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INIOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o u3vkKe BKJIFOUAET:
 TJIAaHMPYeMbIe pe3y/bTaThl 0CBOEHUS Kypca (r3vku Ha 6a30BOM ypOBHe, B
TOM UHCJIe TIpe]MeTHbIe Pe3y/IbTaThl 110 ToJaM 00yueHUs;

e cojep>kaHHe yueOHoro rpeameTa «Pu3mKa» 1o rogam 00yueHusl.

dusmKa Kak Hayka O Haubosee 0OOIIMX 3aKOHaX TIPUPO/IbI, BBICTyMas B
KauecTBe yueOHOro TipeZiMeTa B IIIKOJIe, BHOCUT CYII|eCTBEHHbBIN BK/IaJ] B CUCTEMY
3HaHui 06 okpyskatoijem mupe. [IIKombHBINA Kypc (GU3UKU — CUCTEMOOOpa3yIOIHii
[Jisl eCTeCTBeHHO-HayUYHbIX yueOHBIX TIpeMeTOB, TIOCKOIBKY (U3ndeckue 3aKOHbI
JeXXaT B OCHOBe TIPOIIeCCOB U SIBJIEHWM, H3ydaeMbIX XHUMUel, Ouosorue,
¢usmueckor reorpaduerd U acTpoHOMUeW. Vcronb30BaHME U AKTHBHOE
npuMeHeHue  (U3MYECKUX 3HAHWUW  Ompefie/isieT XapakTep W pa3BUTHe
pa3sHOOOpa3HbIX TeXHOMOTU B cdepe SHEPreTUKH, TPAHCIIOPTa, OCBOEHUS
KOCMOCa, TO/IyyeHHsi HOBBIX MaTepuajoB C 3aZldHHbIMU CBOMCTBaAMM U JpPYTHUX.
V3yyeHre (PU3MKU BHOCUT OCHOBHOW BK/ajJ B (POPMHpOBaHME eCTeCTBEHHO-
HayyHOW KapTWHBI MHpa 0O0yuaroiuxcs, B (JOPMHUPOBaHHE YMEHHUM TPUMEHSThH
HayYHbIA MeTO/] TI03HAHMUSI TPH BBITIOIHEHUY UMM yUeOHBIX UCC/Ie[JOBaHUM.

B ocHoBy Kkypca ¢Gu3MKU i1 ypOBHS cpefiHero o0iero oOpa3oBaHus
MOJIOKeH P, Ujed, KOTOpble MOXXHO pacCMaTpuBaTh KakK TMPUHLMIBI €ro
TOCTPOEHUSI.

Hoes yenocmHocmu. B COOTBeTCTBUM C Hel KYypC SIB/SIETCS JIOTHUYECKU
3aBepLUEHHBIM, OH COJ€P)KUT MaTepuaa M3 BCeX pas3zesioB (M3UKH, BK/IOUaeT Kak
BOIPOCHI K/IaCCMYECKOU, TaK U COBPEMEHHOM (PH3UKHU.

Hoes zeHepanuzayuu. B cooTBeTCTBUMM C Hel MaTepuan Kypca (U3UKU
00belMHEH BOKPYT (U3WUYECKUX Teopuil. Beayium B Kypce sIBSeTCS
dbopMrpoBaHue TIpe/iCTaB/eHUd O CTPYKTYPHBIX YPOBHSIX MaTepuH, BelllecTBe U
roJie.

Hoes eymanumapuzayuu. Eé peanusaijusi TipeArosiaraeT WCI0J/b30BaHUe
I'YMaHUTApHOTO TOTeHLMana (U3M4YecKor HayK, OCMBIC/IEHWe CBSI3W Pa3BUTUS
¢usvku ¢ pa3ButheM O0OIIecTBa, a TakkKe C MHPOBO33peHUYEeCKUMH,
HPaBCTBEHHBIMH U IKOJIOTUUECKHUMU MPOOIeMaMH.

Hoess npuknaovol  HanpaeneHHocmu. Kypc ¢u3ukyd — mipearosnaraet
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHUX M TEXHOJIOTMUECKUX MPUI0KeHUU
V3YUYEHHBIX TEOPHUH 1 3aKOHOB.

Hoes 3Kkono2usayuu peanusyeTcsi TMOCPEACTBOM BBEJEHUS 3/IEMEHTOB
CoJiep)KaHus, TIOCBSIIIEHHBIX 3KOJOTHYeCKHUM Tpo0sieMaM COBpPEMEHHOCTH,
KOTOpbIe CBSI3aHbI C pa3BUTHEM TEeXHUKHW U TEXHOJIOTHH, a TakKe 00CYyKIeHUs
npo6sieM paLMOHaTILHOTO MPHUPO/OTI0Ib30BaHUS U SKOIOTUUeCKOM 6e30macHOCTH.



Crep>KHEBLIMHM 3/IeMeHTaMHM Kypca (M3MKH Ha ypOBHe cCpefHero oOIero
oOpa3oBaHus SBASIOTCS (u3nueckue Teopur (HopMUpOBaHUWe TIpeCTaB/IeHUN O
CTPYKTYype MOCTPOeHUs1 (PU3rueCcKour Teopyuu, poju (PyHJamMeHTaTbHbIX 3aKOHOB U
TIDUHIIMTIOB B COBPEMEHHBIX TIpeJICTaBJIeHUsIX O TIpUpPOZie, TpaHUIlaX
TIPUMEHUMOCTU TEeOpUH, [Jid OIMCaHUsl eCTeCTBEeHHO-HayUHbIX SIBJIEHUM U
TIPOL[eCCOB).

CUCTeMHO-/IesITeTbHOCTHBIM TIOAX0J, B Kypce (DU3MKU peann3yeTcs TMpex[e
BCETO 3a CYET OpraHu3alid SKCIepUMeHTATbHON JesTeTbHOCTH O0YyJaroIuXCsl.
Ons  6a30Boro ypoBHA Kypca (U3MKKM — 3TO UCIOJb30BaHHE CUCTEMbI
(bpoHTaNbHBIX KpPAaTKOBPEMEHHbIX SKCIIepUMEHTOB U JlabopaTopHbIX pabor,
KOTOpble B TIporpaMme Mo ¢du3uke 00beJuHEHbI B OOIMM CIMCOK YUeHUYeCKUX
MpaKTHYeCcKUx paboT. BoifiesieHre B yKa3aHHOM TiepedHe j1abopaTOpHBIX pabor,
MPOBOJJUMBIX [IJi1 KOHTPOJSI U  OLIeHKH, OCYILeCTB/seTCd yuyaCTHUKaMH
oOpa3oBaTesbHOrO TIpollecca WCXOAs U3 0COOeHHOCTeW IJIaHUPOBaHUS U
ocHaileHus:i KabuHeta ¢usuku. [Ipu 3ToM obecrieurBaeTcss OBJ/aJieHUE
00yuarolUMHUCS YMEHUSIMHA TIPOBOJWTHL KOCBEHHBbIE HW3MEPEeHWUs], HCC/IeJOBaHMUS
3aBUCUMOCTeN (PU3UUeCKUX BeJWUMH W TIOCTAHOBKY OMBITOB I10 TIPOBEpKe
TIpe/IJIOKeHHbIX TUTIOTES.

bonbilloe BHUMaHHWe y/e/seTCsS peIleHU0 PacYéTHbIX M KaueCTBEHHBIX
3aja4. [Ipy 5TOM /151 pacuéTHBIX 3a/au MMPUOPUTETOM SIB/SIFOTCS 3a/lauMl C SIBHO
3a/1laHHOM (HU3MUeCKOUN MO/Ie/TbI0, TT03BOJISIOIIMe IPUMEHSTh U3yUeHHbIe 3aKOHBI U
3aKOHOMEPHOCTM KaK W3 OJHOr0 pasfiesia Kypca, TaKk U UHTErpupys 3HaHUS U3
pa3HbIX pa3/iesioB. [isi KaueCTBEHHBIX 3a/jau TIPUOPUTETOM SIBJISIFOTCS 3a/laHus Ha
oObsicCHeHHe TIPOTeKaHWs (PU3NUeCKUX SIBJIEHWN W TPOLIeCCOB B OKPY’KaloLeH
Ku3HU, TpeOyrome BbIOOpa (uU3MUeckol MoJenud [ CUTyallud TPaKTHUKO-
OpPHEHTHPOBAHHOT'O XapaKTepa.

B cootBerctBUM C TpeboBanusimu P®I'OC COO Kk MaTepuaabHO-
TEeXHUUECKOMY ob0ecrieueHHt0 yueOHOro Tipoijecca 0a30BbIii ypOBeHb Kypca
¢b13MKKM Ha ypoBHe cpeiHero o01riero o6pa3oBaHus JO/DKeH U3yUuaThCsl B YCJIOBUSIX
npeMeTHOr0 KabuHeTa (M3MKU WIA B YCJIOBUSIX WHTETPUPOBAHHOTO KabOuHeTa
TpeIMETOB eCTeCTBeHHO-Hay4YHOro IMK/aa. B kKabuHeTe (U3MKU [I0/DKHO OBIThH
HeoOxoauMoe JlabopatopHoe o6opyzZoBaHMe [ BBITOJHEHHS YKa3aHHBIX B
rporpamMMe 10 u3uKe yUeHHUYeCKUX MPaKTUYeCKuX paboT W JeMOHCTpaI[MOHHOe
obopyaoBaHue.

HdemoHcTpaloHHOe 0060pyZioBaHue (OpMUpDYeTCs B COOTBETCTBUU C
MIPUHLIATIOM MWHHMAQ/IbHOM  [IOCTAaTOYHOCTH M 00ecrieudBaeT TIOCTAHOBKY
Nepeurc/ieHHbIX B TMporpaMMe Mo (U3MKe K/IHUeBbIX [JeMOHCTpALUil s
VCCNeIOBAaHUS  M3y4yaeMbIX SIBJ€HUW U TIPOLIECCOB, SMIMUPUUYECKUX W
dbyHZaMeHTa/IbHbIX 3aKOHOB, MX TeXHUUECKHUX MPUMEHEeHU.



JlabopaTopHoe 00OpyA0OBaHMe [Ji YUYeHHYeCKUX MPaKTHUYeCKuX paboT
dbopmupyeTcsi B BU/le TeMaTHUeCKMX KOMILJIEKTOB M 00ecrieurBaeTCss B pacuéTte
OJTHOTO KOMIUJIeKTa Ha /BYX oOydvammumxcsa. TemaTHUyecKHe KOMIIIEKThI
naboparopHoro 060pyziOBaHMs [O/DKHBI OBITH TIOCTPOEHBI HAa KOMIUIEKCHOM
WCTI0/Tb30BaHWM aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, a TakKkKe KOMITbIOTEPHBIX
M3MepUTe/IbHBIX CUCTeM B BU/le 1M POBLIX TabopaTopuii.

OCHOBHBIMH 11e/IIMH U3yueHust PU3nKH B 0011ieM o0pa30BaHUU SIBJISTFOTCS:

e (QopmupoBaHHe HHTEpPeca W CTPeMJIEHHS OOYyYaroIMXCs K HaydHOMY
W3yUeHUIO0 TPHUPO/Ibl, Pa3BUTHE WX HWHTE/JIEKTya/lbHbIX M TBOPUECKUX
CII0COOHOCTeI;

e pa3BHUTHe Mpe/[CTaB/JeHNUN 0 HAYYHOM MeTo/ie TI03HaHUs U (opMUpOBaHKe
WCC/e/IoBaTe/IbCKOT'0 OTHOIIIEHUS K OKPY KatOI[1UM SIBJIEHUSIM;

e (¢dopMUpOBaHHWE HAyYHOTO MHDPOBO33DEHUSI KaK pe3y/bTaTa H3yueHust
OCHOB CTPOEHMsI MaTepuu U (pyHJaMeHTaIbHbIX 3aKOHOB (DU3UKY;

e (dopMupoBaHHe YMeHMM OOBSICHATH SIBJIEHUST C  HCIIO0/Ib30BaHHUEM
(bur3nUecKuX 3HaHUIM U HayUHBIX []0Ka3aTe/bCTB;

e (¢dopMUpOBaHKe TIpe/CTaBJeHUM O Poau (GU3UKU [Jis pa3sBUTUSL APYTUX
€CTeCTBEHHBIX HayK, TEXHUKW U TEXHOJIOTHH.

HocTikeHre 3TUX Iiesield obecrieurBaeTcsl pellieHHeM CeAyIOIUX 3ajay B

Tnipoijecce u3yueHust Kypca GHU3MKHU Ha ypOBHE cpefiHero o0iero obpa3oBaHus:

e TmpuoOpeTeHMe  CHUCTeMbl  3HaHMKM 00  oOmUX  Qu3NUeCKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TeopusiX, BKJ/THOYast MeXaHUKY,
MOJIEKY/ISIPHYH0  (DM3UKY, 3/eKTPOJWHAMHUKY, KBAaHTOBYH) (U3UKy U
3JIeMeHTBI aCTPO(U3UKY;

e (¢dopMUpOBaHHWE YMeHWM TPUMEHSATb TeopeTUUeCcKue 3HaHusl s
00BsicHeHUs] (U3MUECKUX SIBJeHWA B TpUPOAe W /s TIPUHSATHS
TpaKTUYeCKUX pellleHuH B MOBCeHEBHOM JKU3HMU;

e OCBOEHHME CITIOCOOOB peIlleHHsI pa3/uuHbIX 3a7@d C SBHO 3a/laHHOM
¢bu3uueckoi MoAeNbl0, 3a/lau, TMOJpa3yMeBalolMX CaMOCTOsITebHOe
co3JjaHue (prU3nUecKor MoZie/iu, aiekBaTHOW YC/IOBUSIM 3a/lau;

e TOHWMaHWe (PU3NUECKUX OCHOB W TPUHIIAIIOB JENCTBUS TeXHUUeCKUX
YCTPOMNCTB U TEXHOJIOTMYECKUX TIPOLIeCCOB, UX BJIMSHUS Ha OKPY KaroIIyto
Cpeny;

e OBJIa/leHHMe MeTO/laMHd CaMOCTOSITeJIbHOTO TJIAHWPOBaHUSI U TPOBeJEeHUs
(bu3MUecKuX 3KCIepUMEHTOB, aHa/u3a M UHTepIipeTaliud UHGOpPMalUH,
orpe/iesieHUsl I0CTOBEPHOCTH TI0JIyYeHHOT'0 pe3y/ibTaTa;

e CO3/laHH€e YCJIOBUH /i1 Pa3BUTHS YMEHUM TIPOEKTHO-UCCJIe/I0BaTeTbCKOM,
TBOPUYECKOU J1eTeTbHOCTH.



Ha wu3yuenme ¢wusuku (06a30BbIM ypoBeHb) Ha YPOBHE CpeAHEro o0Imero
obpa3oBanust otBoauTcsa 136 yacos: B 10 Knacce — 68 wacoB (2 uaca B HeJje/i0), B
11 knacce — 68 yacoB (2 yaca B He/le/li0).

[TpennaraeMerii B TiporpamMme 10 (¢u3MKe TiepeueHb J1laOOpPAaTOPHBIX U
MPAaKTUUeCKUX paboT sBJ/sSETCS PpeKOMEHAOBAaHHBIM, YUWTe/lb [ejiaeT BbIOOD
TpoBeJieHUsT J1abopaTOpPHBIX pPAabOT U OMBITOB C YUETOM WHUBUAYaJbHBIX
0cobeHHOCTeN 00yYaroIUXCsl.



COAEPXXAHUE OBYUEHUA
10 KJTACC

Pa3pes1 1. ®usuka ¥ MeTOABI HAYYHOI'0 I03HAHUSA

du3nka — Hayka O rpupofe. HayuHble MeTO[bl MO3HaHHS OKpY’Karolllero
Mupa. Posb 3KCIlepyMeHTa YW TeOpuM B [poliecce I103HAHUSA IPUPOJBL.
OKCrepyMeHT B (PU3KKe.

MopenvpoBanue (U3MYeCKUX SIBJIEHWKA U mpoleccoB. HayuHble TUMoTe3sl.
dusnueckre 3aKOHbI M TeopuM. ['paHULIBI NPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpuHLMIT COOTBETCTBUA.

Ponb 1 mMecTto (u3UKM B (POPMHUPOBAHUM COBPEMEHHOW HAyYHOU KapTUHBI
MHpa, B IPaKTUYECKOU [1eATe/TbHOCTH JIFOJIeN.

LemoHcmpayuu

AwnanoroBele ¥ 1M(ppOBbIe U3MepUTeNbHble TPUOODPLI, KOMIIbIOTEPHbIE
JaTYMKH.

Pa3pen 2. MexaHUKa

Tema 1. Kunemamuka

MexaHuueckoe aABWKeHUe. OTHOCHMTETBHOCTb MeXaHWYEeCKOIO JIBMXKEHUS.
Cucrema otcuéra. Tpaekropus.

[TepemelrieHre, CKOpPOCTb (Cpe/iHsSISi CKOPOCTb, MTIHOBEHHasi CKOPOCTb) U
yCKOpeHHe MaTepuajibHOM TOUKM, MX MPOEeKI[MM Ha OCH CHCTeMbl KOOp/HWHar.
CrioxkeHue riepeMellleHUN U CJI0)KeHWe CKOPOCTe.

PaBHOMepHOe W paBHOYCKOPeHHOe TIpsIMOJIMHelHoe [BvkeHue. ['paduku
3aBUCMMOCTU KOOPJMHAT, CKODOCTHM, YCKOpDeHusi, NyTA U TiepeMellleHUs
MaTepHa/ibHOM TOUKU OT BpeMeHHM.

CBo0OosiHOe TlafieHue. Y cCKopeHre CBOOOTHOTO TaZieHusl.

