa https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koa(@uuyeHT TpeHusl.

13 Cuia CEH OTI/IBJ'IEI?I/quI rlf v BI/I)P;(EHI/II/I BuGmiorexa [JOK

P P A https://m.edsoo.ru/ff0c3f76
TeJla B KUAKOCTU WIU rase
[TocTynaresnbHOe ¥ BpaljaTe/sbHOe

14 JIBIKeHWe abCOJTIOTHO TBEPZOro Tea. bubmmoreka IIOK
MowmeHT cuisl. [11edo cumnel. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBeCHsI TBEPZIOro TeJla
Vmnynbc MaTepranbHOW TOUKH,

15 CUCTeMbl MaTepUabHbIX TOUeK. Bbubmioreka IIOK
MMrtyibe cuiibl. 3aKOH COXpaHeHust https://m.edsoo.ru/ff0c43d6
VIMITy/IbCa. PeakTHBHOe [BU)KeHHe
PaboTa ¥ MOIIIHOCTb CHJIBI.

16 KuneTtnueckast sHeprus MaTepyuajsbHON bubmmoreka LIOK
Touku. Teopema 06 U3MeHeHHHU https://m.edsoo.ru/ff0c4502
KWUHEeTUYeCKOW SHeprumn

17 [ToTeHuanbHas SHEPrus. Bubmioreka LIOK




[ToTeHuManbHas SHepPrus ynpyro
JlebopMUPOBaHHOM MPY>KUHBI.
[MoreH1ManbHast SHEpPrUs Tesia BOIU3U
MOBEPXHOCTH 3eMJIH

https://m.edsoo.ru/ff0c461a

18

[ToreH1MabHbIE U HETIOTeHLIMa/IbHbIe
cusibl. CBsI3b pabOTHI
HeroTeHLIMaIbHBIX CUJI C U3MeHeHreM
MeXaHW4YeCKOW S3Hepruu CUCTeMbI TeJl.
3aKOH cOXpaHeHUs MeXaHU4YeCKOM
SHEpruu

Bubmioreka LIOK
https://m.edsoo.ru/ff0c478c

19

JlaboparopHast paboTa
«MccnepoBanue CBs3U pabOThI CHITBI C
M3MeHeHHeM MeXaHUUeCKOW SHePTryur
TeJla Ha TIPUMepe PaCTSDKeHHUS
PE3MHOBOTO XKI'yTax»

20

KoHTposbHast paboTa 1o Teme
«Kunemaruka. /JiHaMuka. 3akOHbI
COXPaHEeHHsI B MeXaHUKe»

Bubmioreka IIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHbIEe TIOI0KEeHHS1 MOJIEKY/ISIPHO-
KUHEeTUUeCKou Teopuu. bpoyHoBckoe
nBwkenue. Iuddysus

Bbubmmoreka LIOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep JBUXeHUs U
B3aUMOZ,eMCTBUS YaCTHL] BellleCTBa.
Mogenu cTpoeHus ra3oB, XUAKOCTeN
Y TBEPIBIX TeJ

23

Macca monekyn. Konuyectso
BeliectBa. [loctossHHasa ABorazapo

24

TennoBoe paBHOBecue. TemriepaTypa




U eé usmepenue. llIkana Temrieparyp
Lenbcus

Npeanshbiii ra3 B MKT. OcHoBHOe

bubmmoreka IIOK

25 ypaBHeHne MKT https://m.edsoo.ru/ff0c4fde
AbGcosntoTHasi Temriepatypa Kak Mepa

%6 Cpe/iHell KWHEeTUYeCKOW SHeprum bubmmoreka LIOK
[IBUJKEeHUs MOJIeKy/l. Y paBHeHHe https://m.edsoo.ru/ff0c511e
MengeneeBa-KnanelipoHa

27 3akoH [laibToHA. ['a30Bble 3aKOHbI
JlaboparopHast paboTa

78 «WccnenoBanue 3aBUCMMOCTH MEXY
rapaMeTpamu COCTOSIHUS
pa3pe’KeHHOro rasa»

