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INIOACHUTEJ/IbBHASA 3AITMCKA

[Tporpamma 10 (hu3vKe 0a30BOTO YpOBHS Ha YpOBHe cpefHero o0Iiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBe TII0JIOKEHHWH U TpeOOBaHMI K pe3y/bTaTaM OCBOEHHSI OCHOBHOM
obpa3oBaTe/bHOM Tporpammbl, TmpeActaBieHHbIx B ®I'OC COO, a Takke C Y4YETOM
denepanbHON paboueil TpoOrpaMMbl BOCIUTAHMST W KOHLEMLMW TIperojilaBaHusi yuebGHOTo
npeavera «®Pusmka» B o0Opa3oBaTenbHBIX OpraHusanusx —Poccuiickoit  demepauu,
peasr3yoLMX OCHOBHbIE 00pa3oBaTesbHble POrPaMMBl.

CogepkaHve mnporpamMmbl 10 (pM3MKe HarpaB/ieHO Ha (pOpMHpOBaHHe eCcTeCTBEHHO-
Hay4yHOU KapTuHBI MHpa obydatoiquxcsi 1011 knaccoB npu obydyeHuu ux ¢usuke Ha 6a3oBomM
YPOBHe Ha OCHOBE CUCTeMHO-/esITeJIbHOCTHOTO ToAxoza. IIporpamMma mno ¢r3rke COOTBETCTBYeET
tpeboBanusim ®PI'OC COO K MIaHHUPYyeMbIM JIMUHOCTHBIM, TpeJAMeTHbIM U MeTarpeMeTHbIM
pe3ysibTataM OOyueHHs, a TaK)Ke YUYUThIBAeT HEOOXOJAMMOCTH peayn3alii MeXKIpeJMeTHBIX
CBsizell (U3MKM C ecTeCTBeHHO-HayUHbIMHA yueOHbIMK TIpeZiMeTaMH. B Hell omnpezesnsitoTcs
OCHOBHBIE 1]eJTd M3yuyeHus1 (U3MKU Ha YPOBHe CpefiHero o0ijero obpa3oBaHUsl, MJIAHUPyeMbIe
pe3yJ/ibTaTbl OCBOEHMSI Kypca (DU3MKU: JIMYHOCTHBIE, MeTaripeJMeTHble, IpeAMeTHble (Ha
6a3o0BoM ypoBHe).

[Tporpamma 1o (pu3MKe BK/IHOYAeT:

® [IaHUpPYyeMble pPe3yJsbTaThl OCBOEHUs Kypca (r3uKu Ha 6a30BOM ypOBHeE, B TOM UHCIIe

TipeJMeTHbIe Pe3y/bTaThl 10 ToiaM 00yUeHUs;

® copep)kaHue yueOHOro npeaMeTa «Du3nka» 10 rojlaM 00yUYeHusl.

du3MKa Kak HayKa o Haubosiee 00IIMX 3aKOHAX MPUPO/ibl, BBICTYTIAsi B KaueCcTBe yuebHOro
npeiMeTa B IIKOJIe, BHOCUT CYIIeCTBEHHBIN BK/af, B CUCTeMY 3HaHHMK 00 OKPY)KaloIleM MHUpe.
[IkonbHBIA KypCc (UMK — CHUCTeMOOOpa3yroIUi /sl eCTeCTBeHHO-Hay4YHbIX YyueOHBIX
NIpeJiMeTOoB, MOCKO/IbKY (pr3MuecKre 3aKOHBI JIe)KaT B OCHOBE IPOLIeCCOB U SIBJIEHUH, N3y4yaeMbIX
xumuel, buosoruet, ¢usnueckod reorpadueil U actpoHomuell. Vcrnonb3oBaHHWe U aKTUBHOE
npuMeHeHWe (U3MUECKMX 3HAHWN OmpeZesseT XapakTep W pa3BUTHe Pa3HOOOpa3HbIX
TEeXHOJIOTMM B C(epe SHEpPreTMKW, TPaHCIIOPTa, OCBOEHUS] KOCMOCA, IIOJIyYeHHsI HOBBIX
MaTepHasIoB C 33/laHHbIMU CBOWCTBaMM M Ipyrux. MisyueHue (U3MKU BHOCUT OCHOBHOM BKJIaJ, B
¢dopmHpoBaHKe ecTeCTBEHHO-HayUHOUW KapTUHBI MUpa 00yJarouuxcsi, B GOpMUpPOBaHNe YMeHUI
NIPUMEHSITh HayYHBI MeTO/ I03HAHUSI TTPY BBITIOJTHEHUH UMY Y4eOHbIX MCCIe0BaHUH.