KpuBonuHeiiHoe  ABKeHue. [IBi)KeHHWe  MaTepyhalbHOM  TOUKM  TIO
OKDY’>KHOCTH C TIOCTOSIHHOM T10 MO/IyJ/TH0 CKOPOCTbIO. YTJIOBasi CKOPOCTb, JIMHeWHast
ckopocTh. [Tepros 1 yactoTta obpairenus. [leHTpocTpeMHUTe/IbHOE YCKOPEHHE.

TexHUueckre yCTPOMCTBA M TMpaKTUUYeCKOe TIpUMEHeHWe: CIOUAOMEeTp,
JIBIDKEHHe CHaps/IOB, 1lelHbie U peMEHHbIe Tiepe/laui.

LlemoHcmpayuu

Mogenb cucTteMbl OTCUéTa, WITIOCTPALIUS KMHEMaTUYeCKUX XapaKTepUCTUK
JIBIDKEHUSI.

[Tpeobpa3oBaHye ABW)KEHHI C UCITO/Ib30BAaHUEM ITPOCTBIX MEXaHH3MOB.

[TageHue Tes B BO3/yxe U B pa3pe)KeHHOM MPOCTPAHCTRe.

Habmtonenne ABWwKeHWs Tea, OpOIIEHHOTO IIOf YIJIOM K TOPH30HTY H
TOPU30HTA/BHO.



V3mepeHue yCcKOpeHHsi CBOOOAHOTO TafleHusl.

HamnpasieHne CKOpOCTU NPU ABUKEHUH 10 OKPY>KHOCTH.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

V3yueHne HepaBHOMEPHOTO [BWKEHHUs C LeJIbl0 OIpefiesieHdss MIHOBEHHOU
CKOPOCTH.

WccnenoBaHne COOTHOLIEHWS MeXAY MOYTSIMH, IIPOUJEHHBIMM TeIoM 3a
1oc/iefioBaTe/IbHble  paBHble IIPOMEXYTKA BpPeMeHU I[IpU PaBHOYCKOPEHHOM
[BIJKEHMH C HaYa/IbHOM CKOPOCTBIO, PABHOW HYJIHO.

N3yueHne 1BMKeHUs LIapUKa B BA3KOU >KUIKOCTH.

V3yyeHue ABM>KeHUs Tesla, OpOILIeHHOTO TOPHU30HTA/IbHO.

Tema 2. Junamuka

[Ipunuyun  otHocurensHOCTH  ['amunes.  [lepBbii  3akoH — HbroToHa.
NHuepuyanibHbIe CUCTEMBbI OTCUETa.

Macca tena. Cuna. [lpuHiun cyneprno3vuuu cui. Bropou 3akoH HberOTOHa
JJ1s1 MaTepyuaJbHOM TOUKU. TpeTuid 3aKoH Hbl0TOHa /1711 MaTepranbHbIX TOUEK.

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

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

Tpenue. Byl TpeHus (TOKos1, CKObXeHus1, KaueHus1). Cuiia TpeHusi. Cyxoe
TpeHue. Cuia TpeHUs! CKOJIbKeHUs U cuia TpeHus Nokos. KosdduiyeHT TpeHus.
Cwusia conpoTHUB/IeHUS TIPU ABWKEHUU TeJla B XKUKOCTU W/ rase.

[ToctymnaTesibHOe U BpalllaTesbHOe ABMKeHHe abCOMIOTHO TBEPOTO TeJia.

MoMeHT CuW/Ibl OTHOCWTE/IBHO OCH BpalleHus. Ilnedo cunel. YcnoBus
paBHOBeCHs TBEPAOIO Tesa.

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

LlemoHcmpayuu

SABneHvie WHepLIUMU.

CpaBHeHVe MacC B3aUMOJEeUCTBYIOLLINX TeJl.

Bropou 3akoH HeroToHa.

W3mepeHue cuil.

CrioxeHuve CUJL.

3aBUCUMOCTb CUJIbI YIIPYTOCTU OT ZiehOpMaLivu.

HegecomocTts. Bec Tena ripu yCKOpeHHOM IO bEMe U MaJeHUH.

CpaBHeHue CUJT TPEHUS TTI0KOs, KAUeHUs U CKOJIbXKEeHUSI.

YcnoBus paBHOBecusi TBEPOro Tesia. Buibl paBHOBeCHSI.

YueHuueckuli 3kcnepumeHm, aabopamopHble pabombi

V3yyeHue aBr>KeHUst OpycKa 1o HaKJIOHHOM TJIOCKOCTH.



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

VccnepnoBaHve yCnoBUM paBHOBECHS TBEPAOrO Tela, WMEKOLIEro OCh
BpalL|eHus].

Tema 3. 3aKOHbI COXpAHEHUS1 8 MEXAHUKe

NmMnynbCc MatepuaibHOW TOUKM (Tena), CUCTeMbl MaTepUa/ibHbIX TOYEK.
Wmnynec cusibl ¥ M3MeHeHMe UMITyJbCa Teja. 3aKOH COXpaHeHUs WMITy/bCa.
PeakTrBHOe [IBIKeHUe.

Pabora cusibl. MOIIHOCTh CUJTBI.

KuHeTnueckasi sHeprvsi MaTepuanbHOW TOUKWA. Teopema 00 uU3MeHeHUH
KWHETUYEeCKOW SHEepPruu.

[ToTeHuManbHas SHeprus. [ToTeHuManbHas SHeprus yIIpyro
nedOpMUPOBAaHHOM  TIPY>KUHBI.  [loTeHI[ManbHasg  SHEprusi Tefa  BOM3U
TIOBEPXHOCTU 3eMJIN.

[loTeHUManbHble M HEMOTEHLMa/bHble  CUJIBL Cesa3b  paboThl
HEeINOTeHJMA/IbHBIX CWJI C W3MEHeHVWeM MeXaHWYeCKOW 3SHepPruyd CUCTeMBbI TeJl.
3aKOH COXpaHEeHUs] MeXaHUYeCKOW SHEepPruu.

Yripyrue v Heynpyrve CTOJIKHOBEHUS.

TexHUUeCcKre yCTPOMCTBA M MpaKTUUeCKoe MpUMeHeHWe: BOJOMET, KOMép,
TIPYKVHHBIN [TUCTOJIET, IBW)KEHNE pakeT.

LlemoHncmpayuu

3aK0H COXpaHeHUsl UMITyJ/IbCa.

PeakTHBHOe [IB)KeHUe.

[Tepexop MoTeHI[MALHON YHEPTUN B KWUHETUUYECKYI0 U 00paTHO.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombl

V3yyeHure abCOMIOTHO HEYNPYroro yapa C MOMOIBI0 JBYX OJWHAKOBBIX
HUTSIHBIX MasiTHUKOB.

WccnenoBanue cBsisu pabOThI CWIIBI C M3MeHEHUeM MeXaHW4YeCKOW SHepruu
TeJla Ha IpUMepe pacTsKeHUs] Pe3UHOBOIO XKI'yTa.

Paspen 3. MonekyisipHas (pu3nKa 4 TepMOMHAMHKA

Tema 1. OcHO8bI MO/1EKY/ASIPHO-KUHEMUYeCKoll meopuu

OCHOBHBIE T10/I0KEHUSI MOJIEKY/IIPHO-KUHETUUeCKOM TeOPUM U UX OIBITHOE
obocHoBaHve. bpoyHoBckoe aBwxkeHue. [duddysus. Xapakrep [ABWKeHUS WU
B3aMMOJIEMCTBUSl YacCTUL BeljecTBa. MoJiend CTpPOeHHs Tas30B, >KULKOCTeH H
TBEPABIX Tel U 00bsiCHEHNe CBOMCTB BelljecTBa Ha OCHOBe 3THX Mo/jleneid. Macca u
pa3Mepsbl Mmosiekys1. KomnuectBo BeijectBa. [loctosgsHHass ABorazpo.

TeruioBoe paBHOBecue. TemnepaTypa U eé usmepenue. [lIkana temmeparyp
Henbcus.



Mogenb wupgeanbHoro rasa. (OcCHOBHOe ypaBHeHHE  MOJIEKYJISIPHO-
KUHeTUYeCKOW Teopuu HAeasbHOro rasa. AOCOMIOTHas TemriepaTypa Kak Mepa
CpefHell KWHeTHMUeCKOW SHepruu TervioBOro JABW)KeHHs 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€PMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpPOWCTBAa U TMpaKTAYeCKoe TpHUMeHeHHe: TepMOMETP,
b6apomeTp.

LlemoHcmpayuu

OnbIThl, AOKasbIBarlollMe [UCKPEeTHOE CTPOeHHe BellecTBa, (ororpaduu
MOJIEKY/I OpraHU4eCKUX COeJUHEeHU.

OnbIThI TI0 [UDPY3UUN XKUAKOCTEN U ra3oB.

Moienb 6pPOYHOBCKOTO JBHKEHMUSI.

Mogens ornbita LlTepHa.

OnbITHI, Jl0Ka3bIBaroII[1e CylLL|eCTBOBaHUe ME>XMOJIEKY/ISIPHOTO
B3aUMO/IEeHCTBUSI.

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

OnbIThl, WTIOCTPUPYIOIMEe ypaBHeHHWEe COCTOSIHUS —W/eajJibHOTO rasa,
M30MPOLeCCHI.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombl

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

ViccnenoBaHue 3aBUCMMOCTH MeX/ly TlapaMeTpPaMU COCTOSIHUSL Pa3peXKeHHOT0
rasa.

Tema 2. OcHoébl MepMOOUHAMUKU

TepMoavHaMuueckasi cucreMa. BHYTpeHHsIsI SHeprusi TepMoJuHaMUUecKon
CUCTeMbI U CrIoco0bl eé u3meHeHusi. KosimuecTBo TeryioTel U pabota. BHyTpeHHsIs
SHepTUss ~ OJHOATOMHOTO  WJea/ibHOTO  Trasa. Bwujbl  Terionepejauu:
TeTUIONPOBO/IHOCTh, KOHBEKIUS, U3/lyueHre. Ye/bHasi TelJIOEMKOCTh Bell[eCTBa.
KonuuecTBo TemnoThI MPU Terjionepeaayve.

[Moustue 06 aguabaTHoM mpoiiecce. [lepBbIli 3aKOH TepPMOAWHAMUKH.
[TpyuMeHeHre TIEpBOTO 3aKOHa TepMOJWHAMHUKKA K H3ompoljeccaMm. ['paduyeckas
WHTeprpeTalys paboThI rasa.

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

TersioBble  MaimwmHbl.  [IpUHIUMMOBI  [JeHCTBUS ~ TEIUIOBBIX  MaIlWH.
[TpeoOpa3oBaHusl 3HEPrHMM B TeIJIOBbIX MaliMHaX. Ko3dduimeHT Tose3Horo
nevictBus TeryioBod MarmHbl. Llukn KapHo u ero ko3dduiieHT T0Je3HOTO
JercTBUsl. DKOJ/IoTHYecKre Mpob/ieMbl TerI09HepreTUKH.



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

LlemoHcmpayuu

Vi3mMeHeHrie BHYTpeHHEH 3HEPrWM Tejla TIPU COBEPIIEeHWH pPabOThI: BBLIET
npoOKu 13 OyTBIIKW TI07 [eHCTBHEM CXKAaTOr0 BO3/yXa, HarpeBaHue 3¢upa B
NaTyHHOU TPyOKe TyTéM TpeHus (BUZe0eMOHCTPALIUS).

V3meHeHMe BHyTpPeHHEW 3Hepruu (TeMriepaTyphbl) Tejla py Terionepejaye.

OnpIT TI0 aguMabaTHOMY pacCIIMPeHHI0 BO3Ayxa (OIMBIT C BO3YIIHBIM
OTHUBOM).

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

YueHuueckull 3KcnepumeHm, aabopamopHble pabombil

N3mepeHnue yaienbHOM TEMIOEMKOCTH.

Tema 3. AzpezamHbie cocmosiHus éeujecmea. Pazoebie nepexoobl

[Tapoo6pa3oBaHue W KoHjleHcalys. VicriapeHue v KumneHue. AOCOMIOTHas U
OTHOCHUTe/IbHAsl BJI&YKHOCTb BO34yXa. HacelllleHHbIM Tap. YjenbHas TerwioTa
rapoo6pa3oBaHus. 3aBUCUMOCTb TeMIIepaTyphbl KUTIEHUsI OT /1aBJ/IeHUsI.

TBépgoe Teno. Kpucraninueckue U amop(Hbie Tesia. AHU30TPOIMSI CBOMCTB
Kpucta/uioB. Kuakue Kpucta/ibl. CoBpeMeHHble Marepuasbl. l[lnaBneHue u
KpUCTasTu3alus. Y aeabHas TerioTa ruiasaeHus. Cybmmariusi.

YpaBHeHHe TeryioBoro OamaHca.

TexHuuyeCcKre yCTPOMCTBA M TMPAKTUYECKOe ITIPUMEHeHHWe: TUIPOMETD U
TICUXPOMETP, KaJIOpUMETP, TeXHOJIOTUM T0JIyYeHHUs] COBPEMEHHbIX MaTepHasioB, B
TOM YMCJ/Ie HaHOMaTepuaioB, U HAHOTEXHOJIOTUMU.

LlemoHcmpayuu

CBOUCTBA HACBIL[EHHBIX MAPOB.

Kurienue 1ipy moHW>KEHHOM [1aB/IEHUM.

Criocobbl 3MepeHuUst BIa)KHOCTH.

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

[emMOHCTpaLUs KPUCTAJ/IOB.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

V3mepeHrie OTHOCUTE/ILHOM B/IaXKHOCTH BO3/yXa.

Pa3pen 4. dinekTpoaguHaMuKa
Tema 1. dnekmpocmamuka
OnekTpusauys Tes. OJIGKTPUYeCKUW 3apsf. /[Ba BUJA 3/IEKTPUUECKUX
3apsAf0B. IIpOBOJAHUMKY, AM3JIEKTPUKKM M TOJIYNPOBOAHUKUA. 3aKOH COXpaHeHWs
3JIeKTPUYECKOro 3apsija.
BsaumopeiictBue 3apsagoB. 3akoH KysioHa. ToueuHbld 3/1eKTpUYECKAN 3apsif,.
OnekTpuyeckoe moJsie. Hamnpsok€HHOCTb — 3/1eKTpyuyeckoro nossd.  [IpuHomn



CyNeprno3vLiA 37eKTPUYeCKUX Tosier. JIMHUKM HarnpssKEHHOCTU 371eKTPUYeCKOro
TIOJIS1.

Pabora cun  3nekTpocTtathueckoro  mnonas.  IloteHiman.  Pa3HocTh
roTeHManoB. [IpOBOAHUMKM W [US/IEKTPUKKA B 3JI€EKTPOCTAaTUUYECKOM  TIOJIe.
OvsnekTprueckasi MPOHUL[AeMOCTb.

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

TexHUUyecKre YCTPOMCTBA W MPAKTAUYECKOe TMpUMeHEeHHe: 3JIeKTPOCKOT,
9/IEKTPOMETpP, 3/JeKTpOCTaThUecKasi 3alluTa, 3a3eM/eHHe 37eKTPOnpuOOopoB,
KOH/IEHCATOpP, KOMMPOBAJIbHBIN arapar, CTPYUHbBIM TIPUHTEP.

LlemoHcmpayuu

Y CTpOUCTBO M IPUHLIMI [IeUCTBUS 3/IEKTPOMETpa.

B3anmMogelicTBre Ha3/1eKTPU30BaHHBIX Tel.

DJIeKTpUUeCKOe 10Jie 3apSKEHHBIX TeJl.

ITpoBOIHMKH B 3/1IEKTPOCTAaTUUECKOM I10JI€.

DJIeKTpoCTaThueCcKast 3alluTa.

[V3neKTpUKYU B 3/1EKTPOCTaTAYECKOM MOJIe.

3aBUCMMOCTb  3JIEKTPOBMKOCTH TJIOCKOTO KOHJeHcaTopa OT IUIoLajuv
TJIaCTHH, PACCTOSTHUSI MEXXY HUMU U [IN3JIEKTPUUYECKOW TTPOHUIIaeMOCTH.

OHeprus 3apsyKeHHOr0 KOHleHcaTopa.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombl

N3mepeHue 3/1eKTPOEMKOCTH KOH/|€HCaTopa.

Tema 2. ITocmosiHHbili 31ekmpuyeckull mok. Toku @ pa3auuHbIX cpedax

ONeKTpUUeCKUA TOK. YC/IOBUS CYL[eCTBOBAHUSI 3/€KTPUUECKOr0 TOKa.
Nctounvku Toka. Cuna Toka. [1oCTOSSHHBIN TOK.

Haripsikenue. 3akoH Oma /1151 yyacCTKa LieTiu.

OJIeKTpUUYECKOe COMNPOTUB/IEHUE. Y[IeJIbHOe COMNPOTUBJ/IEHUE BeleCTBa.
[TocnenoBaTenbHOe, Mapasie/ibHOE, CMelllaHHOe COeJUHeHre MPOBOJHUKOB.

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

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

ONeKTPOHHasE  MNPOBOJWMOCTb  TBEPABIX  METa/VIOB.  3aBUCUMOCThb
CONPOTHBIIEHUSI METAJIJIOB OT TemIiepaTypbl. CBePXIPOBOJUMOCTb.

DeKTpuuecKuii TOK B BakyyMe. CBOMCTBA 3/IeKTPOHHBIX ITyYKOB.

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

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



OneKTpuueckud TOK B raszax. CamMOCTOSTeNbHBIM UM HeCaMOCTOSITeTbHBIN
pa3psa. Mosnus. [11a3ma.