79 W3ornporieccrl B ueaabHOM rase U Uux bubmmoreka IIOK
rpaduyeckoe npe/iCTaB/ieHHe https://m.edsoo.ru/ff0c570e
BHyTpeHHss 5Heprus
TepPMOJUHAMUUECKON CUCTEMBI U

30 crioco6nl eé u3MeHeHusi. Konvuectso Bubmioreka LIOK
TeTUIOThI U pabota. BHyTpeHHSss https://m.edsoo.ru/ff0c5952
SHeprusi OJHOAaTOMHOI'O UZleaIbHOTO
rasa

bubmmoreka IIOK

31 Buapt eronepeaum https://m.edsoo.ru/ff0c5c36
Y nenbHasi TEMJIOEMKOCTD Bell|eCTBa.

32 KonnuecTBo TenioTsl rpu Bubmiorexa IOK

. https://m.edsoo.ru/ff0c5¢36
Teruionepeaue. AmabaTHbIN MpoLecc
33 [TepBrIii 3aKOH TEPMOZAVHAMUKH U €r0 Bubmioreka IIOK

IMpUMEHEHHKE K U30IpoLeccamMm

https://m.edsoo.ru/ff0c5efc




Heob6paTumocTs 1poLjeccoB B

bubmmoreka IIOK

34 .B %

MPHPOAE. BTOPOH 3aKOH https://m.edsoo.ru/ff0c6230
TepMOJWHAMUKYU

35 [Mpunuun gevicteus u KI1/1 TeryioBoit bubmmoreka IIOK
MallWHbI https://m.edsoo.ru/ff0c600a

36 [uxkn Kapxo u ero KII/I

37 OKoJioruuecKre mpobIeMsl
TeI/I03HepPreTUKU

38 O6ob6maronuii ypok «MoJieKyasipHast bubmmoreka IIOK
¢du3uka. OCHOBbI TEPMOJUHAMUKI» https://m.edsoo.ru/ff0c6938
KonTtposnbHast pabora o Teme

39 «MonekynsipHasi pusvika. OCHOBBI Bubmiorexa [JOK

YIAp ' https://m.edsoo.ru/ff0c6a50
TepPMOJAVHAMUKI»

40 [Tapoobpa3oBaHue U KOHZEeHCalMsl. Bubmioreka LIOK
Ncnapenue v kureHue https://m.edsoo.ru/ff0c63b6
AGcosroTHast U OTHOCHUTE/bHAs

41 BJI&)KHOCTh BO3AyXa. HacklieHHbIM Bubmaotexa OK

AYxa. o https://m.edsoo.ru/ff0c64d8
rnap
TBéppoe Teno. Kpucranmmyeckue u

42 amop@Hble Tena. AHU30TPONUS Bubmorteka IIOK
CBOMCTB KpUCTalioB. JKnujkue https://m.edsoo.ru/ff0c65f0
KpucTanabl. CoBpeMeHHbIe MaTepHUallbl
[1naBneHve u KpucTaaIU3aLusl.

bubmoTeka 1IOK
43 Y penvHad TenuioTa riaBeHus.
https://m.edsoo.ru/ff0c6708
Cybmmarius
bubmioTeka 1IOK

44 y 9)