B ocHOBY Kypca ¢u3MKHU JJ1s1 ypPOBHS cpefiHero obiijero o6pa3oBaHusi M0JIOXKEH psif, uzei,
KOTOpble MOXKHO pacCMaTpyBaTh KaK MPUHLUIIBI €r0 OCTPOeHUSI.

Hoes yenocmHocmu. B coOOTBETCTBUM C Hell KypC SIBJISIETCS] IOTUUECKU 3aBepIlEHHBIM, OH
COZIep>KUT MaTepHuas U3 BCexX pas3fiesioB (pr3MKH, BK/IOUaeT KaK BOIPOCH! KJIaCCUYEeCKOH, TaK U
COBpeMeHHOM (PH3UKH.

Hoes eeHepanuzayuu. B cooTBeTCTBUM C Hell MaTepHas Kypca (GDU3UKH 00beIUHEH BOKPYT
¢usnueckux Teopud. Begyuum B Kypce sBisieTcsi (OpMHpOBaHMe TIpeJCTaBlIeHUNA O
CTPYKTYPHBIX YPOBHSIX MaTepyH, BellleCTBe U MoJIe.

Hoea eymanumapusayuu. Eé peanusanys npejrosiaraeT UCMoJ/Ib30BaHe I'YMaHUTapHOIO
noTeHI[ana (GU3NUeCKOi HayKH, OCMBIC/IEHWEe CBSI3W Pa3BUTHS (DU3MKHU C Pa3BUTHEM OOIIeCTBa,
a Tak)Ke C MUPOBO33peHUYeCKUMH, HPABCTBEHHBIMHU U 9KOJIOTHUeCKHUMU MPobieMaMH.

Hoes npuknaodHoti HanpasaeHHocmu. Kypc ¢pu3vku npejonaraet 3HaKOMCTBO C IITMPOKAM
KPYTrOM TeXHUUeCKUX M TEXHOJOTMYeCKUX NPUI0’KeHHH M3yUeHHBIX TEOPUM U 3aKOHOB.

Hoes 5skonoeusayuu peanusyeTcsi IOCPEJCTBOM BBEJ€HUSI 3/IEMEHTOB COJlepKaHUs,
TIOCBAIIEHHBIX JKOJIOTHUYeCKUM TpobsieMaM COBPeMEHHOCTH, KOTOpbIe CBsi3aHbl C pa3BUTHEM
TeXHUKH U TeXHOJIOTUH, a TaKKe 00CyK/ieHnst Ipo6JieM paLioHaIbHOTO PUPOZOTIONIb30BaHMUS U
5K0JI0rH4ecKoil 6e30MacHOCTH.

CTep>KHEBBIMM 37IeMEHTaMM Kypca (M3WKM Ha YPOBHe cpejHero o0imiero obpa3oBaHUs
SB/ISIOTCA  (pu3rMyecKue TeopuM ((popMUpOBaHMe IIpe/CTaBAeHUM O CTPYKType MOCTPOeHUs!
¢usnueckoil Teopud, poau (yH[aMeHTalbHbIX 3aKOHOB W TPHUHLIUIIOB B COBPEMEHHbBIX