TexHUueckue yCTPOWCTBAa U TIPAaKTHUYeCKOe TIpUMeHeHHe: aMIlepMeTp,
BOJIbLTMETP, peoCTaT, WCTOUHHMKM TOKA, 3JIeKTpOHArpeBareslbHble IPUOOPHI,
3/IEKTPOOCBETUTE/IbHBIE TIPUOOPBI, TEPMOMETD COTIPOTHB/IEHUS], BaKyyMHBIN U0/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYIIPOBOJHUKOBBINA JUO/, Ta/lbBaHUKA.

LlemoHcmpayuu

W3mepeHue CUJTbI TOKA U HaTIPSDKEHUSI.

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

CMelllaHHOE COeJJMHeHre TIPOBOJHUKOB.

[Ipsimoe wW3MepeHHe >JIEKTPOJBWXKYILeH CWibl. KOpOTKOe 3aMblKaHHe
raJibBaHM4eCKOro 3/ieMeHTa 1 OLleHKa BHYyTPeHHero COMpOTUB/IEHUS.

3aBUCUMOCTb COTMIPOTHBJIEHUSI METAJIJIOB OT TEMIIEPATYPBI.

[TIpoBOMMOCTB 3JIEKTPO/IUTOB.

VickpoBoM paspsj ¥ IPOBOJYMMOCTb BO3JyXa.

OAHOCTOPOHHSIS MPOBOAUMOCTD AUO/A.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

N3yueHue cMeIIaHHOTO COeJUHEHUSI PE3UCTOPOB.

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

Habmtozenue s/eKTpom3a.

MexnipeagMeTHbIe CBA3U

W3yuenue Kypca ¢usvku 6a3oBoro ypoBHsi B 10 Kacce OCyIIeCTBSIeTCS C
YUETOM COZiepKaTelbHbIX MeXXIIpeJIMeTHbIX CBsI3eli C KypcaMu MaTeMaTHKH,
buonorun, XMMUH, Teorpadyy ¥ TEXHOJIOTHH.

MedcnpeomemHble noHssmusi, CBsI3aHHbIe C U3y4yeHHMEM MeTOJ0B Hay4HOIO
TO03HAHWs: siBJieHWe, Hay4Hbld (akT, rumoresa, (u3uyeckass BeJUUMHA, 3aKOH,
Teopwusi, HaO/MOieHre, SKCTIePUMEeHT, MO/ie/IMPOBaHUe, MO/lefTb, U3MepeHHe.

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

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

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



ra3oB, 3/IeKTpUUYeCKWe CBOWCTBA MeTa/I/IOB, 3/I€KTPOJIMTHYECKas AUCCOLMaLus,
rajibBaHUKa.

TI'eoepacpusi: BNa)KHOCTb BO3/lyXa, BETPbI, 0apoMeTp, TepMOMETP.

TexHonoeus: Tipeobpa3oBaHue [BIKEHHN C KCIO/Ib30BaHHMEM MeXaHW3MOB,
yU4éT TpeHUs] B TeXHUKe, TIOJLIWITHUKY, WCIO0/b30BaHWE 3aKOHAa COXPaHeHUs
MMITyJibCa B TeXHUKe (pakeTa, BOJAOMET U JpYyrue), ABUraTe/llb BHYTPEHHEro
cropaHwusi, mapoBasi TypbuHa, OBITOBON XO0IUILHUK, KOHIULIMOHEDP, TeXHO/IOTUU
TOTyUeH!Us] COBPEMEHHBbIX MaTepuajioB, B TOM UHWC/e HaHOMAarepuasjaoB, U
HAHOTeXHOJIOTHH, 3/IeKTPOCTaTHUeCcKas 3all[uTa, 3a3eM/ieHHe 3JIeKTpPOorpubopos,
KCepOKC, CTPYMHBIN TIPUHTEP, 3/IeKTpPOHarpeBare/ibHbIe TipuOOopkI,
3/IeKTPOOCBETUTE/IbHBIE TTPUOODHI, rabBaHUKa.

11 K/TACC

Pa3pgen 4. JneKTpoguHaMHUKa

Tema 3. MazHumHoe nosie. 3/1eKMpoMazHUMHAs1 UHOyKYus

[TocTosiHHble ~ MarHWUTHL.  B3aumozelcTBHe  TOCTOSTHHBIX ~ MarHWTOB.
MarnutHoe Tione. BekTop MarHuUTHOM WHAYKUMW. [IpUHIMO Cyneprno3uiyu
MarHWTHbBIX MoJied. JINHUM MarHUTHOM WHAYKLWW. KapTWHa NWMHWUKA MarHUTHOU
WHAYKLWA 1107151 TIOCTOSIHHBIX MarHUTOB.

MarHutHoe TiO/le TPOBOJHMKA C TOKOM. KapTuHa /MHUN WHAYKLWAU
MAarHUTHOT'O TIOJ/ISl [JIMHHOTO TIPSIMOI0 TMPOBOJHMKA U 3aMKHYTOTO KOJIbLIEBOTO
TPOBO/IHUKA, KaTyIIKKA C TOKOM. OnbIT OpcTefia. B3auMmoercTBre MpoOBOAHUKOB C
TOKOM.

Cuna Amriepa, eé MOAYy/Ib U HaripaBJieHUe.

Cuna JlopeHija, eé MOAy/b U HaripaB/ieHUe. [IBrKeHre 3apspKeHHOM YaCTHULIbI
B OZTHOPOTHOM MarHUTHOM I1o/1e. PaboTa cuibl JIopeHria.

AB/neHWe 5/IEKTPOMarHUTHOM WHAYKLUMHK. [IOTOK BeKTOpa MarHUTHOU
VHJYKLIUM. OJIeKTPOJBWKYILass CWia WHAYKUWU. 3akKOH 3/eKTPOMarHUTHOM
vHAyKUuu dapazes.

BuxpeBoe 3ssieKTpuueckoe Tiojie. OJEKTPOABWXKYILasg CWJia MHAYKLUUA B
TPOBOJHUKeE, IBW)KYILEMCS TTOCTYIaTe/IbHO B OAHOPOAHOM MarHUTHOM I10JIe.

ITpaBusio Jlenua.

NHAyKTUBHOCTb.  fIB/eHWe CaMOUHAYKLUMU. OJIeKTPOABWKYLLas ChJia
CaMOUHAYKLIUMU.

OHeprus MarHUTHOTO T10JI KaTyIIKU C TOKOM.

DJIeKTPOMarHuTHOe T10JIe.

TexHUUyeckue YCTPOMCTBA W MPAKTHUYECKOe TMpHUMeHEeHHe: T[OCTOSIHHbIE
MAarHuThbl, 3/IeKTPOMAarHuThl, 3JIEKTPOJBUraTe/lb, YCKOPUTEeIU 3JieMeHTapHbIX
YyaCTULl, UHAYKLWUOHHA T1eub.



LlemoHcmpayuu

OneIT OpcTea.

OTKJ/IOHEeHHe 3/IEKTPOHHOIO yYKa MarHUTHBIM I10JIEM.

JIMHUM VHAYKLAW MarHUTHOTO TIOJISI.

B3avnmMogelicTBre AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBre cunbl JIopeHLja Ha MOHBI 3JIEKTPO/IUTA.

SBneHue 5/1eKTPOMarHUTHOW MHAYKLWH.

IIpaBusno Jlenua.

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

SIB/1eHre CaMOUHAYKLUY.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombl

V3yyeHrie MarHUTHOIO T10/151 KaTYLIKU C TOKOM.

VccnepnoBanue 1elCTBUS MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

VccnenoBanue siBleHUs 3/1eKTPOMarHUTHOW MH/YKLIWU.

Pa3pen 5. Kosie0aHusi ¥ BOJIHBI

Tema 1. MexanuuecKue u 3/1eKmpomazHuImHble Ko/1e0aHusl

KonebarenbHass  cucremMa. CBoOojHbIE  MexXaHWUeCKHe  KoJjieOaHMS.
'apmonuueckre Kosiebanus. Ilepuop, vacToTa, amruiMTyAa U (as3a KonebaHUi.
[Ipy>KUHHBI MasATHUK. MaTeMaTHUeCcKUid MasTHUK. YpaBHeHUe TapMOHMYECKHX
KosiebaHuii. [IpeBpaitieHrie SHePryuu MPU rapMOHUUYECKUX KOJIeOaHHsIX.

KonebaTenbHbiii KOHTYp. CBOOOJHBIE 3/IeKTPOMAarHUTHBIE KoJjiebaHUsS B
uiealbHOM KojiebareslbHOM KOHType. AHANOTUsi MeXIy MeXaHUueCKUMU |
3/IeKTPOMarHUTHbIMU  KojiebaHusiMu. Popmysna TomcoHa. 3akoH COXpaHeHUs
SHEPTUU B UJiealbHOM KosiebaTesTbHOM KOHTYPe.

[TpencraBieHue O 3aTyxaroIux KomebaHUsX. BbIHYKIeHHbIe MeXaHUUYeCcKHe
KonebaHusi. Pe3oHaHC. BbIHYKIeHHbIe 3/1IeKTPOMarHUTHbIe KojiebaHusl.

[TepemeHHbIi TOK. CHHYCOWJANbHBIA [EePEMEHHbIM TOK. MOIJHOCTb
MepeMeHHOr0 ToKa. AMIUIUTYAHOe W [IeHCTBylOIllee 3HaueHHWe CUJIbl TOKAa U
HarpspKeHUsl.

Tpanchopmarop. TIponsBozCTBO, Mepefiaua U MoTpebieHye 3/1eKTPUUeCcKoi
SHepruu. JKOJOrMuecKre PUCKU TpU MPOM3BOACTBe 37eKTpo3Hepruu. KymnbTypa
VICTI0/Tb30BaHUs1 3/IEKTPOIHEPTHH B TTOBCEJHEBHOM »KM3HHU.

TexHUUecKue YCTPOWCTBAa M TMpPAKTHUYeCKOoe NpUMeHeHUe: 3/IeKTPUUeCKU
3BOHOK, F'eHepaTop NepeMeHHOr0 TOKa, IMHUM 3J/IeKTporepeiay.

LemoHcmpayuu

ViccnemoBanue TapamMeTpoB Kosie0aTe/bHOM CHCTeMbl (TIPY>KWHHBIN WA
MaTeMaTUYeCKUN MasiTHUK).



Habtro/ieHue 3aTyxaroIux KoieOaHi.

VccnemoBaHre CBOMCTB BBIHYKAEHHBIX KOIe0aHHUM.

Habntonenue pe3oHaHca.

CB00OO/HbBIE 3/IEKTPOMAarHUTHBIE KOTe0aHUsI.

OcuuiorpaMMel (3aBUCMMOCTU CHJIbI TOKA U HAalpsDKeHUs1 OT BpEMeHM) /1Sl
3/IeKTPOMAarHUTHBIX KOJleOaHUM.

Pe3oHaHC TpyM TOC/IeJOBaTelbHOM COEJMHEHUM DPE3UCTOpa, KaTyLIKd
VIH/[yKTUBHOCTH Y KOH/JIeHCaTopa.

Mopenb TMHUM 371eKTpONepesaun.

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/Ie0BATe/bHO
COeIMHEHHBIX KOHZEHCAaTOPa, KaTyIIK/A U pe3ucTopa.

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

MexaHuueckue BOJHBI, ycioBusi pacnpoctpaHeHusi. [lepuog. CKopocTb
pacrpocTpaHeHusi W [JIMHA BOJHBL. [lomepeuyHble W TPOAOJIbHBIE BOJIHBL.
NHurtepdepeniys 1 qudpakiiyds MexaHu4eCKUX BOJIH.

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

D/eKTPOMAarHUTHbIE BOJIHBL. Y CJIOBUSI U3/TyUE€HUs] 3/IEKTPOMArHUTHBIX BOJIH.
B3avmHasi opuenTaius BekTopoB E; B, V B syiekTpomarHuTHOU BosiHe. CBOMCTBA
3JIeKTPOMAarHUTHBIX BOJIH: OTpakeHue, TNpesioM/ieHue, Mospusalnus, Judpakiys,
vHTepdepeHIus. CKOPOCTh 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.

TexHuuyeckre yCTPOWCTBA U TIPAKTUUECKOe TpHMEHeHue: MY3bIKa/bHbIe
VHCTPYMEHTHI, YJIbTPa3BYKOBasi AWArHOCTHMKA B TeXHUWKe W MeJWLIVHe, pajap,
paZiIMOTIPUEMHIIK, TeJIeBU30p, aHTeHHa, TefedoH, CBU-neus.

LlemoHcmpayuu

OO6pa3oBaHue ¥ pacipOCTpaHeHHe TTOTIePEeYHBIX U IMPO/[0/IbHBIX BOJIH.

Konebmtorieecst Tesio Kak NCTOUHUK 3BYKa.

HabsroieHre oTpaykeHus U MpeioM/IeHUsI MeXxaHUUeCKUX BOJTH.

Habmtopenue natepdeperiiyy v Audpakiiii MeXaHUUeCKHUX BOJIH.

3BYKOBOUW Pe30HAHC.

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



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

Tema 3. Onmuka

l'eomeTpuueckass ontuka. [IpsmosiiHeMHOe pacrpocTpaHeHue CBeTa B
oZHOpoAHOU cpefie. JIyu cBeTa. ToueuyHbIM UCTOUHUK CBETa.

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

[TpenomeHuve cBeta. 3aKOHbI TIpesIoMIeHuUs cBeTa. AOCOJIIOTHBIN TIOKa3aTeb
nipeomsieHusi. [losiHOe BHyTpeHHee oTpaxkeHue. [lpefieNlbHBIM Yroa TOJTHOTO
BHYTPEHHEr0o OTPa’KeHUs.

Hucnepcus ceeta. CrioxkHbINM cocTaB benoro cBeta. LlBer.

Cobuparolifue ¥ pacceuBarolje JiMH3bl. ToHKas JimH3a. DOKycHOe
pacCcTOsTHUe W OITHYecKas CWia TOHKOW JiMH3bl. [locTpoeHue H300pakeHW B
coOuMparIlyX ¥ pacceuBaroluX nH3aX. PopMysia TOHKOW JIMH3bI. YBeIuueHue,
JlaBaeMoe JIMH30M.

[Tpeaenbl NpUMEHUMOCTH FeOMEeTPUYECKOW OINTHKH.

BonHoBasi ontuka. WHTepdepeHiusi cBeta. KorepeHTHble HWCTOUHHUKMU.
YcnoBusi HabmofeHWss MakKCHMyMOB W MUHUMYMOB B UWHTep(epeHIMOHHOM
KapTUHEe OT [IBYX CUH(a3HbIX KOTePeHTHbIX NCTOYHUKOB.

Oubpakius cBeta. [Judpaki[ioHHas pemiéTka. YCIoBUe HaOMOAeHus
[JIABHBIX ~MakKCUMYMOB TIpM MaJleHUd MOHOXPOMAaTWMYeCcKOro CBeTa Ha
M(PPaKIMOHHYIO PellIETKY.

ITonspusanus ceera.

TexHUuyecKre yCTPOWCTBA U TIpAaKTUUECKOe TPMMEHeHWe: OUKH, JIyla,
doToarmapaT, MNPOEKIMOHHbIN arrmnapaT, MHWKPOCKOM, TeJleCKOI, BOJIOKOHHas
OMNTHKa, AU(PPaKIMOHHAs PeIIETKa, TTO/ISIPOU,.

LlemoHcmpayuu

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

[ToniHOE BHYTpeHHee oTpakeHUe. Mojiesib CBETOBO/A.

WccnenoBanue cBONCTB n300paykeHWH B JIMH3aX.

Mopenu MUKpPOCKOIIa, TejlecKorna.

HabsroieHre nHTEepdepeHiuy CBeTa.

Habmonenne audpakiuu ceeTa.

Habmtonenue aucrnepcru cBerta.

[TonyyeHue criekTpa € TIOMOLLbIO TIPHU3MBL.

[TonyuyeHue crieKTpa C MOMOILbIO AUGPaKLIMOHHOM PeIETKU.

HabsrojeHue nmonsipyu3aliiy CBeTa.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl



W3mepeHue 1oKa3aTesisi pe/ioM/IeHHsl CTeKIIa.
VccnepoBaHre CBOMCTB M300pakeHUH B TMH3aX.
Habmtopenue aucrnepcru cBerta.

Pa3zgen 6. OcHOBBI crieliia/IbHOM TeOPUU 0THOCUTE/TbHOCTH

['paHMibl  TIPUMEHUMOCTM  K/JIaCcCMYeCcKOM  MexaHUKU.  [locTynatsl
CrelaJibHOW TeOpUM OTHOCUTETbHOCTH: WHBApPUAHTHOCTh MOJY/sl CKOPOCTH
CBeTa B BaKyyMe, MPUHLIUI OTHOCUTEIbHOCTU JWHILTEUHA.

OTHOCUTETBHOCTh OJJHOBPEMEHHOCTH. 3ame/j/ieHre BPEMeHU U COKpallleHue
JUTAHBI.

OHeprusi U UMMYJIbC PeIsSITUBUCTCKOW YaCTHULIbI.

CBsI3b MaCChl C SHepruer U UMITYJIbCOM PeJISITUBUCTCKOM YaCTHULIbl. DHEPrusi
TIOKOSI.

Pa3pen 7. KBanroBas ¢usuka

Tema 1. DnemeHmMbI KEAHMOBOLI ONMUKU

®otonHbl. ®opmyJia [1naHKa cBsi3u 3HepruM (OTOHA C €ro YaCTOTOW. DHEepPrust
Y UMITyJIbC (DOTOHA.

OTkpbiTHe U uccnefioaire Gpoto3ddekra. OmnbiThl A. I'. CToseToBa. 3aKOHbI
doToapdekra. YpaBHeHue IliHIITeMHa Ay GoTodpdekra. «KpacHas rpaHuia»
dboToaddekTa.

Hapnenue ceta. OmnbiTel [1. H. JleGenesa.

XuMHueckKoe JeliCTBHe CBeTa.