PABHEHHE TEIVIOBOTO banarca https://m.edsoo.ru/ff0c6820

45 OneKTpU3aLus Tesl. DeKTpUUeCKUM bubmoTeka [IOK




3apsiZi. [lBa BU/ia 3/1eKTPUUYECKUX
3apsiioB

https://m.edsoo.ru/ff0c6bcc

HPOBO,Z[HI/IKI/I ,» AUSJIEKTPUKHU 1

46 [I0JIYTIPOBOIHUKHN. 3aKOH COXPaHeHUs Butmzorexa HOK
YHpOBOA ) p https://m.edsoo.ru/ff0c6bcc
3/1eKTPUUECKOro 3apsifia
BsaumogericTBre 3apsi0B. 3aKOH
47 Kynona. ToueuHsIi 3/1eKTPHUUeCKUi Eutmiorexa HOK
y ) p https://m.edsoo.ru/ff0c6ced
3apsf
HarnpsokéHHOCTB 3/1eKTpUUeCKOro
48 niosig. [IpyHLMn cynepnosuyuu Bubmioreka IIOK
3JIeKTPUUECKUX Toseu. JInHuu https://m.edsoo.ru/ff0c6df2
HaMpsyKEHHOCTU
PaboTa cu 371eKTPOCTaTUYeCcKOTro
49 nnosid. ITorenuman. Pa3HocTts Bubmiorexa LIOK
) Har. https://m.edsoo.ru/ff0c6£00
MOTEeHLUaIoB
IIpoBOIHUKY U THU3I€KTPUKU B
50 SJIPEKT 'Z(L)CTaTI/IIIe’iKOM no[;e Bubmiorexa LIOK
p ’ https://m.edsoo.ru/ff0c7018
HusnekTpruyeckasi TPOHUL[aeMOCTh
bubmioreka LIOK
51 DJIEKTPOEMKOCThL. KOHIeHcaTo
/IEKTPOEMKOCTE HACHCATOP https://m.edsoo.1u/ff0c7126
OJIeKTPOEMKOCTD MJIOCKOTO
52 KOHZeHcaTopa. DHeprus 3apsyKeHHOoro Bubmioreka LIOK
A pa. p p https://m.edsoo.ru/ff0c72c0
KOH/IeHcaTopa
£3 JlaboparopHast paboTa "Vi3mepeHue
3/1IeKTPOEMKOCTU KOHleHcaTopa"
54 [TpuHLMI JeCTBUS U IPUMeHeHHe

KOH/IeHCaTOpOB, KOMMMPOBA/ILHOTO
anrnapara, CTPyMHOr0 IpUHTepa.




OneKTpocTaThyeckast 3alura.
3azemMieHue 371eKTpornpubopos

55

OneKTpUYeCcKum TOK, yCJIOBUS ero
cyljecTBoBaHUs. [10CTOSIHHBIN TOK.
Cwuia Toka. HampskeHue.
Conporunenue. 3akoH Oma zjist
ydacTKa Lieru

56

[TocnemoBatenbHOe, MapasiesibHOe,
CMeIIaHHOe COoeZMHeHNe
MPOBOAHUKOB. JlTabopaTtopHast paboTa
«/I3yueHune CMeIIaHHOTO COeZMHEeHUS
PEe31CTOPOB»

Bubmioreka IIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIHOCTh 37IeKTPUYECKOTO
TOKa. 3akoH [Ixoyns-JleHua

bubmmoreka LIOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma /17151 TOTHOW (3aMKHYTOM)
3/1eKTpruyeckon 1enu. Kopotkoe
3ambikaHue. JlaboparopHast paboTa
«M3mepenue 3/JC UCTOYHUKA TOKA U
€ro BHYTPEHHero COIpOTUB/IEHUSI»

bubmoTeka [IOK
https://m.edsoo.ru/ff0c7ae0

59

ONeKTPOHHAsi NPOBOAMMOCTb TBEPABIX
MeTaJ/lJIOB. 3aBUCHMOCTD
COMNPOTHUBJIEHUSI METAJIZIOB OT
TeMnepaTypbl. CBepXIpoBOAUMOCTb

60

O/IeKTpUUeCKUM TOK B BaKyyMe.
CBoiiCcTBa 3/1eKTPOHHBIX ITyUKOB

61

[TosyTipoBOiHUKY, UX COOCTBEHHAs U
NpUMecHasi TPOBOAUMOCTh. CBOMCTBA
p—n-niepexozia. I1oynpoBogHUKOBBIE

bubmoTeka 1IOK
https://m.edsoo.ru/ff0c84ae




rpubopbI

OneKTpUYeCcKui TOK B pacTBOpax 1

62 pacruiaBax 3/IeKTPOJIUTOB. 1 Bubmioreka LIOK
OeKTpOo/IUTAYeCKas AUCCOLaLUs. https://m.edsoo.ru/ff0c82ba
ONeKTpoJIv3
OmneKTpUYeCcKui TOK B rasax.