TIpe/ICTaB/IeHNsIX O TIPUPOZe, TPaHHULIAX MPUMEHHMOCTH TEOPHWH, /i OMHCAHHUS eCTeCTBEHHO-
HayYHBIX SBJIEHUH U MPOLECCOB).
CuCTeMHO-eTe/IbHOCTHBIA TO/IX0/ B Kypce (DM3UKH peann3yeTcs TIPeXK/e BCero 3a CuéT
OpraHM3aliy KCTIePUMEHTAIbHON ieATeIbHOCTA oOyuaroimxcs. st 6a30BOro ypoBHst Kypca
¢U3MKK — 3TO WCIOB30BaHWE CUCTeMbl (PPOHTANBLHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB U
nabopaTopHbIX paboT, KOTOpble B TporpaMme Mo ¢u3vke 00beAWHEHbI B OOLWIA CIHCOK
yUeHWYeCKHX TPaKTU4YeCKUX pabot. BoijesneHre B yKa3aHHOM IepeuHe 1abopaTOpHBIX pabor,
TIPOBO/IUMBIX [/Ii KOHTPOJII W OLEHKH, OCYLIECTB/ISI€TCS yYaCTHUKaMU 00pa30BaTesbHOrO
TpolLiecca UCXo/st U3 0cOOeHHOCTe! TIaHMPOBaHUS M OCHallleHus1 KabuHeTa ¢usuku. [Ipu sTom
obecrieunBaeTcsl OBJaJieHHe OOYYarOIIMMUCS YMEHUSIMUA TPOBOAUTH KOCBEHHbBIE W3MEPEHWUs,
WCC/IeJOBaHNsI 3aBUCUMOCTeH (M3MUECKMX BEeJMUYMH M TIOCTAaHOBKY OITBITOB I10 TIPOBEpPKE
TIPEe/I/IOXKEHHBIX THUTIOTE3.
Bosbiioe BHUIMaHMe yessieTcsl pelieHn0 PaCYETHBIX M KaueCTBeHHBIX 3ajau. [Ipu sTom
JJIsl PACUYETHBIX 3a/]au TIPUOPUTETOM SIBJITFOTCS 3a/]auy C SIBHO 3aIaHHOM (hPM3UUeCKON MOJIesbio,
TI03BOJISIIOIYE TIDUMEHSITh H3yueHHble 3aKOHbI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasfena
KypCa, TaK U UHTETPUPYs 3HaHWs U3 Pa3HbIX pa3ziesioB. [/ KaueCTBEHHBIX 3a/ilay MPUOPUTETOM
SBIISIIOTCSL  337laHUsl Ha OObBsCHeHWe TIpOoTeKaHWss (U3NYeCKHUX SsIBIEHWHA W TIPOLeCCOB B
OKpY’Karolllel >Xu3Hu, TpeOyroiue BbiOOpa (PU3MYECKOW MOJe/I A/l CUTYal[Md TPAKTHKO-
OpPUEHTHPOBAaHHOTO XapaKTepa.
B cootBerctBun c TpeboBanusmu PI'OC COO K MarepUasbHO-TEXHUUECKOMY
obecrieueHrto yuebHOro miporiecca 0a3oBBI ypOBeHb Kypca (DM3WKH Ha YPOBHE CpeJHero
obujero o6pa3oBaHUs [O/DKEH M3y4yaThCs B YCIOBHUSIX MPeJMeTHOro KabuHeTa (DU3UKU WU B
YCJIOBUSIX MHTErPUPOBAHHOTO KabMHeTa MpeZMeTOB eCTeCTBEHHO-HAYYHOrO IMK/Ia. B KabuHete
bu3MKK JODKHO OBITH HEOOX0JMMOe JTabopaTopHOe 000pYyA0BaHKe /15l BHITIOTHEHHST YKa3aHHbBIX
B TiporpaMme 10 (H3MKe YYeHHUeCKMX TIPaKTMUeCKUx paboT U  [eMOHCTpPaljiOHHOe
obopy/ioBaHue.
IeMoHcTpaioHHOe 00opy/j0BaHWe (OPMHUPYeTCsi B COOTBETCTBHM C TIPUHLIATIOM
MHWHHMaJTbHOM /JOCTaTOUYHOCTH U 00ecrieunBaeT MOCTAHOBKY MEPEUYUCIEHHBIX B MPOrpaMMe TI0
¢u3rKe KIHOUEBBIX AEMOHCTpPALW [ HWCCIe[OBaHUs HM3y4yaeMbIX $IBJIEHHM U TIPOLeCCOB,
IMITUPUYECKUX U (QyHJAMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX MTPUMEHEeHHH.
JlabopaTopHoe 0OOpyZiOBaHWe /ISl YUEHWUECKHX TMPAKTUUecKux pabot ¢opmupyercs B
BU/Ie TeMAaTHUECKMX KOMILIEKTOB M 00ecreunBaeTCsi B pacyéTe OJHOTO KOMIUIEKTA Ha JIBYX
obyuatomuxcsi. TemaThueckue KOMILIEKTHI JlaDopaTOpHOTO 00OpYy/OBaHUS [JO/DKHBI OBITH
TIOCTPOEHBl Ha KOMIUJIEKCHOM MCIIO/Ib30BaHUM aHAJIOTOBBIX M I[U(POBBIX MPUOOPOB, a TakKkKe
KOMITBIOTEPHBIX M3MEPUTE/ILHBIX CHCTEM B BH/je LIM(PPOBBIX 1abopaTopHii.
OCHOBHBIMU LIe/ISIMU U3y4eHHst (GU3UKH B 0011[eM 00pa30BaHUY SIBJISIFOTCS:
* (dopmupoBaHMe WHTepeca W CTpeM/IeHUs OOYYalOIIMXCS K HAyYHOMY H3yUeHUIO
TIPUPO/IbI, Pa3BUTHE UX WHTE/UIEKTYa/TbHBIX ¥ TBOPUECKHUX CITOCOOHOCTEH;