TexHUUecKue YCTPOMCTBA W MpaKTUUeCKoe MpHUMeHeHUe: (HOTO3/eMEHT,
dboTojaTUMK, cosiHeuHasi baTtapesi, CBeTOAMNO/,.

LlemoHcmpayuu

®oT103¢(deKT Ha yCTaHOBKE C LIMHKOBOM IJTaCTUHOM.

WccnenoBaHue 3akOHOB BHellIHero (oTo3(dekra.

Cseroauop,.

CosiHeuHasi GaTapesi.

Tema 2. CmpoeHue amoma

Mogens atoma TomcoHa. OnbiTel Pe3epdopga Mo paccessHUMIO o -4acCTHL].
IInanerapHas ™mogens aroMa. Iloctynatel bopa. W3nyueHue U morJolneHue
(OTOHOB TMpU TMepexo/ie aToMa C OJHOTO YPOBHSI SHePruv Ha Apyrou. Bugml
criekTpoB. CIieKTp YpOBHEW 3Hepruy aToMa BOJOpOo/a.

BosiHOBBIe cBoMcTBa yactull. BosHel e bpouns. KopnycKynsipHO-BOJTHOBOM
Zlyau3M.

CHNOHTaHHOE U BLIHYK/IEHHOE HU3/TyueHue.

TexHUUYeCcKre YCTPOMCTBA U TPaKTUYeCKOe TPUMEHEHHe: CIeKTpPabHbIN
aHam3 (CIeKTPOCKOIT), Jia3ep, KBAHTOBBIM KOMITBIOTEP.



LlemoHcmpayuu

Mopens onbita Pesepdopza.

OrnpeziesieHyve [JIMHBI BOJIHBI J1a3epa.

HabnroseHre iuHeMUaThIX CTIEKTPOB U3/TyUeHUsl.

Jlasep.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

HabsroieHue iMHeRyaToro crexkTpa.

Tema 3. AmomHoe s10po

OKCIepyMeHThl, /IOKa3bIBaloll[ie CJ0KHOCTh CTpoeHust sjapa. OTKpbITHe
paauoakTuBHOCTH.  OmbiTel  Pe3epdopma 1o ompezeneHU0  COCTaBa
pafiioakTUBHOrO wu3nydeHus. CBolicTBa anbda-, 6eTa-, TaMma-u3ayueHusl.
BivsiHve paZiIuoakTUBHOCTH Ha >KHBble OpPraHU3Mbl.

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

Anbda-pacniasi. ONeKTPOHHbIM U TO3UTPOHHBIN OeTa-pacnaz. [amma-
y3J/lydeHre. 3aKOH paIMOaKTUBHOIO pacriaza.

OHeprus CBsi3u HYKJIOHOB B siipe. flmepHbie cusibl. [ledeKT Macchl sigpa.

AnepHebie peakuuu. [lesieHve u cuHTe3 sifep.

SfAnepHbiii peaktop. TepmosiepHbiii cuHTe3. [Ipob6sieMbl U TI€PCIIEKTHUBbI
1[IePHOU SHEPreTUKU. JKOJIOTUYeCKHe aCIleKThl jePHOW SHepreTHKH.

OJieMeHTapHbIe YacTULbl. OTKPBITHE TT03UTPOHA.

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

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

TexHUUeCcKre yCTPOMCTBA U MpPaKTUUeCKOoe NMpUMeHeHHe: J103UMeTp, Kamepa
BusnbcoHa, siiepHbIid peakTop, aToMHasi 6omba.

LlemoHcmpayuu

CuéTUMK MOHU3UPYIOIIUX YaCTHI].

YueHuueckull 3KcnepumeHm, 1abopamopHble pabombil

WccnenoBaHue TpeKOB yacTul] (110 TOTOBBIM (hoTorpadusim).

Pa3pen 8. DieMeHTBI aCTPOHOMMH M aCTPO(PU3NKH

JTanbl pa3BUTUS aCTpPOHOMUHU. [IpUK/alHOe 1 MMPOBO33peHUeCKOe 3HaueHue
aCTPOHOMUH.

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

CosiHeyHasi cucrema.

Connue. ConHeuHasts akTUBHOCTb. McTouHuK 3Heprum CosiHLUA U 3BE3[.
3BE3/Ibl, UX OCHOBHBbIE XapaKTepPUCTUKU. [lMarpamMma «CrHeKTpaabHbIA KJacC —
CBETUMOCTb». 3BE3/Ibl TJIaBHOM IM0OC/IeJ0BaTe/bHOCTA. 3aBUCMMOCTb «Macca —
CBETUMOCTb» [Jig 3BE3[ TJIaBHOW MOCJ/IeJOBAaTe/IbHOCTU. BHyTpeHHee CTpoeHUe



3B6371. CoBpeMeHHbIe Tpe/iCTaB/IeHUs O MPOUCXOXXIEeHUHU U 3BoyoLud ComHLa U
3BE371. OTarbl )KU3HU 3BE3/.

Mneunsii [lyte — Hamia [NanakTvka. IlosnoxkeHuve u gBvkeHue ConHIlA B
[anaktuke. Tunbl rasakTvk. PagroranakTuky Y KBa3apbl. YEpHbBIE JBIPBI B s/ipax
rajakTHK.

Bcenennas. Pacimpenne BcenenHoil. 3akoH Xa00s1a. Pa3beranue ranakTuK.
Teopus bonblioro B3psiBa. PelMkTOBOE U3JlyueHue.

MacirabHasi cTtpyktypa BeeneHHoli. 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 noJiyliapusi U sipKue 3BE3/bl.

Habmopenus B Teneckon JIyHel, TiiadeT, Mieudoro ITyTu.

O6o00uiaroiiee MOBTOPeHUE

Ponb @u3svku W acTpOHOMMM B SKOHOMHUUYECKOW, TEXHOJOTMYECKOM,
COLIMA/IbHOM U 3TUYeCcKoU cdepax JesiTeTbHOCTU YesioBeKa, POJib U MeCTO (PU3MKU
1 aCTPOHOMHU B COBpPeMeHHOM Hay4yHOM KapTHUHe MUpa, Po/ib (PU3NUeCcKoi Teopuun
B (OpPMHUpDOBaHWM TpEJCTaB/JeHUA O (U3UUYECKOM KapTHHE MHUpa, MeCTO
¢du3nUeckoit KapTUHBI MUpa B 00IIeM psily COBPEMEHHBIX eCTeCTBeHHO-HayUHBIX
Tipe/iCTaB/IeHUN O TIPUPOJE.

MexnpeaMeTHbIe CBSI3H

N3yuenue Kypca (pusuku 6a30Boro ypoBHsi B 11 Kjacce OCyIeCTB/SIETCS C
YU4ETOM COZlepKaTesbHbIX MeXIIPeJMeTHbIX CBSI3€M C KypCcaMu MaTeMaTHKH,
buonoruu, XMMUH, reorpadry ¥ TEXHOJIOTHH.

MedsicnpeOmemHble noHsimusi, CBsi3aHHbIE C W3y4Yy€HUWEM METO/0B HAyuHOTO
MO3HAHWsA: SIBJIeHWe, Hay4Hbld (akT, rumnoresa, (u3uyecKass BeJWUMHA, 3aKOH,
Teopusi, Hab/roIeHNe, SKCIIePUMEHT, MO/Ie/IiPOBaHKe, MO/ieJib, U3MepeHHe.

Mamemamuka: pelieHde CUCTEMbl yPaBHEHUM, TPUTOHOMETpPHUYECKUe
(GYHKLUMU: CMHYC, KOCUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOe
TOXX/|eCTBO, BEKTOPbl M MX MPOEKLWA Ha OCH KOODJWHAT, CJI0)XeHHe BeKTOPOB,
MIPOU3BO/IHbIE 3/IeMEHTAPHBIX (PYHKLWM, TMPU3HAKU TIO[00US TPEeyrojbHUKOB,
oripeiesieHHe TIIOL[AM TIJIOCKUX (UTryp v 00bEMa TeJl.

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

Xumus: cTpoeHHe aTOMOB U MOJIEKYJI, KDUCTa/I/TMYeCKasi CTPYKTypa TBEPABIX
TeJ, MeXaHW3Mbl 00pa30BaHHsI KpPUCTA/UTMUeCKOW peIIeTKH, CIeKTpaabHbIN
aHasms.



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

TexHonoz2us: JIMHWAW  37M€KTpoIiepe/iad, TeHepaTop [epeMeHHOro TOKa,
3JIeKTPO/IBUTaTe/lb, WHAYKLMOHHasi Teub, pajap, paJuONpUEMHUK, TeJIeBU30D,
aHTeHHa, TenedoH, CBU-neub, MpOEKIMOHHBIN arrapaT, BOJOKOHHAsl OITHKa,
coyiHeyHas barapesi.



INTAHUPYEMBIE PE3YJ/IbTATbBI OCBOEHUSA ITPOI'PAMMBI 110
®N3NKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA

OcBoenne yuebHOro mnpeaMera «®du3MKa» Ha ypOBHe CpegHero ooirero
obpa3oBaHus (06a30BbIl YpPOBEHB) [ODKHO 00ECTIeUNThH IOCTYDKEHHE CJIeAYIONHX
JTMYHOCTHBIX, METANpeAMEeTHBIX U MPeJIMETHBIX 00pa30BaTe/IbHbIX Pe3y/IbTaToB.

JINUHOCTHBIE PE3YJ/IBTATHBI

JIMUHOCTHBIE pe3y/bTaThl OCBOEHUsT yuebHOTO rpeaMeTa «PU3MKa» [OJIKHBI
OTpa)kKaTb TOTOBHOCTb U CIOCOOHOCTb OOyYaromMXcsi PYKOBOJCTBOBATHCS
chopMHUpPOBaHHOM BHYTpPeHHeM TMO3Ul[Meld JUYHOCTH, CUCTEeMOM I1[@eHHOCTHBIX
OpHEeHTALWM, TIO3UTHUBHBIX BHYTPEHHHUX  YOeXAeHUH, COOTBETCTBYIOIIUX
TPaJUI[MOHHBIM IIeHHOCTSIM POCCHHCKOTO OOIIecTBa, paciliipeHre >KU3HEHHOTO
OMbITa U OMbITA JeATe/IbHOCTH B TpOLieCCe peasr3aljii OCHOBHBIX HarpaB/eHUM
BOCITUTATEIbHOU JeITe/TbHOCTU, B TOM YUCJIe B YaCTH:

1) rpaX/JaHCKOr0 BOCTIMTAHUSA:

cchopMHUPOBAHHOCTb IPAYKAAHCKOM MTO3UIIMK 00yUarolerocsi Kak akTHBHOTO U
OTBETCTBEHHOTO UjleHa POCCUHCKOTO 00IIleCcTBa;

MPUHSATHAE  TPAJULIMOHHBIX  OOIIjeuesloBeUeCKUX T'YMaHUCTUUECKUX U
JIeMOKPaTUUeCKHX 1[eHHOCTeW;

TOTOBHOCTh BECTHM COBMECTHYIO JeSITeJIbHOCTb B MUHTEpecax IPaKAaHCKOIo
o011iecTBa, yuaCTBOBaTh B CaMOYIIpaB/ieHU: B 06pa3oBaTe/IbHOM OpraHu3alvy;

yMeHue B3auMO/IeiCTBOBATh C COL[MaTbHbIMU UHCTUTYTaMH B COOTBETCTBUU C
YX QYHKIUSIMU U Ha3HaUEHUEM;

TOTOBHOCTh K TYMaHWUTAapHOM Y BOJIOHTEPCKOM JesATe/IbHOCTY;

2) NaTPUOTUYEeCKOr0 BOCIIUTAHMSA:

c(hopMHPOBaHHOCTb POCCUKCKOU rpakJjaHCKOH WJIEeHTUYHOCTH,
NaTpUOTHU3Ma;

LIEeHHOCTHOE OTHOLIEHHWe K TOCYyJapCTBEHHbIM CHMBOJIAM, JOCTKEHUSIM
POCCUMCKUX YUEHBIX B 00/1aCTU (PU3MKY U TEXHUKHY;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMSA:

c(hOpMHUPOBaHHOCTb HPABCTBEHHOT'O CO3HAHUSI, STUUECKOT0 TTOBe/IeHUS;

CIIOCOOHOCTh OlIeHHMBaTh CUTYal[Mi0 W TIPUHWMAThb OCO3HAHHBIE peIleHHs,
OpPHEHTHPYSCh Ha MOpPa/IbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTU, B TOM UMCJ/Ie B
JleATe/IbHOCTU YUE€HOT 0,

0CO3HaHUe JIMYHOTO BK/Ia/la B IOCTPOEHHE YCTOWUUBOTO Oy 1yliiero;

4) 3cTeTU4YeCKOro BOCIUTAHMSA:

3CTeTUUeCKOe OTHOIIIeHUe K MUPY, BK/IOUasi 3CTeTUKY HayUYHOTO TBOPUECTBa,
TIpUCYIIero (pu3nueckou Hayke;



5) TPyAOBOro BOCIUTAHMS:

VMHTEpeC K pa3/iMuHbIM cdepaM MpodecCcuoHaNbHOW AesiTebHOCTH, B TOM
Yucsie CBsI3aHHBIM C (PM3UKOW 1 TEXHUKOM, yMeHHe COBepIliaTh 0CO3HAHHBIN BHIOOD
Oyayieii mpodeccuu v peann3oBbIBaTh COOCTBEHHBIE )KU3HEHHbIE T1/1aHbI;

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

6) 3K0/10rH4ecKoro BoCIIUTaHUsA:

c(OPMUPOBAHHOCTb 3KOJIOTUYECKON KY/IbTyphbl, OCO3HaHUE TJI00AJbHOTO
XapakTepa 3K0JIOTHYeCKHUX TIpob/iem;

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

pacllMpeHre OIbITa [eTebHOCTU 3KOJIOTUYECKOW HarpaB/ieHHOCTH Ha
OCHOBe UMeIOIIUXCs 3HaHUM 10 (PU3KKe;

7) LIeHHOCTH HAay4YHOI0 MO3HAHUA:

c(OpMHUPOBAaHHOCTb MMPOBO33DEHMS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3UUECKOUN HayKU;

OCO3HaHWe 1[eHHOCTM Hay4HOW [lesTe/IbHOCTH, TOTOBHOCTh B TIpoliecce
u3yuyeHusi (QU3UKKA  OCYLIECTB/ISTH  MPOEKTHYH) U HCC/Ie[0BaTe/bCKYIO
JesiTe/IbHOCTh UHUBU/YaabHO U B TPYTIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/IbHbIE YHUBEPCA/TbHbIE yUeOHbIE e CTBUS
Bba3oBble jioruueckKue JJefiCTBYS:
CaMOCTOSITe/TbHO ~ (hOpPMy/MpPOBaTb W aKTyaJW3WpOBaTh  IPoO/ieMy,
paccMaTprBaTh €€ BCECTOPOHHE;
orpefie/iATh 1ieJIM [leATe/IbHOCTH, 3aZilaBaTh IlapaMeTpbl W KpPUTEpUU HX
JOCTHXKEHUSI;
BBISIB/ISITh  3aKOHOMEDHOCTM U TPOTHUBOpPEUYMsi B  pacCMaTpHBaeMbIX
bur3UUeCcKuX sIBIEHUSIX;
pa3pabartbiBaTh TUIaH pellleHusT Mpo0/ieMbl C YUETOM aHa/IM3a WMEROIMXCS
MaTepHa/ibHbIX U HeMaTepHaJbHbIX PECYpPCOB;
BHOCUTh KOPPEKTHBBI B [IeITEIbHOCTh, OLIEHUBATh COOTBETCTBHE PE3Y/IbTaTOB
1[e/15IM, OL[€HWBAaTb PUCKU MOCJIe[JCTBUM JeSITeTbHOCTH;
KOOpJIMHUPOBaTb W  BBLIMIOJIHATL paboTy B  YCIOBHSX  peabHOrO,
BUPTYa/IbHOTO 1 KOMOMHHUPOBAHHOTO B3aUMO/IeHCTBYS;
pa3BUBaTh KpeaTMBHOE MBIIIJIEHHE TIPYU PelIeHrH XXKU3HEeHHBIX MpobieMm.
Bba3oBblie ucciefoBare/bCKHe AeCTBHS:
B/IaJleTb HayYHOW TepMHHOJIOTUEM, K/IH0UeBbIMU TOHSITUSAMH U MeTOJaMU
(bur3nUeCcKor HayKu;



B/Ia/IeTh HaBbIKaMU yueOHO-HMCC/Ie[I0BaTeIbCKOM U TIPOEKTHOM [1eTe/TbHOCTH
B 00/1aCTH (PM3UKH, CITOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITE/TBHOMY TTOWCKY
METO/IOB peIlleHHs 3aiau (U3UUECKOT0 COJEepsKaHHUs, MPUMEHEHHWIO pPa3/InYHBIX
METO/IOB ITO3HAHHUS;

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

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

aHA/IM3UPOBaTh T[IOMTyYeHHbIe B XOZie pelleHus 3aflaud  pe3y/IbTaThl,
KPUTHUECKU OLIeHWBAThb WX JOCTOBEPHOCTh, TIPOrHO3UPOBATh U3MeHeHNe B HOBBIX
YCJIOBUSX;

CTaBUTL W (OPMYJIUPOBATh COOCTBEHHBIE 3aZiaud B 00pa30BaTe/IbHOU
NesITe/IbHOCTH, B TOM UHCJIe TIPU U3YUeHUH (DU3UKUY;

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

yMeTb TI€PeHOCHUTb 3HaHUS TI0 (U3MKe B TMPAKTUUECKYI0 00J1acTh
JKU3He1esTe/IbHOCTH;

yMeTb MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPeAMETHBLIX 00/1acTel;

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

CTaBUTH MPOO/IEMBI U 3a/lauH, [OMYCKAIOII1e albTePHATUBHbBIE PellleHHs.