63 CamocTosiTeNnbHbIN 1 1 Bubmioreka IIOK
HEeCaMOCTOSITe/IbHbIN paspsz. MoHus. https://m.edsoo.ru/ff0c84ae
[Ina3ma
DneKkTpuuecKue MprubOpsI U

64 YyCTPOUCTBA Y X NPaKTHYeCKoe 1 Bubmioreka IIOK
rpuMeHeHue. [TpaBuia TeXHUKU https://m.edsoo.ru/ff0c86fc
6e3omacHoCcTH

65 O6o01aroIuit ypoK 1 Bbubmmoreka LIOK
«ONeKTpoAHaMUKa» https://m.edsoo.ru/ff0c88be
KouTponbHasi paboTa 1o Teme

66 «DnekTpocTatuka. [locTosiHHBIN 1 bubnuoreka LIOK
3/1eKTpUUecKuii Tok. TOKU B https://m.edsoo.ru/ff0c8a8a
pas/IMyHbIX Cpejax»

67 Pe3epBHbIi ypok. KoHTposibHas 1 bubmmoreka IIOK
pabora o Teme "DsieKTpoiHAMUKA" https://m.edsoo.ru/ff0c8c56

68 Pe3epeHbIii ypoK. O000IIIAOIMI YPOK 1 bubmmoreka IIOK
no temMam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBLIEE KOJIMYECTBO YACOB ITO 68
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11 K/TACC

KommuecTBo yacoB JJIeKTPOHHBbIE
No ara u(ppoBbIe
n/n Tema ypoka Bcero Kourposeubie | HpakTutecku fll3leEHI/Iﬂ ]:6[()1;l;OBaTEJIbeIe
padoThI e padoTbI pecypeer
[TocTosiHHBIE MAarHUTBI U UX

1 B3aUMO/IeUCTBUE. MarHuTHoe moJie. 1 bubmoreka LIOK
BekTop MarHuTHOM MHAYKUWU. JInHUN https://m.edsoo.ru/ff0c9778
MarHUTHOW UHAYKLIUU
MarsuTHOe 1osie NpOBOJHUKA C

9 TOKOM. OrbIT JpcTrea. 1 bubnuoreka LIOK
B3aumogeiicTBre TPOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTopHast pabora «/3yueHue 1 1 bubnmoreka LIOK
MAarHUTHOIO I10JI KaTYyIIKW C TOKOM» https://m.edsoo.ru/ff0c98fe
[eiicTBe MarHMTHOTO T10JIS1 Ha
MPOBOJHUK C TOKOM. Cria Amriepa.

4 JlabopaTopHasi paboTa 1 1 bubnuoreka IIOK
«/ccnenoBanue J1eMCTBUS https://m.edsoo.ru/ff0c9acO
TOCTOSIHHOT'O MarHWTa Ha PaMKy C
TOKOM»

[eiicTBe MarHUTHOTO T10JIS1 Ha

c JBWXKYILYIOCSA 3apsDKeHHYI0 YacTULLy. 1 bubnuoreka IIOK
Cuna Jlopentja. PaboTa cumbl https://m.edsoo.ru/ff0c9df4
JlopeHna