® pa3BUTHe TIPeJCTAaBJeHWM O HAyuHOM MeToJe TI03HaHUS H (hopMHUpOBaHHe
WCC/Ie[JOBaTe/TbCKOTO OTHOLIEHUS K OKPY>KaIOIL[UM SIBJIEHUSIM;

* (opmHpoBaHMe HAyUHOTO MHUPOBO33peHHs KaK pe3y/bTaTa U3y4eHHs] OCHOB CTPOEHMUS
MaTepuu U GyHAaMeHTaIbHBIX 3aKOHOB (DH3HKY;

* (opmupoBaHe yMeHU OOBSCHATD SIB/IEHUS C MCTI0/Ib30BaHKeM (PHU3UUeCKUX 3HAHUH U
HayYHBIX JIOKa3aTe/bCTB;

* (opmupoBaHHe TIpe/iCTaB/IeHNI O POJH (PU3WKHU /1T Pa3BUTHS IPYTHUX €CTeCTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHA.

HoctkeHne 3TUX Lenell obecrieunBaeTcsl pellleHHeM CeAyIOIIMX 3a7ad B IpoLjecce
M3yueHusi Kypca U3MKUA Ha YPOBHE CpPeJiHero o01iero obpa3oBaHust:

* mpuoOpeTeHWe CUCTeMbI 3HaHUN 00 OOIMX (HHU3MUECKMX 3aKOHOMEPHOCTSIX, 3aKOHAX,

TEOpUSsIX, BK/IOUYast MEXaHUKY, MOJIEKY/ISIPHYIO (PU3UKY, /IeKTPOJUHAMUKY, KBAHTOBYIO
(bU3MKY U 3/1eMeHThI acTPOhU3UKY;



* (opmupoBaHHE YMeHHH TIPUMEHSTh TEOPeTHUeCKHWe 3HaHUS /i OOBbsSCHeHUs
(¢bu3uYecKux siBJieHMA B TIpUPOJEe W [/Isl TIPUHSITHSL TPAaKTUUeCKWX pelleHuid B
MOBCeIHEBHOM JKU3HU;

® 0ocCBOoeHHE CIIOCOOOB pelleHHsT Pa3/IAYHBIX 3a/lad C SIBHO 3aJ[aHHONM (hHU3UUeCKOU
MOJlesiblo, 3ajjay, TMO/pa3yMeBaloliX CaMOCTOSITeJIbHOe co3jaHue (r3UuecKoi
MO/le/1, afleKBaTHOU yC/IOBUSIM 3a/jauu;

® TOHMMaHue (PU3MUeCKUX OCHOB U TMPUHIMIOB [1eHCTBUS TeXHUUECKUX YCTPOWCTB U
TeXHOJIOTUUeCKUX TMPOLIeCCOB, UX BJIUSHUS Ha OKPY>KalOIYI0 Cpejy;

® OB/IaJileHMe MeTO/laM{ CAMOCTOSITeJTbHOTO TIJIAHUPOBAHUSI U TIPOBeZieHUs (hr3nuecKux
9KCIIepUMEHTOB, aHa/M3a M  UHTepnpeTaliu  WHGOpMalMM,  ompejeneHust
JIOCTOBEPHOCTH MOTYUeHHOT'0 pe3y/ibTaTa;

® Co3/laHMe YCJIOBUM JijIsi pa3BUTHSI YMEHUM MPOeKTHO-UCC/Ie/l0BaTeTbCKOW, TBOPUeCKOH
JlesATe/IbHOCTH.