PaboTa ¢ nuadopmarueii:

B/Ia/IeTh HAaBBbIKAMH TI0/TydeHHsT UHGOPMAI[UK (PU3UUECKOT0 COJIeP)KaHUsST U3
HWCTOYHWKOB Ppa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIIIECTB/IAThL TIOMCK, AaHaJIu3,
CHCTEeMaTU3alI0 U WHTEPIIpeTaljui0 WHGOPMAaluK Pa3/IMyYHbIX BHJOB U (OpM
TIpe/ICTaB/IeHNST;

OLIeHMBATh JJIOCTOBEPHOCTh MH(OPMALHH;

WCTIO/Tb30BaTh  CpeAicTBAa  WH(MOPMAI[MOHHBIX M KOMMYHMKAIJMOHHBIX
TEXHOJIOTUM B pEIleHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPraHW3allMOHHBIX
33/au C cobmozeHreM TpeOOBaHWM JPrOHOMUKH, TEeXHHUKH 0e30I1acHOCTH,
TWTHEeHBbl, pecypcocOepe)keHUsl, IIPABOBBIX U 3THYECKMX HOPM, HOPM
MH(POPMaLIMOHHOM 6e30MacHOCTH;

COo3/laBaTh TEKCThl (PU3UUECKOT0 COJIep)KaHWs B Ppa3/MuHbIX (opMaTax C
yuéTOM Ha3HaueHus1 MHGOPMALIUU U 11e/IeBOM ayJUTOPUH, BIOUpPast ONMTUMAbHYIO
cdopMy IpezcTaB/IeHUs ¥ BU3ya/TH3al[iu.

KoMMyHHKaTHBHbBIE YHHBePCa/IbHbIe YueOHbIe /[eHCTBHUS:
OCYIIIeCTB/IATh O0I[eHre Ha YpoKax (M3UKH U BO BHEYPOUHOH JiesiTe/TbHOCTH;
pacrio3HaBaTh MPEeATIOCHITKA  KOHGIMKTHBIX CUTyallud M CMAr4aTh
KOH(/TUKTHI;



Pa3BEPHYTO W JIOTUYHO HM3/laraTh CBOK TOUKY 3PEHHUSI C HCIO/Ib30BaHUEM
SI3BIKOBBIX CPE/ICTB;

TOHMMaTh W UCII0/Ib30BaTh MPEMMYI[eCTBAa KOMaHJHOW W WHAWBUYATbHOM
paboThI;

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

NMPUHUMATb  1IeJIM  COBMECTHOM  [IesiTeJIbHOCTH, OpraHW30BbIBAaTH U
KOOD/IMHUPOBAaTh JeMCTBUSI TI0 €€ JOCTW)KeHUIO: COCTaB/SATh IJIaH [IeMCTBUH,
pacripefiesiiTh POAM C YYETOM MHEHUM YYaCTHMKOB, OOCY>KIaTh pe3yJ/bTaThbl
COBMECTHOM paboThI;

OLleHMBAaTh KAaueCTBO CBOET0 BK/IaJa M KaXKJOr0 ydaCTHUKA KOMaH/bl B
0011uii pe3ysibTaT 10 pa3paboTaHHBIM KPUTEPUSIM;

npe/ylaraTb HOBBIE TIPOEKThI, OLIEHWBaTh WA C TIO3MLUM HOBW3HBI,
OPUTHMHA/ILHOCTH, MPAKTUUECKOW 3HAaUUMOCTH;

OCYLeCTB/IATh TIO3UTHBHOE CTpaTernyeckoe TIOBeJileHHMe B  pa3/IMUHbBIX
CUTYaLUsIX, TIPOSIB/ISITh TBOPUYECTBO U BOOOpaXkeHUe, ObITh MHULUATUBHBIM.

Pery/IaTHBHBIE YHUBEpPCa/IbHbIE yYeOHbIE AeHCTBUA
Camoopranuszanus:

CaMOCTOSITeJTbHO OCYILeCTB/ISTh T03HABATeNbHYIO /IeITeTbHOCTh B 00J/1acTH
GU3MKM U aCTPOHOMUHU, BBLISIBIASTH MpoOIeMbl, CTaBUThb U (HOPMYIUPOBAThH
coOCTBeHHbIE 33/]auM;

CaMOCTOSITeJTbHO COCTaB/ISTh TUIAaH DPeIleHUs] PACUETHBIX M KaueCTBEHHBIX
3a/1a4, T/IaH BBITIOJIHEHUS TIPAKTHUeCKON PaboThl ¢ yUETOM UMEIOIHUXCS PeCypCOB,
coOCTBEHHBIX BO3MOXKHOCTE! 1 TIPeITIOUTeHHH;

JlaBaTh OLEHKY HOBBIM CHUTYaI[UsIM;

PACIIUPSATh PaMKH yueOHOTo TIpe/[MeTa Ha OCHOBE JTMUHBIX TIPe/[TIOUTeHH;

JleflaTh  OCO3HAHHBIM BLIOOP, aApryMeHTHpOBaTh ero, OpaTb Ha ce0s
OTBETCTBEHHOCTH 3a pellleHue;

OLIeHMBAaThb ITPUOOPETEHHBIN OIIBIT;

criocobcTBoBaTh (DOPMUPOBAHHWIO U TIPOSIBJIEHUIO 3PYJUIMM B 00/1aCTH
(bH3MKH, TIOCTOSIHHO TTOBBIILIATH CBOM 00pa30BaTe/IbHbIN U KYIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOL[HOHA/IbHBIA HHTE/VIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYalWsIM, BHOCHUTh KOPPEKTHBBLI B JIeSIT€/TbHOCTD,
OLIeHHMBATh COOTBETCTBHE Pe3y/bTaTOB I[eJIsIM;

B/a/leTh ~ HaBbIKAMU  TI03HaBaTe/JIbHOM  pedyieKCcMd  KaK  OCO3HAHUS
coBepIllaeMbIX JeMCTBUM U MBICJIUTE/NbHBIX TIPOL[ECCOB, WX pe3y/JbTaTOB W
OCHOBAaHUI;

HCTI0/Tb30BaTh TIPUEMBI pedyieKCHu it Ol[eHKHA CHUTYallud, BbIOOpa BepHOTO
pelleHus;



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

NPUHAMAThb MOTHBBI W apryMeHTbl APYTUX TP aHaju3e pe3y/bTaToB
nesITeTbHOCTY;

TIPUHUMATh Cebs, TOHUMasi CBOM HeIOCTaTKU U JJOCTOMHCTBA;

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

TIpU3HABaTh CBOE TIPABO U MPaBO JIPYTHX Ha OLINOKH.

B mpoiiecce AOCTHM>XeHUsI JIMUYHOCTHBIX Pe3y/bTaTOB OCBOEHUs MPOTPAMMBbI
no ¢usuke A8 ypOBHA cpeAHero oOiiero obpa3oBaHus y 0OOyYarOIMXCs
COBEPILEHCTBYETCS 9MOIMOHA/IbHBIN WHTEJIIEKT, TIpe/TIo/IararoIni
c(hOpMHPOBaHHOCTb:

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

CaMOpery/IMpPOBaHKsl, BKJ/IIOUAIOIIEr0 CAMOKOHTPO/b, YMeHHe TPUHHAMAaTh
OTBETCTBEHHOCTb 3a CBOE& TIOBeZieHWe, CIIOCOOHOCTb  aIalTUPOBAThCS K
IMOL[MOHA/IbHBIM W3MeHeHUsIM U TIPOSIB/ISITE THOKOCTb, OBITH OTKPLITHIM HOBOMY;;

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

IMIIATHH, BK/IHOYAOIlel criocoOHOCTh TIOHUMAaTh IMOL[MOHAIbHOE COCTOSTHUE
NPYTUX, YUYWTbIBAaTb €ro IIPU OCYIIeCTBJeHUH OOIeHUs, CII0COOHOCTh K
COUYBCTBUIO U COTIEPEKHMBAHUIO;

COLIMA/TbHBIX HaBBIKOB, BKJTIOUAIOIINX CTIOCOOHOCTh BBICTPAUBATh OTHOIIEHUS
C IPYTUMH JIFO[IbMH, 3a00TUTHCS, TPOSIB/ISITh MHTEPeC U pa3peliaTb KOHMIUKTEI.

INMPEAMETHBIE PE3YJ/IbTATHI

K xoniy obyuenuss B 10 Kjacce mpeaMeTHble pe3y/bTaThl Ha 0a30BOM
YPOBHe [JIOJDKHBI OTPaXkaTh COPMHUPOBAHHOCTh Y 00YUarOIIUXCSl YMEHUM:

JIeMOHCTPHPOBATh Ha TIpuMepax pojb U MeCTO (U3MKU B (hOPMHUPOBaHUU
COBPEMEHHOM HayUHOW KapTHHbI MHUpPa, B Pa3BUTUM COBPEMEHHOM TEXHUKU WU
TeXHOJIOTWH, B MPAKTUUECKOU JlesiTeTbHOCTH JTFO/Iel;

YUUTBIBaTh TpaHULlbl TIPUMEHEeHUs] W3yUeHHbIX (U3MUYECKUX MOjeslei:
MaTepuasibHasi TOUKa, MHepI[MabHasi CUCTeMa OTCUéTa, abCOMIOTHO TBEPZOe Telo,
W/ieaqbHbIN ra3, MOZeJIM CTPOEHUS ra30B, KUJKOCTEN U TBEPABIX TeJl, TOUEUHBIU
9/IeKTPHUUECKU 3apsi/] TIpH pellieHrH hu3nuecKux 3ajay;

pacro3HaBaTh (hU3HUecKre siBjieHHs (ITPOLecChl) U OOBSICHAThL X Ha OCHOBE
3aKOHOB MeXaHWKU, MOJIeKY/IIPHO-KMHEeTUUYeCKOW TeOopHuU CTPOeHUs BellleCTBa U



3JIEKTPOJMHAMUKNA:  paBHOMEpDHOe U  PaBHOYCKOPEHHOEe  IPSAMOJIMHEeNHOoe
JBIDKeHUe, CBOOOAHOe TMajeHue Tes, JABWKEHHe 110 OKPY)KHOCTH, WHEepLus,
B3auMo/ielicTBue Ten, Auddys3us, OPOyHOBCKOe [IBU)KeHHEe, CTPOeHHe >XKUAKOCTeu
Y TBEPABIX TeJl, u3MeHeHre 00BEMa TeJl TIPU HarpeBaHUU (0OXJIaXK/I€HUH), TEIJIOBOEe
paBHOBeCHe, UCTapeHHe, KOHJeHCalys, IJlaB/eHue, KpPUCTa/l/IM3alys, KUIeHue,
BJI&)KHOCTb BO3/yXa, ITOBBILLIEHKe /laB/IeHHs ras3a IIpU ero HarpeBaHuu B 3aKpbITOM
cocyZe, CBsi3b MeXKJy IlapaMeTpaMM COCTOSIHMSI ras3a B  M30MpoLeccax,
3JIeKTpU3aLUs TeJsl, B3aUMOJeUCTBHE 3apsi/iOB;

OMHMChIBaTh MeXaHWYeCcKoe ABIDKEHHWe, HCI0/b3ysl (U3UuecKre BeTMUYMHBIL:
KOOpJ¥HaTa, IyTb, IlepemellleHHe, CKOpPOCTb, yCKOpeHWe, Macca Teja, CU/a,
VMITyJIbC TeJjla, KWHeTUUYeCKas SHeprusi, MoTeHLHalbHas SHeprus, MexaHhuyecKas
pabora, MexaHWUecKas MOIIHOCTb; TPU OMNMCAHWUM TIPaBUIBHO TPAKTOBAaTh
¢u3nuecKuii CMBIC/T KCIIO/b3yeMbIX BEeJWYMH, UX O0003HAuUeHUsi U eJWHUILIbI,
HaXOZUTb (POPMYyJIbl, CBS3bIBAIOLLME [JaHHYIO (PU3NUECKYO BeUUUHY C JPYTMMHU
BeJIMYMHAMUY;

OMUCHIBATH H3YUEHHbIE TeIUIOBble CBOUCTBA TeJ W TeIIOBble $IBJIEHUS,
UCMOJb3ysl (r3UuUecKrde BeJMYMHBL: JlaB/ieHUWe Tas3a, TeMIlepaTrypa, CpeJHss
KUHeTUYeCKasi SHeprus XaoTUUeCKOro JBVDKEHUS] MOJIeKYJl, CpeJHeKBaJpaTU4Hast
CKOPOCTb MOJIEKY/, KOJIMYECTBO TeIJIOTbI, BHYTPEHHsisi SHeprusi, pabora rasa,
KO3()(ULIMEHT TI0/Ie3HOTr0 [JeWCTBUS TeIJIOBOTO JIBUraTess; MPUA OMNUCAHUU
NPaBWIbHO TPAaKTOBaTh (PU3WYECKUM CMBIC/I UCIIO/Nb3YyeMbIX BEeIWUUH, UX
obo3HaueHWss U e[WHULIbI, HaXOAWUTb (OPMyJbl, CBSI3bIBAIOLME JAHHYIO
(Y3UUeCKYI0 BeJTMUKMHY C APYTUMU BeJIMUMHAM;

OMUCHIBATH U3yUeHHbIe 37IeKTPUUeCKHEe CBOMCTBA BellleCTBA U 3JIEKTPUYECKHe
siBJIeHUs1 (TIPOLIeCChI), UCIO0JIb3Ysl (PU3MUYEeCKHe BeUUMHBI: 37IeKTPUUYeCKUi 3apsf,
3JIeKTpAYeCKOe I10J1e, HallpsDKEHHOCTh 110151, ITIOTeHL|asl, PasHOCTh NTOTEHLUaJIOB;
MpU ONWCAHUM TNPAaBWIBHO TPaKTOBaTh (PU3WUYECKUW CMBIC MCI0JIb3yeMbIX
Be/IMUMH, MX O00O03HAuUeHWs W eJUHUIIbI; YKa3biBaThb (POPMYyJIbI, CBSI3bIBaOILIVE
JlAaHHYIO (PU3MUECKYIO BeJIMUMHY C [PYTUMU BeJIMYMHAMY;

aHa/IM3UpOoBaTh (PU3MUeCKUe TpPOLeCChl U SIBIEHUs, UCIO/b3ys (pU3nUecKue
3aKOHbI Y NIPUHLIUIILL: 3aKOH BCceMUpHOro tarotenus, I, II u III 3akoHel HeroTOHa,
3aKOH COXpaHEeHUsl MeXaHWYeCKOM SHepPruM, 3aKOH COXpaHeHWs HMITYJbCa,
NIPUHLIMI CYTIepIIO3ULIMA CWJI, TIPUHLMII PaBHOIPaBUS WHEPLMA/IBHBIX CUCTEM
OTCUéTa, MOJIEKY/ISIDHO-KMHETUUeCKYI0 TEeOpPUI0 CTPOeHHs BelleCTBa, Ia30Bble
3aKOHBI, CBSI3b CPeJJHeM KMHETUUeCKOW SHePruy TeryioBOr0 JBW)KEHUS] MOJIEKYI C
abCoJIIOTHOM TemriepaTypoOH, TepBblid 3aKOH TePMOAWHAMUKH, 3aKOH COXPaHEeHUs
3JIEKTPAYECKOro 3apsifia, 3akoH KysioHa, mpu 3TOM pasnuyarh CJIOBECHYIO
(OpMyJ/IMPDOBKY 3aKOHa, ero MareMaThyecKoe BbIpa)KeHHe U yCJIOBUS (FpaHHLIbI,
00/1acTH) NPUMEHUMOCTH;



OOBSICHSITH OCHOBHBIE TIPHUHI[UIIBI  JIEMCTBUS ~ MaIllMH, TPUOOpPOB U
TeXHUYECKUX YCTPOWCTB; pa3ihuaTh yCJIOBUSI X 0e30racHOr0 MCIO/b30BaHUS B
TIOBCeITHEBHOM YKU3HU;

BBITIOJIHATb 9KCIIEPUMEHThHI 110 MCC/Ie/IoBaHUI0 (DU3MUECKUX SIBJIEHUW W
TIPOLIECCOB C HCII0/Ib30BaHWEM TIPSIMbIX M KOCBEHHbIX W3MepeHMH, MpU 3TOM
dbopmynvpoBath TipobsieMy/3afjauy UM TUMOTe3y YyuyeOHOTO JKCTepHMeHTa,
cobvpaTh YCTaHOBKY W3 Ipe/jIoKeHHOro 000pyJoBaHHs, IIPOBOJIUTH OIBIT U
dhopMyMpoBaTh BHIBO/bI;

OCYLIEeCTB/ISITh MPsIMble U KOCBEHHbIe M3MepeHus (PU3NUecKrUx BeJIUUrH, NpU
3TOM BBIOMpAThb OMNTUMAJBHBIA CMOCOO K3MepeHHsI U HCII0/Ib30BaTh M3BECTHBIE
MeTO/Ibl OLIeHKH TOTrPeIHOCTer U3MepeHUl;

WCC/IeJOBaTh ~ 3aBUCMMOCTA  MeXAy  (U3MYEeCKWMM  BeJIMUMHAMU  C
WCI0/Ib30BaHUWEeM TPSMbIX U3MepeHWH, TMPU 3TOM KOHCTPYHMPOBaTh YCTaHOBKY,
(buKcUpoBaTh pe3y/bTaThbl TMOTYYEHHOU 3aBUCUMOCTH (DU3MUYECKHMX BeUYMH B
BU/le Tab/u1l ¥ TpaUKOB, /lesiaTh BLIBOIBI TI0 pe3y/IbTaTaM MCC/e/I0BaHus;

cobsrofaTh mpaBuia 6e30mMacHOro Tpy/ia Mpy MPOBeJeHUH UCC/IeJOBaHUN B
paMKax yueOHOro »JKCIlepUMeHTa, yueOHO-MCC/efloBaTeTbCKOM W IIPOEKTHOM
JesiTe/IbHOCTA C HWCII0/Ib30BaHHeM H3MepUTe/bHBIX YCTPOWCTB M 71ab0paTOpHOTO
obopyoBaHuS;

peliatb pacyéTHble 3alaud C $IBHO 3a/laHHOM (PU3MYECKOM MOJeJIbIo,
WCI0Jb3ys (hr3uuecKre 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHa/u3a yC/I0BUS 3aJauu
BbIOMpaTh (PU3NYECKYI0 MOJe/ib, BBIJeNATh (hr3nuecKre BeTUUMHbI U (HOPMYIIbI,
HeobXo/uMble /i1 e€ pellleHUs], TIPOBOJUTL PacUyéThl U OIleHUBAThb pPealbHOCTh
TOJIyYeHHOT0 3HaueHUs1 h13UueCcKou BeJIMUMHbI;

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

WCTIO/Tb30BaTh ~ TPW  pellleHWW  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, KDUTUUECKH aHaTM3UPOBaTh T0/ydaeMyt0 UH(GOpMaIInIo;

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

WCII0/Tb30BaTh TeopeThueckre 3HaHUs MO (H3MKe B TOBCEJHEBHOM >KU3HU
nist obecrieueHus: 6e30macHOCTH TIpU OOpallleHny ¢ TIprubopaMu M TeXHUYECKUMHU
yCTPOMCTBAMH, [iJisi COXpaHeHUs 3/[OPOBbsl U COOJIFOZIeHNs] HOPM 3KOJIOTUYECKOTO
TOBe/IeHUs1 B OKPY Karolllel cpejie;



paboTtatb B TpyIie C BBIIOJIHEHHEM pa3/UYHbIX COLMAIBHBIX pOJIeH,
TJIaHUPOBaTh paboTy TpyMmbl, palMOHA/JLHO pacrpeenisiTb 00S3aHHOCTH U
TIJIAHUPOBATh JleSITe/IbHOCTh B HECTaHAAPTHBIX CUTYallUsX, aZleKBaTHO Ol[€eHHBATh
BKJIaJl KaK/JOTO U3 YUYaCTHUKOB I'PYIITIBI B PellieHre pacCMaTpUBaeMOoi IIpo0/IeMBbl.