6 OJIeKTpOMarHuTHas UHAYKUus. [1oTok 1

BeKTOpa MarHUTHOW UHAYKLMU. D1C




WHAYKIWH. 3aKoH BJIeKTpOMaFHI/ITHOﬁ

vHAyKUMK Papazes
JlaboparopHasi pabota
7 «/ccnenoBanve sBIeHUAS Bubmorexa OK
A = https://m.edsoo.ru/ff0cal150
3/1eKTPOMarHATHON MHAYKLAW»
WHpyKTUBHOCTS. fIB/1eHHe
3 caMorMHAyKLUuU. D/1C caMOUHAYKLMH. bubmoreka [IOK
OHeprusi MarHUTHOI'O I10J/151 KaTyLIKHU C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMarHUTHOE T10J1e
TexHUYeCKre yCTPOMCTBA U UX
TIpUMEHEeHHe: TTOCTOSTHHbIE MarHUTHI,
9 371eKTPOMAarHUThI, 3/IeKTPO/IBUTaTe/lb,
YCKOPUTE/U 3/IeMeHTapHbIX YaCTHLI,
VH/YKL[MOHHAsI TleUb
10 O6o01arotuil ypok «MarHuTHoe bubnmoreka LIOK
riosie. J/IeKTPOMarHUTHast UHAYKLYS» https://m.edsoo.ru/ff0cab82
KonTponbHast paboTa 1o Teme
11 MaruuTtHoe 1oJie bubmorexa OK
« .
https://m.edsoo.ru/ff0cad58
OJIeKTPOMarHUTHask UHAYKLUS»
CBobo/iHBIE MEXaHUUECKHe
KonebaHusi. 'apMoHHUYecKue
12 KosiebaHus1. YpaBHeHHe bubmotexa LIOK
7P . https://m.edsoo.ru/ff0caf06
rapMOHUYeCKUX KoeOaHUH.
IIpeBpalene sHeprUn
JlaboparopHas paboTa
13 «HWccnenoBanve 3aBUCMMOCTH

repro/ia Majbix KonebaHui Tpy3a Ha
HUTU OT JJTUHBI HUTHU U MacChl rpy3a»




14

KonebatenbHblit KOHTYP. CBOOOHBIE
3/IeKTPOMarHUTHbIE KOJIe0aHus B
u/leaibHOM KojiebaTeIbHOM KOHTYPE.
Amnasnorus MeXx1y MeXaHHUeCKUMH U
3/IEKTPOMarHUTHBIMU KOJIe0aHUSIMU

bubnuoreka IIOK
https://m.edsoo.ru/ff0cb820

15

®opmysa TomcoHa. 3aKoH
COXpaHeHMsI SHEPrUY B U/lea/IbHOM
KosiebaTesTlbHOM KOHTYpe

bubnuoreka IIOK
https://m.edsoo.ru/ff0cb9c4

16

[TpeacraB/ieHKe O 3aTyXarOIIUX
KosieOaHusIX. BbIHYX/1eHHbIe
MexaHHuecKue Kojebanus. Pe3oHaHc.
BbIHY>X/]eHHbIE 37IeKTPOMarHUTHbIe
KoslebaHus

bubmmoreka IIOK
https://m.edsoo.ru/ff0cbb86

17

[TepemeHHbIM TOK. CHHYCOUA/IBHBIN
riepeMeHHbIN TOK. MOIIHOCTh
TepeMeHHOr0 ToKa. AMIIMTYJTHOe U
JeMCTBYIOLLlee 3HaUeHWe CH/Ibl TOKa U
HarpsbKeHust

bubmoreka IIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancgopmarop. [Ipor3BozcTBo,
nepeziaua U oTpedsieHre
3/1eKTPUYEeCKOU SHepruun

19

Y CTpPOWCTBO U MpakTUUeCcKoe
NIpYMeHeHUe 3/1IeKTPUYeCKOro 3BOHKa,
reHeparopa rnepeMeHHOr0 TOKa,
JIMHUM 3/1eKTpoIrepesjad

bubmoreka LJOK
https://m.edsoo.ru/ff0cc324

20

JKOJIOTUUeCKHe PUCKU TIPU
TIPOM3BO/ICTBE 3/IEKTPO3HEPIUU.
KynbTypa ucnons3oBanus
371eKTPO3HEPIUH B IOBCEIHEBHOM