Ha u3yuenue ¢usuky (6a30BbIM ypoBeHb) Ha YpPOBHe cpefgHero obiero obpa3oBaHUs
orBogutcs 136 yacoB: B 10 knacce — 68 yacoB (2 yaca B Hegemto), B 11 kacce — 68 vacos (2
yaca B HeIeJit0).

[TpepasiaraemMelii B iporpamMmme 1o (usvike repeueHb 1aOOPaTOPHBIX U TIPAKTUYECKUX pabOT
SIBJISIETCSI PEKOMEH/IOBaHHBbIM, YUWUTe/h JiejlaeT BLIOOD TIpoBeZieHUs j1abopaTOpHBIX paboT u
OTTBITOB C YUETOM MHUBH/IYa/TbHBIX 0COOEHHOCTEH 00yJarouxCsl.



COJEPXAHUE OBYYEHUSA
10 K/ITACC

Paszpen 1. ®u3ukKa ¥ MeTo/ibl HAy4YHOI'0 IO3HAHUSA
®du3mKa — Hayka O Tipupofe. HayuHble mMeTOAbI MO3HAHUSI OKpYKarollero mupa. Posb
SKCTMeprMeHTa U TeOpyH B TIPOLiecce MO3HaHWs TIPUPO/Ibl. DKCIIepUMEeHT B (hU3HKe.
MopenvpoBaHue ¢u3NUecKuX siBJeHUM U TipolieccoB. HayuHble rurote3bl. dusnueckue
3aKOHBI U TeOpru. ['paHULIbI MPUMEHUMOCTH (H3UUeCKHUX 3aKOHOB. [IpUHLIUIT COOTBETCTBUSI.
Ponb u mecto ¢u3uMku B (POpMHpPOBaHWMM COBPEMEHHOW HayyHOW KapTWHbI MUpa, B
MPaKTUYeCKOU J1esITe/TbHOCTH JIFOJIe.
Llemoncmpayuu
AmnasoroBbie 1 UG POBbIe U3MeEpPUTE/TbHBIE TIPUOOPHI, KOMITBIOTEPHBIE TATUHKH.

Pa3pgen 2. MexaHnuKa

Tema 1. Kunemamuka

Mexanuueckoe aBrKeHue. OTHOCUTE/IBHOCTb MeXaHU4yeCcKoro AswkeHus. Cucrema
orcuéta. Tpaekropus.

[TepemelieHre, CKOpPOCTh (CpefHsisI CKOPOCTb, MIHOBEHHas CKOPOCTb) W YCKOpeHHe
MaTepuaJbHOW TOYKH, UX MPOEKLMU Ha OCH CHUCTeMbl KoopAuHaT. Cro)keHue nepeMeleHnid U
CJIOKeHHe CKOPOCTeu.

PaBHOMepHOe ¥ paBHOYCKODEHHOe MpsIMOJIMHEeNHOe [BIKeHue. I'padmky 3aBUCMMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U ITepeMellleHrs] MaTepralbHOW TOUKHA OT BpeMeHH.

CBobo/iHOe TIajieHue. Y cKopeHre CBOOOJHOTO Ma/ieHUs.

KpuBonvHeliHOe pBwkeHHe. [IBrbkeHHMe MaTephalbHOW TOYKM 110 OKPYXXHOCTH C
MOCTOSIHHOW T0 MOJYJ/IF0 CKOPOCTBIO. YT/IOBasg CKODOCTb, JIMHeWHasi CKOpocTh. [lepuog wu
yacToTa obpatenus. LleHTpocTpemMHTeIbEHOE YCKOPEHHe.

TexHWuyeckue yCTPOMCTBA M TMpPaKTUYeCKOe TpMMeHEeHue: CIUJO0MEeTp, [BWKeHHe
CHapsJ0B, LieMTHbIe ¥ PeMEHHbIe [Tepe/iayu.

Llemoucmpayuu

Mogens crucTeMsl OTCUETa, WITHOCTPaLUsl KHHeMaTHYeCKUX XapaKTePUCTHK [IBHKeHUS.

[Tpeobpa3oBaHue BHXeHUH C UCTIOIb30BaHKEM MPOCTHIX MeXaHK3MOB.