K xoniy obyuenuss B 11 Kjacce mpeaMeTHble pe3yJ/bTaThbl Ha 0a30BOM
YPOBHE /I0/KHBI OTpaXkaTh CPOPMHUPOBAHHOCTD y 00YYarOIIUXCSl YMEHHUM:

JIeMOHCTPUPOBaTh Ha TIpUMepax pojb U MeCTO (PU3MKU B (HOPMHUPOBAHUU
COBpeMeHHOW HayyHOM KapTWHBI MHpa, B pa3BUTHUU COBPEMEHHOW TeXHUKU U
TeXHOJIOTMM, B MPAKTUYECKOU [esiTeJIbHOCTH JtO/leM, 1[eJIOCTHOCTh M eJUHCTBO
dbu3nuecKor KapTUHbI MUPa;

YUUTLIBaTh TPaHUI[bl TIPUMEHEeHWs] W3YUeHHBbIX (QU3NUeCKUX MOJesei:
TOUEYHBIN 3/IeKTPUUeCKUil 3apsijl, iyd CBeTa, TOUeUHbI UCTOUHUK CBeTa, siZiepHasi
MO/leJib aTOMa, HYKJIOHHas MoOjie/ib aTOMHOTO sifipa MpU pellieHud (rU3uuecKux
3a/1ay;

pacrio3HaBaTh (hu3nyecKre siBjieHUs (TPoLiecchl) U OOBSCHATh X Ha OCHOBE
3aKOHOB 3/IeKTPOJJMHAMUKU U KBAHTOBOW (DM3UKU: 3/IeKTprUUecKasi TIPOBO/IUMOCT,
TEeI/I0BOe, CBETOBOE, XMMUUECKOe, MarHUTHOe JeHCTBHs TOKa, B3auMO/eliCTBUe
MarHuTOB, 5J/IEKTPOMarHUTHasi WHAYKLUS, [J€MCTBMe MAarHWTHOTO IO/ Ha
TIPOBOJITHUK C TOKOM U JBWKYIIUKICS 3apsi[i, 3/IeKTPOMarHUTHbIe KosiebaHUs U
BO/IHBI, TIPSIMOJIMHEHOe paclpoCTpaHeHWe CBeTa, OTPa)kKeHue, TpesioMJieHue,
uHTepdepeHusi, Audpakuus W MoJspu3alys CBeTa, JUCIEepCUsl CBeTa,
dboTtoannekTpuueckuii 3pdekT (poto3aPdeKkT), cBeTOBOe /aBieHHe, BOSHUKHOBEHHE
MMHENYaToro CreKTpa aToMa BOJIOpOZia, eCTeCTBeHHass W HCKYCCTBeHHast

PaZiIM0aKTUBHOCTH;
OMUCHIBAaTb M3y4yeHHble CBOMCTBA BelllecTBa (371eKTpUUeCKUe, MarHUTHbIe,
ONTUUYECKUe,  SJIeKTPUYECKYI0  MPOBOAUMOCTb  pa3/iMuHbIX  Cpell) U

3JIEKTPOMarHuTHbIE SIBJIEHUSI (MPOLIECChI), UCMO/b3Yysl (PU3UUECKUe BeJIMYMHbI:
3JIEKTPUYECKUN 3apsif], CW/la TOKa, 3/eKTPUYeCKOe HarpsbkeHHue, 371eKTpUUecKoe
COTIPOTHBJIEHWE, Pa3HOCTb TIOTEHIIMAsIOB, JIEKTPOJBIKYIas CWia, paboTa ToOKa,
WHAYKLUSI MarHATHOTO TMojsi, cuia Awmrepa, cuia JlopeHija, WHAYKTUBHOCTb
KaTyLIK{, SHEpPrusi 3/eKTPUYECKOr0 W MarHUTHOrO TIOJield, Mepuoj, U 4YacToTa
KosiebaHuii B KosebaTebHOM KOHTYpe, 3apsii M CWia TOKa B TIpoliecce
rapMOHMUECKHUX 3/IeKTPOMarHUTHLIX KojebaHuii, (OKycHOe paccTosHhe |
ONTUYeCKasi CWja JIMH3bl, MPUA ONWCAHUU TIPAaBUIBHO TPAKTOBaTb (PU3UUECKUU
CMBIC/ HCIIO/b3yeMbIX BeJMUMH, WX 0003HaueHUss W eAWHMIIbl, YyKa3biBaTb
(GopMy/ibl, CBA3BIBAIOLME [IAHHYI (PU3MYECKYyI0 BeJUUYMHY C JIPYTUMH
BeJIMUMHAMU;

OMUCHIBATb H3yUEHHble KBAaHTOBbIE SIBJIEHUS U TIPOLIECCHI, UCMOJIb3YS
(¢ur3nueckue BeIUYMHBI: CKOPOCTb 371€KTPOMAarHWTHBIX BOJH, [J/IMHA BOJIHBI U



YyacToTa CBeTa, SHeprusi U UMITy/bC (DOTOHA, TIepPUO/, Moaypacrazia, SHeprus CBsi3U
aTOMHBIX $i/iep, TMpPH OIUCAaHWK T[PaBWJIbHO TPAKTOBaThb (U3MUYECKHUHA CMBbIC
WCIIO/Ib3yeMbIX BeIMUMH, MX 0003HaueHusi W eUHUIIbI, YKa3biBaTh (POPMYIIbI,
CBsI3bIBAlOIIME [laHHYI (U3UUECKYH) BeJMYMHY C JpYTMMU BeJUUMHAMM,
BBIUUC/IATH 3HaUeHUe (PU3NUecKol Be/TMUUHbI;

aHa/JIM3MPOBaTh (PU3MUECKUe TPOLIECChl U SIBJIEHUS, UCMOJIb3Yys (PU3nuecKue
3aKOHBI U MPUHLMMBL: 3aKOH OMa, 3aKOHbBI 10C/1e[j0BaTe/IbHOTO U Tapasiie/ibHOTO
COoeJMHeHUs] TIPOBOJHUKOB, 3aKoH J[koyns—JleHlla, 3aKOH 37€KTPOMarHUTHOU
WHAYKIWY, 3aKOH MPSIMOJIMHENMHOTO pacnpoCTpPaHeHUsl CBeTa, 3aKOHbI OTPa)kKeHUst
CBeTa, 3aKOHbI IMpe/IOM/IeHHs CBeTa, ypaBHeHMe ODUHINTelHa s GoTto3ddekTa,
3aKOH COXPaHeHWs SHEepruM, 3aKOH COXpaHeHWs UMIMY/bCa, 3aKOH COXpaHeHUs
5/IEKTPUUECKOro 3apsifia, 3aKOH COXPaHeHHWsi MaCCOBOI0 Umc/a, MocTyaaThl bopa,
3aKOH Pa/IM0aKTUBHOIO PACMa/ia, NPy 3TOM pa3jnyaTh CJI0BECHYIO (hOPMYJIHUPOBKY
3aKOHa, ero MareMaThyeckoe BbIpaKeHHWe U YC/I0BUsA (TpaHMIbl, 00/1acTH)
TIPUMEHUMOCTH;

orpejie/iSTh HallpaB/ieHUe BeKTopa WHAYKI[MA MarHUTHOTO T0JIsi TIPOBO/JHUKA
C TOKOM, CU/Ibl AMIiepa U cuiibl JIopeHiia;

CTPOUTh U OIMChIBaTh H300pa)keHHe, CO3JaBaeMoe TUIOCKUM 3epKajioM,
TOHKOMU JIMH301;

BBITIOJIHATb 9KCIIEPUMEHThHI TI0 MCC/Ie/IoBaHUI0 (DU3MUECKUX SIBJIEHUW W
TIPOLIECCOB C MCITI0J/Ib30BaHMEM TIPSIMbIX M KOCBEHHBIX W3MEDeHU: MpU 3TOM
dbopmynvpoBath TipobsieMy/3afjauy UM TUMOTe3y Yy4uyeOHOTO IKCTepHMeHTa,
cobupaTth yCTaHOBKY U3 TMpe/JI0’KeHHOr0 000py/j0BaHUs], MPOBOJUThH OIBIT U
dhopMyMpoBaTh BHIBO/IbI;

OCYLIEeCTB/ISITh MPsIMble U KOCBEHHbIe M3MepeHus (PU3NUecKrUx BeJIUUrH, NpU
3TOM BBIOMpAThb OMNTUMAJBHBIA CMOCOO K3MepeHHsi U HCII0/Ib30BaTh M3BECTHBIE
MeTO/Ibl OLIeHKH TOTrPeIIHOCTe U3MepeHUl;

WCC/Ie0BaTh 3aBUCUMOCTM  (PU3MYECKMX BeMUMH C HCI0/Ib30BaHUEM
MPSIMBIX U3MEPeHUWM: TPU 3TOM KOHCTPYUPOBAThb YCTaHOBKY, (DUKCHPOBATh
pe3yJibTaThl TOJIyUeHHOM 3aBUCHMOCTU (PU3NUYECKUX BeJWUYMH B BUZe Tabaui] u
rpavKoB, iesiaTh BbIBO/bI TI0 pe3yJjibTaTaM UCC/IeZlOBaHMSI;

cobsrofaTh MpaBuia 6e30mMacHOro Tpy/ia Mpy MPOBeJeHUH UCC/IeJOBaHUN B
paMKax yueOHOrO »JKCIlepUMeHTa, yueOHO-MCC/iefloBaTeTbCKOM W TIPOEKTHOM
JesiTeJIbHOCTU 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 (PU3NYECKYI0 MOJe/ib, BhIJeNATh (hr3nuecKre BeTUUMHBI U (HOPMYIIbI,



HeoOXoJuMble [ eé pellleHus, TPOBOAUTh PACUéThl U OLEHWBATh PeajbHOCTh
TI0J/TyUeHHOT0 3HaueHus1 (PHU3UUeCKOu BeJIMUUHBI;

pellaTh KaueCTBeHHBIE 3a/]aUM: BbICTPAMBATh JIOTUUECKH HEITPOTHBOPEUHBYHO
I[ETIOYKY PacCy)X/IeHH C OIOpOM Ha H3y4yeHHble 3aKOHbI, 3aKOHOMEPHOCTU H
dbu3ryeckue siBJIeHUS;

WCTIO/b30BaTh  TPU  pellleHMM  yueOHBIX  3aJay  COBpeMeHHbIe
WHGOPMAI[MOHHBIE TEXHOJIOTUU [I/Isl TIOMCKA, CTPYKTYPUPOBAHMS], UHTEPIPEeTaI[iH
Y TIpe/JiCTaB/IeHHsI yueOHOW Y HayUYHO-TIOMY/ISIPHOM MH(OPMAaIUH, TTO/TyYeHHON U3
Pa3TMYHBIX UICTOYHUKOB, KDUTHUECKU aHA/TM3UPOBaTh TI0/TyuyaeMyr0 NH(POpMaIuio;

OOBSICHSITH TIPUHLIAIIBI  IEMCTBUSI MaIlMH, TMPUOOPOB U TeXHUUECKUX
YCTPOMCTB, pa3/dyaTh yC/IOBHS MX 0e30I1aCHOr0 MCI0/Ib30BaHUS B TIOBCE[HEBHOM
YKU3HU;

TIPUBOJUTH TIPYMEPbI BK/IaJla POCCUMCKUX U 3apy0e’KHBIX yUEHBIX-(OHU3UKOB B
pa3BUTHe Hayku, B OObsCHeHHe TIpPOLIeCCOB OKDPY’Karolllero Mupa, B DPa3BUTHE
TeXHUKH U TEXHOJIOTHHA;

HCTI0/Tb30BaTh TeOPeTHUeCKHe 3HaHUS 10 (U3MKe B TIOBCEJHEBHOW >KU3HU
J71s1 obecrieueHUs1 0€30MaCHOCTH TMPY 0OpaIlieHruH ¢ IprubopaMu M TeXHUUECKUMU
YCTPOMCTBAMU, /ISl COXpaHeHUs 3/J0POBbsl U COOJIIO[eHUST HOPM 3KOJIOTUYECKOTO
TIOBe/IeHUs B OKpY>Katolllel cpe/Je;

paboTatb B TpyIIle C BBIOJIHEHHEM pa3/JUUHbIX COLMAIBHBIX pOJIeH,
TJIaHAPOBaTh paboOTy TPyNMbl, palMOHA/JILHO pacrpeienssTb O00S3aHHOCTH U
TJIAaHUPOBATh JleATeTbHOCTh B HeCTAHZAPTHBIX CUTYaLMsX, afleKBaTHO OL|eHUBATh
BKJIaJl KaK/IOT0 M3 YUYaCTHUKOB I'PYIIIBI B PeIlleHre pacCMaTpUBaeMOM Npo0/IeMBbI.



TEMATHNYECKOE IVNTAHNPOBAHUE

10 KJIACC
Ko/sinuecTBo uacos J/IeKTPOHHbIE
HaunmveHoBaHMe pa3/ie/ioB U TeM (iudpposBbie)
Ne n/m KourposbHbie | [IpakTHuecku
NMPOrpamMMblI Bcero oOpa3oBare/IbHbIE
paboTbI e paboTbI
pecypchbl
Pazpen 1. PU3UKA 1 METO/IbI HAYUHOI'O ITO3HAHUSA
bubmoreka IIOK
1.1 ®u3KKa U MeTO/[bl HAYYHOTI'0 TI03HaHKs 2 0 0 hitps://m.edsoo.rw/7fA1b72
Wtoro no paspeny 2
Pa3zpen 2. MEXAHUKA
bubnmoreka IIOK
21 Kunemariika > 0 0 https://m.edsoo.ru/7f41bf72
bubmoTeka 1IOK
2.2 Huramika 7 0 0 https://m.edsoo.ru/7f41bf72
2.3 3aKOHbI COXpaHeHUsl B MeXaHUKe 6 1 1 Bubmaorexa IOK
https://m.edsoo.ru/7f41bf72
Wtoro no pa3peny 18
Paspen 3. MOJIEKYJ/IAPHASA ®U3NKA U TEPMOJUHAMUKA
OCHOBBI MOJIEKY/ISIPHO-KUHETUYECKOMN Bubmoreka IIOK
3.1 9 0 1
TeOpUU https://m.edsoo.ru/7f41b{72
bubmoTeka [IOK
3.2 OCHOBEI TEPMOAHHAMHKH 10 1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMS Bell|ecTBa. 5 0 0 Bbubmuoreka LIOK
' ®a30BbIe TIePeXO/IbI https://m.edsoo.ru/7f41bf72
Wroro nio pasgeny 24




Paspen 4. 9JIEKTPOJJMHAMMKA

bubmoreka IIOK
4.1 DNeKTpoCTaTHKA 10 0 1 https://m.edsoo.ru/7f41bf72
49 [TocTOsIHHBIN 3/1eKTPUYECKH TOK. TOKU B 12 1 0 bubmoreka LIOK
' pas/IMyHbIX Cpejax https://m.edsoo.ru/7f41bf72
Wtoro no paspeny 22
PezepBHOoe Bpemst 2 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 3
11 KJIACC
KosmmuecTBO uacoB JJ/IeKTPOHHbIE
HaumeHoBaHMe pa3je/ioB U TeM (yudpoBbie)
Ne n/nn Konrponbnsie | IIpakTHueckune
NMPOrpamMMblI Bcero oOpa3oBare/IbHbIE
paboThI paboThI
pecypchbl
Pazpen 1. SJIEKTPOJVNHAMUKA
bubmuoreka LIOK
MarHuTHoOe 1osie. 7eKTpOMarHuTHast
1.1 11 1 3 https://m.edsoo.ru/7f41c97
VHAYKLUS .
Nroro nio pazgeny 11
Pa3pen 2. KOJIEBAHUSA 11 BO/IHbBI
bubmmoreka LIOK
MexaHruyeckue U 371IeKTpOMarHUTHbIe
2.1 9 0 1 https://m.edsoo.ru/7f41c97
KosieOaHus .
bubmioTeka [IOK
MexaHrnuecKue U 371IeKTpPOMarHUTHbIE
2.2 5 1 0 https://m.edsoo.ru/7f41c97