JKU3HHU

MexaHHUeCKHe BOJTHBI, YC/IOBUS
pacnipoctpaHenus. [Tepuoa. CKOpoCTb

bubmoreka LIOK

21
pacripocTpaHeHus U AJIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[TonepeuHble ¥ MPO/OJIbHBIE BOJTHbI
Y 3ByK. CKOpPOCTb 3ByKa. ['pOMKOCTB bubmoreka LIOK
3ByKa. Bricota ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
OJIeKTPOMarHUTHbIE BOJTHBI, UX
. bubnmoreka LJOK
23 CBOMCTBa U CKOpOCTh. IlIkana
https://m.edsoo.ru/ff0ccfeQ
371eKTPOMAarHUTHBIX BOJIH
[IpuHLMIIBI paiOCBSA3U U
24 TenieBUeHus. Pa3BuTre CpefiCcTB
cBa3u. Paguosnokanus
oe KonTponbHast pabota «Konebanus u bubnuoreka IIOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimosiMHeHOe pacrpocTpaHeHue
%6 CBeTa B OZJHOPO/IHOM cpejie. bubmmoreka IIOK
ToueyHbI1 UCTOUHUK cBeTa. JIyyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkeHue cBeTa. 3aKOHBI
27 oTpakeHus cBeTa. [TocTpoeHue Bubmiorexa [JOK
p L p https://m.edsoo.ru/ff0cd4e0
1300pa’keHU B TIJIOCKOM 3epKasie
IIpenomienue ceeta. [TosHOE
)8 BHyTpeHHee oTpakeHue. [IpejebHbIN bubmoreka LIOK
yI'0J1 II0/IHOI'0 BHYTPEHHEr o https://m.edsoo.ru/ff0cd7f6
OTpa’KeHHUsI
59 JlabopaTopHast pabota «/3mepeHue bubmoteka LIOK

TMOKa3aTeJid MMpejIOMJ/IEHHA CTeK/Ia»

https://m.edsoo.ru/ff0cd67a




JIun3sel. [TocTpoeHue W300paXkeHUH B

30 muH3e. dopMya TOHKOU JIMH3BI Bubmiorexa [JOK
- OPMY ' https://m.edsoo.ru/ff0cddl1e
YBenvueHue JIMH3bI
JlaboparopHasi pabota
31 «HWccnegoBaHue CBOMCTB
1300pakeHUH B TMH3aX»
HOucniepcusi cBeta. C/10>KHBIA COCTaB
37 6enoro ceeta. I]BeT. JlabopaTopHas
pabora «HabsrozeHre gucnepcuu
cBeTa»
33 WNuTepdepentius ceeta. Audpakiys bubmmoreka LIOK
cBeTa. [IudpakijoHHas peliéTka https://m.edsoo.ru/ff0ced22
4 [TorepeyHOCTL CBETOBBIX BOJIH. bubmoteka LIOK
[Tonspu3saryis ceeta https://m.edsoo.ru/ff0cf02e
35 Onrtuyeckue IPUOOPHI U yCTPOWCTBA U
yCJ/IoBUSI UX Oe30T1acHOT0 TIPUMeHeHust
['paHUIlbI TPUMEHUMOCTH
36 KJ/lacCMUecKor MexaHukH. [TocTtynarsl bubmoreka LIOK
Criel[MaabHOM Teopuu https://m.edsoo.ru/ff0cf862
OTHOCUTEJIbHOCTH
OTHOCUTEILHOCTb OJHOBPEMEHHOCTH.
37 3ame/jjieHre BpeMeHHU 1 COKpallleHue Bubmorexa [IOK
A p parti https://m.edsoo.ru/ff0cfa42
JUTUHBI
OHeprusi U UMIYJIbC PeISITUBUCTCKOU
38 yacTtuibl. CBs3b MacChl C SHEPruen u Bubmorexa OK
Het P https://m.edsoo.ru/ff0cfc68
VMMITY/TbCOM. DHEePrus MOKOsI
39 KonTtponbHast pabora «OnTHKa. bubmoreka IIOK