[Tagenue Ten B BO3yXe U B pa3peXeHHOM IIPOCTPaHCTBe.

HabnroeHue Br>KeHus Tesia, OPOLLIEHHOTO 10/ YT7I0M K TOPU30HTY Y TOPHU30HTA/IBHO.

V3mepeHue yCcKOpeHUsi CBOOOHOTO Ta/leHMsI.

HaripaByieHvie CKOpOCTH IpY JBMKEHUY T10 OKPYKHOCTH.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

V3yyeHrie HepaBHOMEPHOTI'O JBM)KEHHUS C Le/IbI0 OTpe/iesieH’s] MTHOBEHHOM CKOPOCTH.

WccnenoBanue  COOTHOLIEHMS  MeXAy — IMyTsMM,  IIDOMJEHHbBIMM  TeIOM  3a
1oC/lejoBaTe/IbHble paBHble IIPOMEXYTKU BpeMeHU IIpM PaBHOYCKOPEHHOM [IBV)KEHUU C
Haya/IbHOW CKOPOCTBIO, PABHOM HY/JIIO.

W3yueHune aBM>KeHUs 11apYKa B BI3KOM >KUJKOCTH.

V3yueHue qBI>KeHUs Tesa, OPOIIEHHOTO TOPHU30HTA/IBHO.

Tema 2. lunamuka

[Tpunimn otHOCcKTenbHOCTH ["amuiest. ITepBoii 3akoH HeroTOHA. MHeprianbHble CUCTeMbI
OoTCuéra.

Macca Tena. Cuna. IlpuHuun cynepnosuuuu cui. Bropor 3akoH HbrooToHa fis
MaTepuaabHOW TOUKU. TpeTuii 3akoH HbroTOHA /1711 MaTepyabHbIX TOYEK.

3aKOH BCceMUpHOro TaroteHus. Cuia tsokecTu. IlepBas KocMUueckass CKOpPOCTb.

Cwuia ynpyroctu. 3akoH I'yka. Bec Tera.



Tpenne. Buzpl TpeHus (TOKOs, CKOJbXeHMs, KayeHus). Cuna TpeHusi. Cyxoe TpeHue.
Cuna TpeHUs CKOJIb)KeHUSI U cua TpeHus 1okosi. KoagduiyenT tpenus. Crna conpoTHUBIeHUS
TIPY [BYDKEHUH Tesla B JKUAKOCTH WX rase.

[MocTymnaTesibHOE M BpalllaTe/IbHOe JBM)KeHHe abCOIFOTHO TBEPOTO Teia.

MoOMeHT Cu/bl OTHOCUTENBHO OCv BpalleHus. [lnedo cusibl. YC/IOBUST paBHOBECHS
TBEpOro Tesa.

TexHWuyeckue yCTPOMCTBA U IIPaKTHYeCKOe TpUMeHeHHWe: IOALWIIHUKY, [BWXeHue
VICKYCCTBEeHHbIX CIIyTHUKOB.

LemoHcmpayuu

SABneHue uHepLUK.

CpaBHeHHe MacC B3aMMOZ,eUCTBYIOLUX Tel.

Bropoti 3akoH HeroToHa.

N3mepenue cuil.

CroxxeHHe CUJL.

3aBHCUMOCTb CUJ/IbI YIIPYTOCTHU OT AepopMariiu.

HesecomocTs. Bec Tena npyu yCKOpeHHOM MO4bEMe U NafleHUH.

CpaBHeHMe CUJT TpeHUS MIOKOsI, KaYeHUsI U CKOJIb)KEeHUSI.

YcnoBust paBHOBecus1 TBEpPZOro Tesa. Bubl paBHOBeCHsl.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

V3yuenue aBm>KeHUst OpycKa 1Mo HaK/IOHHOM TIJIOCKOCTH.

WccnenoBanue 3aBUCHMOCTH CWJI YIIPYTOCTH, BO3HUKAKOIIUX B NPY)XMHE U Pe3UHOBOM
obpastie, oT Ux JedopMariyu.

VccnenoBanue yCi0BrM paBHOBeCHS TBEPOTO Tesla, UMEIOLLero OCh BpallleHHUs.