BOJIHbI

C




2.3

OnTuka

10

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

Wtoro no paspeny

24

Pasaen 3. OCHOBBI CITEITMA/TBHOM TEOPUY OTHOCUTE/IbHOCTHU

. bubmmoreka IIOK
OCHOBBI CTIeIMA/TIEHOM Teoprur
3.1 4 https://m.edsoo.ru/7f41c97
OTHOCHUTE/IbHOCTU .
Wroro nio pasgeny 4
Pa3pen 4. KBAHTOBAS ®U3NKA
bubmioreka IIOK
4.1 O/1eMeHThbl KBAHTOBOW ONTUKH 6 https://m.edsoo.ru/7f41c97
C
bubmuoteka LIOK
4.2 CtpoeHue aToma 4 https://m.edsoo.ru/7f41c97
C
bubmmoreka LIOK
4.3 ATOMHOe 9po 5 https://m.edsoo.ru/7f41c97
C
Wtoro no paspeny 15

Paspen 5. 9JIEMEHTBI ACTPOHOMMU 1 ACTPOPU3NKHN

bubmioTeka [IOK
5.1 OneMeHTbI aCTPOHOMUM U aCTPO(PU3UKU 7 https://m.edsoo.ru/7f41c97
c
Wtoro no paspeny 7
Paspen 6. OBOBIIAROIIEE ITIOBTOPEHUE
6.1 O06o0r1aroIIee MOBTOPeHNE 4 bubmoreka IIOK




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

Nroro nio pasgeny 4
Pe3epBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




ITIOYPOYHOE IVNTAHUPOBAHUE
10 K/TACC

KommuecTBo yacos JJIeKTPOHHBIE
Jara
No nudpoBbie
Tema ypoka Koutponsn | IlpakTuueck | H3y4eH
n/o Bcero o0pa3oBare/ibHbIE
ble padoThI ue padoThI us
pecypchl
1 ®dusrka — Hayka o npupo/ie. HayuHble MeTo/ bl TO3HAHUS 1 bubmoteka LIOK
OKPY’KaroLlero mypa https://m.edsoo.ru/ff0c32e2
Posib ¥ MecTO pU3MKHU B POPMHUPOBAHUM COBPEMEHHOMN
2 HayYHOU KapTHHBI MHPa, B NIPAaKTUYECKOH eITe/IbHOCTH 1 Bubmorexa [IOK
y . p ba, B TP A https://m.edsoo.ru/ff0c33e6
mojen
3 Mexannueckoe aBrxkeHre. OTHOCHUTE/IbBHOCTh MeXaHUUeCKOT 0 1 bubmmoreka LIOK
JBwkeHus. [lepemelljeHre, CKOPOCTb, yCKOPeHUe https://m.edsoo.ru/ff0c3508
4 PaBHOMepHOe NpSIMOJIMHEHOE JBKEHHEe 1 Bubmiorexa IOK
P P A https://m.edsoo.ru/ff0c3620
s PaBHOyCKOpeHHOe MpsSIMOIMHENHOEe IB)KEHHe 1 Bbubmoteka LIOK
CBo0osiHOe TIafieHue. Y CKopeHHre CBOOOTHOTO TIa/IeHUsT https://m.edsoo.ru/ff0c372e
6 Bxo/Hast KOHTpoOJIbHast paboTa 1 1
7 KpuBonvHeliHoe aBrkeHUe. [IBI)KeHHe MaTepraibHOM TOUKH 1 bubnuoreka LIOK
10 OKPY>KHOCTHU https://m.edsoo.ru/ff0c3ada
3 [TpuHLmn otHOCUTebHOCTH ["anunes. THepLaibHble 1 bubmoreka IIOK
cucteMbl otcueta. [TepBoiii 3akoH HetoToHa https://m.edsoo.ru/ff0c3be8
9 Macca Tena. Cuna. [IpuHuun cynepno3unuu cui. Bropoi 1 bubmoreka LIOK
3akoH HbloTOHa /11 MaTepuasbHOU TOUKU https://m.edsoo.ru/ff0c3be8
bubmoreka LIOK
10 TpeTuii 3akoH Hbr0TOHA /17151 MaTepuaibHBIX TOUEK 1
P A P https://m.edsoo.ru/ff0c3be8
11 3aK0H BceMupHOro taroteHus. Cuia tsokectu. Ilepsas 1 bubmoteka LIOK




KOCMHUYeCKass CKOPOCTb

https://m.edsoo.ru/ff0c3d00

bubmioreka LJOK
12 Cuiia ynpyroctu. 3akoH I'yka. Bec tena
YHpYy y https://m.edsoo.ru/ff0c3e18
13 Cuna tpenusi. KoadduimeHT Tpenus. Cuia CONPOTHB/IEHUS bubmoreka IIOK
TIPU IBW)XEHUU Tejla B )XUAKOCTH WUJIK rase https://m.edsoo.ru/ff0c3f76
[MocTynaresnsHOe U BpaliaTe/ibHOe ABMKEHHEe abCOTIOTHO
14 TBEpAOro Tesia. MomeHT cuiibl. [1nedo cusbl. Y cnoBus Bubmaorexa [IOK
P ) ) https://m.edsoo.ru/ff0c41a6
paBHOBeCHs TBEPLOrO Tejla
VMnynbc MaTepUanibHOM TOUKH, CUCTEMb] MaTepHaIbHbIX
15 ToueK. VIMmysibC cy/ibl. 3aKOH COXpaHeHUsl UMITYJIbCa Bubmiorexa [IOK
' y i P y ' https://m.edsoo.ru/ff0c43d6
PeakTrBHOe fBH)KEeHUE
PaboTa 1 MOIIHOCTh CHJIbl. KuHeTHuecKast SHeprus
o . bubmoteka LIOK
16 MaTepuanbHOW TOUKW. TeopeMa 06 M3MeHeHUH KHHeTHUeCKOH
https://m.edsoo.ru/ff0c4502
5Hepruv
[ToTenuumanbHas sHeprus. [loTeHIManbHas S3HEPryst yIpyro
17 e opMHPOBaHHOM TPY>KUHBI. [ToTeHIMaNbHAas SHEpPrus Tena Bubmorexa [JOK
ACOOPMHD Py ' H P https://m.edsoo.ru/ff0c461a
BOJ/IM3U TTIOBEPXHOCTH 3eMJIH
[MoTeH1ManbHBIE U HETOTeHLMaIbHbIe CUiibl. CBsA3b paboThbI
18 HEeroTeHLUa/bHBIX CUJl C U3MEHeHHeM MeXaHUUYeCKOU bubnuoreka LIOK
SHepryuy CUCTeMbI Tesl. 3aKOH COXpaHeHHsI MeXaHUUueCcKou https://m.edsoo.ru/ff0c478c
SHepruv
JlabopatopHasi pabota «VccnefoBaHue CBsi3d pabOThI CUITBI C
19 M3MeHeHHeM MeXaHWUYeCKOl SHepruu Teja Ha rpuMepe
pacTsLKeHUsI Pe3MHOBOIO XKI'yTa»
20 KoHTposipHast paboTa no Teme «KuHemartyvka. [IMHamMuKa. bubmoteka LIOK
3aKOHbI COXPaHeHUsI B MeXaHUKe» https://m.edsoo.ru/ff0c4b74
71 OCHOBHBIE MOJIOKEHUST MOJIEKYJ/ISIPHO-KMHETUYECKOM TEeOpPUH. bubmmoreka LIOK

BpoyHoBckoe apwkenue. duddysus

https://m.edsoo.ru/ff0c4dc2




XapaKTep ABIMDKEHHA U B3aHMOAEﬁCTBHH YdCTHL BeleCTBa.

22 Mogenu cTpoeHusi ra3oB, XXUAKOCTeN U TBEPABIX Tes

73 Macca monekyn. KommuecTtBo BelectBa. [TocTosiHHas
ABorazipo

24 TerioBoe paBHOBecue. TemniepaTypa U eé usmepenue. Illkana
TeMItepatyp Llenscus

. bubmoreka LIOK

25 NpeanbHeli ras3 B MKT. OcHoBHOe ypaBHeHre MKT hitps:/m.e dsogru/ ff0cafde
AbGcomoTHast TeMriepaTypa Kak Mepa CpeJjHel KUHeTUUeCKOH

26 SHepruu JBUKeHUs MOJIeKyJl. Y paBHeHWe MeH/ienieeBa- Bubmorexa [IOK
Knaneiipota https://m.edsoo.ru/ff0c511e

27 3akoH [lanpToHa. ['a30Bble 3aKOHBI

)8 JlaboparopHas pabota «VcciieoBaHye 3aBUCMOCTH MEXKIY
rapamMeTpamMu COCTOSIHUS pa3peKeHHOro rasa»

79 W3ormpotiecchkl B WjjeaIbHOM ra3e U Ux rpaduueckoe bubmoreka IIOK
rpefcTaB/eHne https://m.edsoo.ru/ff0c570e
BHyTpeHHsis1 SHeprusi TepMOJAUHAMUYECKON CUCTEMBI U

30 crnoco6bl eé u3mMeHeHus. KouecTBo TerioTsl v pabora. Bubmaorexa [IOK
BHYTpeHHsS SHePrusl OJJHOATOMHOI'O W/eaJbHOr0 rasa hitps://m.edso0.1/f0c5952

Bbubmoteka LIOK

31 Buap! Tenionepeatu httDSZ//m.edSO(])_.[ru/ffOC5C36

39 Y jenvHas TeroéMKOCTh BelecTBa. KomyecTBO TerioThl bubmoreka LIOK
TIpy Teruionepeaave. AfuabaTHBIN TPOLeCC https://m.edsoo.ru/ff0c5¢c36

33 [TepBbIi1 3aKOH TePMOJAWHAMUKY U €r0 TIPUMEHeHre K bubmuoreka LIOK
U3oI1poLieccaM https://m.edsoo.ru/ffOc5efc

34 HeobpaTtrMocCTh MpoIieccoB B IIpupo/ie. BTopoii 3aKoH bubnuoreka LIOK

TePMOJVHaAMHKH

https://m.edsoo.ru/ff0c6230




bubmioreka LIOK

35 I1 elc KI1/[] TenioBoii Ma
PUHLMIT ACHCTBHA 1 /L TenIoBOH MalHHb! https://m.edsoo.ru/ff0c600a
36 Hukn KapHo u ero KIT/I
37 OKosiornyeckre mpobieMbl TeTI03HePreTUKU
38 O06o0aroruil ypok «MoekynsipHast ¢husuka. OCHOBBI bubmoreka LIOK
TepMOJUHAMUKI» https://m.edsoo.ru/ff0c6938
39 KonTtponbHast pabota o Teme «MoJieKy/isipHasi pU3HMKa. bubmoteka LIOK
OCHOBBI TEpPMOUHAMUKI» https://m.edsoo.ru/ff0c6a50
bubmoteka LIOK
40 [Tapoobpa3oBaHue U KoHzeHcarws. McrapeHue eHue
POODPA3OBAHME 1 KOHACHCALMA TTApErue 1 KHTEHH https://m.edsoo.ru/ff0c63b6
41 AGcomoTHast 1 OTHOCUTETbHAS BIaKHOCTh BO3/yXa. bubmuoreka LIOK
Hacepiiennsii mnap https://m.edsoo.ru/ff0c64d8
TBépgoe Teno. Kpucrannmueckre v aMop@Hbie Tesa.
42 AHM30TpOMNUs CBOMCTB KPUCTaIOB. JKUJKre KpUCTal/bl Bubmiorexa LIOK
P P P AR P ' https://m.edsoo.ru/ff0c65f0
CoBpemeHHbIe MaTepuabl
43 [1naBneHue u KpucTa/uiM3aLus. Y gejibHas TerioTa bubmioTeka LJOK
rinaBieHys. Cybmumariyst https://m.edsoo.ru/ff0c6708
bubmioreka LJOK
44 YpaBHeHUe TeryioBoro banaHca
P https://m.edsoo.ru/ff0c6820
45 OnekTpu3anyd Tes. DJIeKTpUUecKuil 3apsj. [IBa Buja bubnuoreka IIOK
3/IeKTPUUECKUX 3apsi0B https://m.edsoo.ru/ffO0c6bcc
46 [1pOBOAHYKY, AUIEKTPUKU U TIOMYTIPOBOJHUKHA. 3aKOH bubmoreka [IOK
COXpaHeHUs 3JIeKTPUUEeCKOro 3apsija https://m.edsoo.ru/ff0c6bcc
47 BsaumopeiictBue 3apsoB. 3akoH KysoHa. Toueunsiii bubmuoreka LIOK

371eKTPUYeCKul 3apsif

https://m.edsoo.ru/ff0c6ce4




HanpspkEHHOCTB 3/1eKTPUYeCKOro mosist. [IpuHLum

bubmioreka LJOK

48 CyTIepMO3ULIUU 37IeKTPUUECKUX rosiel. JInHun
yrep . . P https://m.edsoo.ru/ff0c6df2
HarpsDKEHHOCTU

49 Pabora cum a/eKTpocTaTuueckoro nosist. [ToreHmumarn. bubmoreka LIOK
Pa3HocTh noTeHIanoB https://m.edsoo.ru/ff0c6f00

50 [IpoBOJHUKY U IU3/IEKTPUKU B 3JIEKTPOCTATUYECKOM I10JIe. Bbubmoteka LIOK
HvsnekTpruyeckass IpOHULIAeMOCTb https://m.edsoo.ru/ff0c7018

bubmoreka LIOK

51 OneKTpoéMKoCcTh. KoHeHcaTo

P A P https://m.edsoo.ru/ff0c7126

59 OJIEKTPOEMKOCTH IJIOCKOTO KOHZeHCaTopa. DHeprus bubmmoreka LIOK
3apspKeHHOI'0 KOH/ZleHcaTopa https://m.edsoo.ru/ff0c72c0

e3 JlabopatopHasi paboTta "3MepeHue 31eKTPOEMKOCTU 1
KOH/leHcaropa"

[TpuHLMIT AeCTBUS U IPUMeHeHre KOHZeHCaTOpPOB,

54 KOIMUPOBAILHOTO arraparta, CTpyWMHOr0 MpyUHTepa.
DneKTpocTaThuecKas 3alfiTa. 3a3eM/IeHle 3IeKTpOrprO0poB
OneKTpUYeCcKuil TOK, yC/IOBUS €ro CyLlleCTBOBaHUSI.

55 [TocTosiHHBIN TOK. Cuila Toka. HamnpsbkeHue. ConpoTHB/IeHNe.
3akoH Oma /ij1g yyacTKa Lenu
[TocnefoBarenbHOe, Mapasulie/ibHOe, CMellaHHOe CoeZiJUHeHne

56 MIPOBOAHUKOB. JlTabopaTopHas pabora «/3yuyeHue 0.5 Bubmiorexa [IOK

boBoA ' baTopra b y ) https://m.edsoo.ru/ff0c74£0
CMeILLIaHHOTO COeJUHEHUST PE3UCTOPOB»

57 PaboTa 1 MOIIIHOCTb 3/IEKTPUUECKOT0 TOKA. 3aKOH [KOy/is- bubmoreka LIOK
Jlennia https://m.edsoo.ru/ff0c7838
3akoH Oma /17151 TTOJTHOM (3aMKHYTOM) 3JIEKTPUUECKOU LIeTH.

bubmoTeka LIOK
58 Kopotkoe 3ambikadue. JlaboparopHasi pabota «Vi3meperue 0.5
https://m.edsoo.ru/ff0c7ae0
3/0C ncToYHUKA TOKA Y ero BHYTPEHHEr 0 CONPOTUB/ICHUS»
59 DJIEKTPOHHAsi MPOBOAMMOCTb TBEP/BIX METaJl/IOB.