OCHOBBI CriellanbHON TeOpUH

https://m.edsoo.ru/ff0cf6£0




OTHOCHUTE/IbBHOCTH»

®otoHbl. Popmyna I1naHka. OHeprus

bubmoreka IIOK

40
Y UMMYJIbC POTOHA https://m.edsoo.ru/ffOcfe16
OTKpbITHE U UCCIe0BaHNe Eub IIOK
nbnoreka
41 . A.T.
poros(exTa. Ormbirer https://m.edsoo.ru/ffOcffc4
CroJsieToBa
3akoHbI (oTO3(P(heKTa. Y paBHEHUE
N (EO P P bubmoTeka [IOK
42 OnHILTelHa A5 poTo3ddekTa.
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuiia» dotoaddekra
Hasmenue ceeta. OmbiTel 1. H.
43 JlebeneBa. XuMHUeCKoe IeCTBUe Bubmorexa [JOK
A A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHHUUecKue yCTpPONCTBa U
44 MpaKTUUeCKoe NpYMeHeHue:
dboTo3/1eMeHT, HOTOIaTUMK,
cojtHeuHast OaTapesi, CBeTOAMO/
bubmioreka LJOK
PemieHue 3a/1a4 1o TeMe «371eMEHTBI
45 . https://m.edsoo.ru/ff0d030
KBaHTOBOM OTTHKW» 5
Mopens atoma ToMcoHa. OnbIThI
46 Pe3epdop/a mo paccesiHuO 0-4acTH Bubmorexa OK
POOPA P - https://m.edsoo.ru/ff0d091a
[TnaHetapHasi MOZieJib aTOMa
bubnmorteka LJOK
47 IToc bo
TyJIaThl bopa https://m.edsoo.ru/ff0d0afa
W3nyuenue u norJioijeHre (OTOHOB
48 1 I/I}ll'le exoze aTOMéLlu co Hcit;o OBHS bubmmorexa OK
P pexon - A yp https://m.edsoo.ru/ff0d0afa
SHepruu Ha Apyroi. Busibl crieKTpoB
49 BosHoBBIe cBolCTBa yacTuLl. BosiHbI bubmoreka LIOK




ne bpoiins. KopryckynsipHo-
BOJIHOBOM Jlyanu3M. CIIOHTaHHOe U
BBIHY)K/IEHHOE U3J/ly4eHHue

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PaZiIMOaKTUBHOCTH. OMBITHI
Pesepcop/ia 1o orpe/esieHUI0 COCTaBa
PaIM0AKTUBHOTO WU3/TyUeHHUsI

bubmioTeka LIOK
https://m.edsoo.ru/ff0d0fd?2

51

CsoiicTBa anba-, 6eta-, raMMa-
u3nyueHus. BiusiHue
PaJJMOAKTUBHOCTH Ha >KUBbIE
OpraHU3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otombl. Anbda-pacmaf,.
O/eKTPOHHBIN Y TIO3UTPOHHBIN OeTa-
pacnaz. ['amma-usnyyeHue

bubmoreka LJOK

https://m.edsoo.ru/ff0d116
2

53

OHeprus CBSA3U HYK/IOHOB B sifipe.
SAnepHble peakuyu. S nepHbIi
peakTop. [Ipo6siembl, TIepCIIeKTHBEI,
9KOJIOTUYEeCKYe acleKThl siZIlepHON
SHepreTUKu

bubmoreka LJOK

https://m.edsoo.ru/ff0d135
6

54

J/ieMeHTapHble yacTulbl. OTKpbITHE
no3uTpoHa. MeTtoel HaO/MIOeHUS U
perucrpaLuy 371eMeHTapHbIX YaCTHLI.
Kpyrsiii cron «®yHaameHTanbHbIe
B3aumogzeucTsus. EquHcTBO
(bur3nUecKoil KapTUHbBI MHPa»

bubmoreka LJOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Bé31H0r0 Heba. Co3Be3zus,
SIPKHE 3BE3/Ibl, TVIAHEThI, KX BUJMMOE
nBrkeHre. ColTHeUHast CHCTeMa