3aBUCUMOCTb COTIDOTUBJ/IEHHUS] METaJJIOB OT TeMIIepaTyphbl.
CBepXIIpoBOIJUMOCTh

OneKTpUYecKui TOK B BaKkyyMe. CBOMCTBA 3/1eKTPOHHBIX

60 1
My4YKOB
[TonyrpoBOHUKY, UX COOCTBEHHAsI U IIPUMeCHast
61 MPOBOAUMOCTb. CBOMCTBA n-repexona 1 Bubmiorexa [IOK
POBOA ' P pexona. https://m.edsoo.ru/ff0c84ae
[TosyrIpOBOTHUKOBBIE PUOOPEI
62 ONeKTpUYeCKUy TOK B paCTBOpax U paclilaBax 3/1eKTPOIUTOB. 1 Bbubmoteka LIOK
DJIEKTPOJIMTUYeCKas JUCCOLMaLs. DNIeKTPO/IU3 https://m.edsoo.ru/ff0c82ba
63 OneKTpUuecKuil TOK B rasax. CaMocTosTebHbIN U 1 bubnuoreka LIOK
HecaMOCTOsITeTbHBIN pa3ps. MosHus. [11a3ma https://m.edsoo.ru/ff0c84ae
64 OnekTpuueckue MpuOOPBI U YCTPOMCTBA U UX MPAKTUUYECKOe 1 bubmuoreka IIOK
ripuMeHeHue. [IpaBuia TeXHUKHA 0€30MMacCHOCTH https://m.edsoo.ru/ff0c86fc
. bubnuoreka LIOK
65 O06o001aroIUH YPOK «DJ/IeKTPOAUHAMHKA» 1 hitps://m.edsoo.ru/ff0c88be
KonTposnbHast paboTa 1o TemMe «31eKTpOCTaTHKaA.
66 [ToCcTOsIHHBIN 3/1eKTPUYECKUM TOK. TOKU B pa3/IMUHBIX 1 Bubmmoreka LIOK
P ) P https://m.edsoo.ru/ff0c8a8a
cpegax»
bubmioreka LJOK
67 WTorosas oHTpo/LHas pabora 1 https://m.edsoo.ru/ff0c8c56
N . bubnuoreka LIOK
68 Pe3epBHbIi ypok. O6061maroiuii ypok o Temam 10 Kiacca 1 hitps://m.edsoo.ru/fOCBI6C
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




11 K/TACC

KomuecTBo yacoB I JJIEKTPOHHbIE
ara
No nurdpoBbie
Tema ypoka KoHTpo/sibH IIpakTnyeck | H3yue
n/o Bcero o0pa3oBare/ibHbIE
ble padoThI ue padoThl HUA
pecypchl
[TocTosiHHBIE MarHUTHI U UX B3aUMOJeUCTBHE. MarHUuTHOe
1 rosie. BeKTOp MarHUTHOM MHAYKLWHU. JINHUM MarHUTHON 1 Bubmiotexa OK
) P AYKHHH. https://m.edsoo.ru/ff0c9778
WHJYKLWAA
MarHuTHoOe 1oJie IPOBOJHKKA C TOKOM. OnbIT OpcTeja.
9 B3aumogeiicTBre TPOBOJHUKOB C TOKOM 1 1 bubmmoreka LIOK
JIabopaTopHasi paboTa «/3yueHre MarHUTHOT'O TIOJIsI KaTyLIKA https://m.edsoo.ru/ff0c98fe
C TOKOM»
JleicTBMe MarHUTHOTI'O TOJIS1 HA TPOBOJHUK C TOKOM. Cura
3 Awmrnepa. JlTaboparopHast pabota «VicceoBaHue JeliCTBUS 1 Bubmorexa LIOK
. «
P paTop P A A https://m.edsoo.ru/ff0c98fe
MOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM»
4 [ericTBre MarHUTHOTO TI0JIA HA JBHJKYILYIOCS 3apSDKEHHYHO 1 1 bubmmoreka LIOK
yactuiy. Cusa Jlopenija. Pabora cunel JlopeHia https://m.edsoo.ru/ff0c9ac0
5 Bxo/Hast KOHTpoJIbHast paboTta 1 1
OneKTpoMarHUTHasi UHAYKLUs. [I0TOK BeKTOpa MarHUTHOM
6 vHAYKUMU. D/JC MHAYKUUU. 3aKOH 371eKTPOMarHUTHOU 1
nHAyKumy Papazes
. JIabopatopHasi paboTa «VcciemoBaHye siBI€HUS 1 1 bubmmoreka IIOK
371eKTPOMAarHATHOM UHAYKLN» https://m.edsoo.ru/ff0cal50
NupaykTtuBHOCTL. ABeHne camorHAyKuuu. J/1C
8 CamMOUH WW. DHePIrusi MarHUTHOT'O T10J1S1 KaTYLLIKKU C TOKOM 1 Bubmiorexa OK
AYKHIH. P y ' https://m.edsoo.ru/ff0ca600
OJIEKTPOMAarHUTHOe T10Jj1e
9 TexHUUYeCKre yCTPOWCTBA M UX IIPUMEHEeHYe: TIOCTOSIHHbIe 1




MAarHUTBbI, 3JIEKTPOMAI'HUTHI, 3JIEKTPOABUI'ATE/Ib, YCKOPUTEIN
3JIEMEHTAPHBIX YdCTHL, THOAYKIJHOHHAs I1eYb

10 OO6o01aroIui ypoK «MarHuTHOE moJie. DIeKTpoMarHUTHast bubmmoreka IIOK
WHAYKLYS» https://m.edsoo.ru/ff0cab82
1 KoHTposbHas paboTa 1o TeMe «MarHUTHOe T1oJie. Bbubmioreka IIOK
OJIeKTPOMarHUuTHast UHAYKLYS» https://m.edsoo.ru/ff0cad58
CBoboaHbIe MexaHU4YecKre Konebanusi. ['apMoHryeckue
N bubmioreka IIOK
12 KosiebaHMs. YpaBHeHHe TapMOHUYeCKUX KoJiebaHuH.
https://m.edsoo.ru/ff0caf06
[IpeBpallieHre s3Heprun
JlaboparopHas paboTta «VccieqoBaHre 3aBUCMIMOCTH Tepro/ia
13 MaJibIX K0JiebaHu# rpy3a Ha HUTH OT JJIMHBI HUTU U MacCChl
rpy3sa»
KosnebarenbHbiii KOHTYP. CBOOO/IHBIE 3/1eKTPOMarHUTHbIE
14 KosiebaHus B Ulea/lbHOM KosiebaTesTlbHOM KOHTYpe. AHa/Orust Bubmiorexa LIOK
/h ype: https://m.edsoo.ru/ff0cb820
MEXXy MeXaHUUeCKUMHU U 3/IeKTPOMarHUTHBIMU KosieOaHUsMU
15 ®opmyna ToMmcoHa. 3aKOH COXpaHeHUs SHepruu B UzealbHOM Bubmioreka IIOK
KosnebaTeslbHOM KOHTYpe https://m.edsoo.ru/ff0cb9c4
[IpescTaBieHye 0 3aTyXarOUUX KoaeOaHusX. BeIHYXJeHHbIe
16 MexaHU4ecKre KonebaHus. Pe3oHaHC. BeiHYXJeHHbIe Bubmorexa [[OK
| ' YA https://m.edsoo.ru/ff0cbb86
3/IeKTPOMarHUTHbIE KOe0aHust
ITepemenHbIM TOK. CHHYCOWA/IBHBIN IepeMeHHbIN TOK.
17 MoIHOCTB ITepeMeHHOr0 TOKa. AMIUIUTYIHOE U [leHCTBYIOIIlee Bubmorexa LIOK
o P i A A yrou https://m.edsoo.ru/ff0cbd34
3HaueHWe CUJ/Ibl TOKA U HallPSDKeHUs
18 Tpanchopmarop. [TpousBozcTBo, epefaua 1 notpebieHne
3/1eKTPUUECKOU SHEPTUU
YCTpOICTBO ¥ paKTUUYeCKOe NMPUMeHeHHe 37IeKTPUYeCcKOoro
N bubnuoreka LIOK
19 3BOHKA, reHepaTopa IepeMeHHOr 0 TOKa, JIMHUU

3/IeKTporiepeiayu

https://m.edsoo.ru/ff0cc324




OKOJIoruyecKye PUCKH TIpH TIPOMU3BOACTBE 3JIEKTPO3HEPTHHN.

20 KynbTypa rcrnosb30BaHus 371eKTPOSHEPTUU B TTOBCEHEBHOM
JKA3HU
MexaHuyecKyre BOJIHbI, YC/I0BUS pacripocTpaHeHust. [Tepuoa.
21 CKopoCTb pacnpocTpaHeHus1 U AjiiHa BoJHbL. [TonepeuHbie 1 Bubmiotexa IOK
P pacrpoctp A ' P https://m.edsoo.ru/ff0cca54
TMPO/I0/IbHbIE BOJTHBI
oy 3ByK. CKOpoCTh 3ByKa. ' pOMKOCTh 3ByKa. BeicoTa ToHa. TemOp bubmmoreka LIOK
3ByKa https://m.edsoo.ru/ff0cccOc
73 ONeKTPOMarHUTHbIE BOJTHBI, UX CBOMCTBA M CKOPOCTh. [lIkana bubmmoreka LIOK
3/IeKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHLMIIBI paJOCBS3U U TesleBUeHUs. Pa3BuTre cpencTB
CBsI3U. Pagyosiokanus
bubmmoreka LIOK
25 KontposbHas pabora «KosiebaHust U BOTHbBI» 4
https://m.edsoo.ru/ff0cc6f8
26 [TpsimonMHelHOe pacrpocTpaHeHre CBeTa B OJHOPOJHOU bubmoTeka LIOK
cpefie. ToueuHblii MCTOUHUK cBeTa. JIyu cBeTa https://m.edsoo.ru/ff0cd350
57 OtpakeHue cBeTa. 3aKOHbI OTpakeHus cBeTa. [locTpoeHue bubmmoreka IIOK
1300pakeHu B MJIOCKOM 3epKajie https://m.edsoo.ru/ff0cd4e0
)8 [Ipenomnenue ceta. [Io1HOe BHyTpeHHee OTpakeHUe. bubmmoreka IIOK
[IpezenbHBIN YO/ MOJTHOTO BHYTPEHHEr0 OTpaXkeHust https://m.edsoo.ru/ff0cd7{6
79 JlabopatopHasi paboTa «l3mMepeHue roKa3aTeJisi [PeIOMJIeHUST bubmmoreka LIOK
CTeKJia» https://m.edsoo.ru/ff0cd67a
30 JIun3el. [TocTpoeHue n300paskeHui B rH3e. ®@OpMysia TOHKOM bubmmoreka LIOK
JIMH3bI. YBe/IAUeHUe JTUH3bI https://m.edsoo.ru/ff0cddle
31 JlaboparopHas pabota «lcciefjoBaHre CBOMCTB W300paskeHUH
B JIMH3aX»
3 Hucniepcusi ceeta. CnoxkHbINM coctaB bemnoro ceta. LIBeT.

JlaboparopHasi pabota «HabrogeHue qucriepcry CBeTa»




33 WnTepdepenus ceeta. Audpakuys cBeta. JudpakuyonHas bubmmoreka IIOK
peLuéTKa https://m.edsoo.ru/ff0ced2?
34 [TonepeuHOCTh CBeTOBBIX BOJIH. [losisipy3anus ceeta Bubmiorexa [JOK
P ) brsan https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue IpUOOPHI U YCTPOMCTBA U YCIOBHUS UX
6e30macHOro NMpUMeHeHUsI
36 I'paHuLIbl IPUMEHMMOCTH K/1aCCUYeCKOW MeXaHUKH. Bbubmioreka IIOK
[TocTynats! crielianbHOM TEOPUM OTHOCHUTETBHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCUTENIBHOCTE OJHOBPEMEHHOCTU. 3aMe/lJieHue BpeMeHU U bubmmoreka LIOK
COKpalLjeHue [JINHbI https://m.edsoo.ru/ff0cfa4?
38 OHeprus ¥ UMITy/IbC PeIITUBUCTCKON YacTULbl. CBsI3b MacChl C Bbubmorteka IIOK
SHeprueu U UMILYJIbCOM. DHeprus MoKost https://m.edsoo.ru/ff0cfc68
39 KonTponbHas paboTa «OnTrka. OCHOBHI CITelaabHONW TeOPHUH Bbubmmoreka IIOK
OTHOCHUTEe/IbHOCTH» https://m.edsoo.ru/ff0cf6£0
bubmioTeka LIOK
40 ®otouHbl. ®opmyna [11aHKa. DHeprus ¥ UMITy/IbC (OTOHA
pMy P ymee https://m.edsoo.ru/ffOcfe16
41 OTkpeITHE U UccaefoBaHre ¢poTtodddekta. OnbiTel A. T bubmmoreka IIOK
CroneroBa https://m.edsoo.ru/ff0cffc4
42 3akoHbl hoTo3(PdekTa. YpaBHeHUe DUHIITeHA /15 bubmmoreka IIOK
dboTtosddekra. «KpacHasi rpaHuiia» hoTorddekTa https://m.edsoo.ru/ff0d015e
43 NaBnenue cBeta. Ombitel I1. H. JIebeneBa. Xummueckoe Bbubmioreka LIOK
JleliCTBUEe CBeTa https://m.edsoo.ru/ff0d04a6
44 TexHuYecKre yCTPOMCTBA U NTPAaKTUYECKOe TIPUMEeHeHue:
doTto3siemMeHT, POTOAATUMK, COTHEUHAs1 OaTapesi, CBETOIHUO/]
bubmioreka LIOK
45 Perienue 3a/1au mo TeMe «3J/IeMeHTbI KBAHTOBOW ONTUKK» https://m.edsoo.ru/ff0d030
2
46 Mogens atoma TomcoHa. OnibiThl Pe3epdopga no paccesiHyio bubmmoreka IIOK




O-4aCTHLI. HJIaHETapHaH MO/Jie/Ib aTOMa

https://m.edsoo.ru/ff0d091a

bubmmoreka IIOK
47 IToctynate! bopa
y P https://m.edsoo.ru/ff0d0afa
48 W3nyuenue u norsoljeHre (POTOHOB MPU Mepexoie aToma C Bubmioreka LIOK
O/IHOT'O YPOBHSI SHEPruu Ha Apyroi. Buabl criekTpoB https://m.edsoo.ru/ff0d0afa
BosnHoBbie cBolicTBa uactull. BosHel e bporins.
49 KopnyckynsipHO-BO/IHOBOM Ayann3m. CIIOHTaHHOe U Bubmiorexa [JOK
PHyCKy/Ap a ' https://m.edsoo.ru/ff0d0ca8
BBIHY>K/IEHHOE 13/lydeHHe
50 OTkpbITHE pagroakTUBHOCTU. OnbIThl Pesepdopa no Bbubmoteka LIOK
oIlpeJie/IeHHI0 COCTaBa paJMOAKTUBHOIO U3/1yUeHUs https://m.edsoo.ru/ff0d0fd2
=1 CaoiicTBa anea-, beta-, raMMa-u3nyueHus. BiusiHue
PaZiIMOAKTUBHOCTH Ha >KUBbIE OPraHU3MbI
OTKpbITHE IPOTOHA U HEUTpoHa. M3o0Tonbl. Anbba-pacnaz,. bubmmoreka IIOK
52 ONeKTPOHHBINA Y TIO3UTPOHHBIN OeTa-pacraz. ["amma- https://m.edsoo.ru/ff0d116
U3Ty4YeHue 2
OHeprusi CBsI3U HYKJIOHOB B sifipe. f1iepHble peaklyu. SliepHbIi Bubmoreka ITOK
53 peakTop. [Ipo6iembl, epCrieKTHUBLI, 3KOJI0TMUeCKUe aCTIeKThI https://m.edsoo.ru/ff0d135
s11ePHOM SHepPreTUKU 6
OnemMeHTapHble yacTULbl. OTKpbITHE TTIO3UTPOHA. MeToAbl
54 Hab/II0/IeHNsI U peruCTpaluy 37ieMeHTapHbIX yacTul]. Kpyribiii bubmmoreka IIOK
ctos1 «@yH/1laMeHTa/IbHbIe B3aUMO/leCTBUsI. ETMHCTBO https://m.edsoo.ru/ff0d0e38
(br3MYeCcKoi KapTUHBI MUpa»
JTarbl pa3BUTHsL aCTpoOHOMUU. [IpukiagHoe u
o5 MHPOBO33peHUYeCcKOe 3HaueHue aCTpOHOMUM. Bup 3Bé31H0TO0
Heba. Co3Be3aus, spKue 3BE3/Ibl, I/IAHEThI, UX BUJUMOE
IBwkeHue. ColHeYHasi cucTema
56 Cosnnrje. ConHeuHast akTUBHOCTb. MIcTouHuK 5Hepruu CosHLa

U 3BE3]




3Bé3/1bl, UX OCHOBHBIE XapaKTePUCTUKU. 3BE3/IbI [IaBHOU
roc/ie/JoBaTeIbHOCTU. BHyTpeHHee cTpoeHUe 3BE3/I.

>/ CoBpemeHHbIe Mpe/iCTaB/IeHus O IPOMCXO0XKAEHUH U SBOJTFOLIUN
ConHila 4 3BE37,
Mneunsbiii [Tyt — Hamia ['anaktuka. [Toso)keHue U JBU)KeHHe

58 Connija B IN'anakTtuke. I"'anakTuky. YépHble AbIPbI B si/[pax
rajakTHUK

=9 BcenenHas. Pa36eranue ranaktuk. Teopust Bosbiiioro B3phbiBa.
PenukToBoe usnyueHue. MeTaranakTyka

60 HepertieHHbie po61eMbI aCTPOHOMUH

61 VToroast KOHTpOJIbHasi paboTa
Ob6o611atouit ypok. Ponb pU3MKu ¥ acTpOHOMUY B

62 5KOHOMMUYECKOM, TeXHOIOTHUeCKOM, COIfUambHON 1 3TUUeCKOM
cdepax edaTeTlbHOCTH YesioBeKa

63 O6o01arorui ypoK. Poib 1 MecTo pu3MKU ¥ aCTPOHOMUH B
COBPEMEHHOU Hay4yHOM KapTHHe MUpa

64 OO6o0arotui ypok. Posnb usnueckoii Teopur B
(hopMHpOBaHMY Mpe/ICTaBIeHUI 0 PU3NUeCKO KapThHe MUpa
Ob6o6maromuii ypok. Mecto ¢pusnyeckoil KapTUHBI MUpa B

65 o0111eM psily COBpEMEHHBIX eCTeCTBEHHO-HAayUHbBIX
Npe/CTaB/IeHUM O TIPUPOJe

66 Pe3epBHbIil ypoK. MarHuTHoOe 1osie. 37eKTpoOMarHuTHast
WHAYKLUS

67 Pe3epBHbIii ypok. OnTrka. OCHOBBI ClieliiaabHON TeOPUU
OTHOCUTE/IbHOCTU
Pe3epnbiii ypok. KBanToBas (hri3uka. D/ieMeHTbl aCTPOHOMUU U Brbmaorexa HOK

68 https://m.edsoo.ru/ff0d178

acTpo(PU3rUKu

4
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