56

Connije. ComHeuHasi akTUBHOCTb.
Ncrounuk sHeprun CoJsiHIA U 3BE3]

57

3BE3/ibl, UX OCHOBHEIE
XapaKTepUCTUKU. 3BE3/IbI T/TaBHOU
roc/iefioBaTelbHOCTH. BHyTpeHHee
cTpoeHue 3Bé3]. CoBpeMeHHbIe
TIpe/ICTaB/IeHUsI O TIPOUCXOXKIEHUH U
sBosiroLy CoHLIA U 3BE3]

58

Mneunsiii [Iyte — Hama ["anaktuka.
[Tonoxxenve u aBrkenue CosHLa B
lNanakTtuke. I'aakTuky. YépHsble
JBIPBI B 1pax rajakTHUK

59

Bcenennas. Pasberanue rajiakTvk.
Teopus BosibLoro B3peiBa.
PenvikroBOoe n3snyueHue.
MertaranakTuka

60

HepewienHsie mpo6/ieMbl aCTPOHOMUH

61

KonTtposnbHast paboTta «DJieMeHThI
aCTPOHOMUU U aCTPOPUIUKU»

62

O6o06mmaroiuit ypok. Ponb pusuky u
aCTPOHOMHHU B 3KOHOMHUYECKOH,
TeXHOJIOTUUECKOM, COI[UaIbHOM U
3THUYeCKOoM cdepax JesTeTbHOCTU
YesioBeKa

63

O6o6mmaroiiuii ypok. Ponb 1 MecTo
(U3MKK U aCTPOHOMUH B
COBPEMEHHOW HayYHOUW KapTHHE MUPa

64

O6o6maroiiuii ypok. Posb




¢dur3uueckoit Teopuu B GOPMUPOBAHUU
ripe/iCTaB/eHUN 0 (pU3MUecKo
KapThHe MHUpa

O6o6miaroiiuii ypok. Mecto
¢du3nuecKoil KapTUHbLI MUpa B 0011IeM

65 PS4y COBpEeMEeHHBIX eCTeCTBEHHO- 1
HayUHbIX Mpe/iCTaB/IeHHI O NIPUPO/ie
66 Pe3epBHbIi1 ypok. MaruuTtHoe mose. 1
OneKTpoOMarHuTHasi UHAYKLS
Pe3epBHbIit ypok. Ontrka. OCHOBBI
67 CrieljaIbHOU Teopru 1
OTHOCUTE/IbHOCTH
Pe3sepHblii ypok. KBaHTOBas (usmka. bubnuoreka LIOK
68 OJIeMEeHTbI aCTPOHOMUU U 1 https://m.edsoo.ru/ff0d178
acTpo(pu3mKu 4
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

» ®dusuka, 10 knacc/ Msikuies I'.41., byxoBues b.b., Corckuit H.H. nozx
penakiueii I[TapdentreBoii H.A., AKiioHepHOe 0011jecTBO «VI31aTeNbCTBO
«IIpocserenue»

» ®u3uka, 11 knacc/ Makuiues I'.J1., byxosues b.b., Yapyrun B.M. oz
penakiueii [TapdentbeBoii H.A., AKiioHepHOoe o611ecTBO «31aTenbCTBO
«ITpocserjeHue»

» ®u3smka, 11 kmacc/ KacesiHoB B.A., O0111eCcTBO C OrpaHUUYeHHOM
OTBeTCTBeHHOCThIO «/[IPODAx»; AKijioHepHOe 0011jecTBO «V37aTeNbCTBO
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