Tema 3. 3akoHbl COXpaHeHUs1 8 MeXAHUKe

VimnynbCc MaTepyanbHOM TOUKM (Tesa), CUCTeMbl MaTepyasnbHbIX ToueK. VIMIy/bC CUsibl U
Vi3MeHeHue UMITyJbCa Tejla. 3aKOH COXpaHeHUs UMITyJibca. PeakTUBHOe IBUKeHUe.

Pab6ota cumbl. MOIITHOCTH CHJTBIL.

KuneTnueckasi 5Heprusi MatepuaabHOM TOukd. Teopema 00 M3MeHeHWH KUHETHUeCKOM
SHepruu.

[ToteHuuanbHas sHeprus. [loTeHLManbHas SHeprys ynpyro Ae(opMUpPOBaHHOMW TIPY>KUHBI.
[MoTeH1ManbHAasE SHEPTHs Tesla BOJIM3U TOBEPXHOCTH 3eMIIH.

[MoTeHIMambHBIe U HeMOTeHLManbHble CWibl. CBs3b pabOThl HEMOTeHLUATbHBIX CUJT C
V3MeHeHVeM MeXaHW4YeCKOW SHepruu CUCTeMBI Tesl. 3aKOH COXpaHeHHUs] MeXaHU4eCKOW SHepIruM.

Yripyruve v Heynipyrue CTOJIKHOBEHUS.

TexHWuYecKue yCTpPOMCTBa M NpaKTHYecKoe IpPUMeHeHHWe: BOJOMET, KONEp, NMPY’XKUHHBIN
MMCTOJIeT, JBKeHYe pakerT.

LemoHcmpayuu

3aKOH COXpaHeHUs! UMITyJIbCa.

PeakTuBHOe JiBUXeHMe.

[Tepexo MoTeHIMAbHOM SHEPTUU B KUHETUUECKYI0 U 00paTHO.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

V3yueHne abCOMIOTHO HEYNpPYyroro yZapa C TOMOIIbIO /IBYX OJWHAKOBBIX HUTSHBIX
MasiTHUKOB.

WccnenoBanuve cBsisu pabOThI CUbI C U3MEHEHHWEM MeXaHWUYeckoW SHepruud Tena Ha
TIpYMepe pacTshHKeHUs] pe3MHOBOTO JXI'yTa.

Pa3fien 3. MosieKy/isipHas (u3MKa U TepMOJUHAMHUKA
Tema 1. OcHO8bI MO/1€KY/1APHO-KUHemu4ecKoll meopuu
OCHOBHBI€ TIONIO’KeHHST MOJIEKYJ/ISIPHO-KUHETHYeCKOW TEOPHH U UX OTBITHOe 0O0CHOBAHKeE.
bpoyHoBckoe pgBwkenue. [uddys3us. XapakTep [ABWKEHUSI U B3aUMOJENCTBUS YaCTHUL]
BemjecTBa. MoJie/li CTPOeHUs! Ta30B, JKUAKOCTeH W TBEPABIX Tesll M OOBSICHEHHWE CBOMCTB



BellleCcTBAa Ha OCHOBe 3TUX Mogeneld. Macca m pasmepel Mosekysa. KonnuecTBo Bemjectsa.
[TocrosinHast ABorazpo.

TenoBoe paBHOBecue. TemriepaTypa u eé usmepenue. Illkana tremrneparyp Llenscus.

Mogens upeanbHoro rasa. OCHOBHOe ypaBHeHHEe MOJIEKY/ISPHO-KMHETUUYECKON Teopuur
uzleasibHOrO Tras3a. AOCOJIOTHasi TemIlepaTypa Kak Mepa CpefiHel KHHeTHUeCKOW JHepruu
TeNn0BOro [JBrKeHus vacTtul] rasza. lllkasma Ttemmneparyp KenbBuHa. ['a3oBble 3aKOHBI.
YpaBHenne Mengeneesa—Kianeiipona. 3akoH [lanbToHa. M3omnpornieccsl B yjeanbHOM rase C
TIOCTOSIHHBIM KOJIMUeCTBOM BelllecTBa. I'padmyeckoe rnpejcTaBieHre W30IPOLIECCOB: U30TepMa,
n30xopa, u3obapa.

TexHUUecKre yCTPOMCTBa U MPaKTUUYeCcKoe IpUMeHeHre: TepMoMeTp, OapomeTp.

LemoHcmpayuu

OnbIThl, [OKa3blBalOllMe [WCKPETHOE CTPOeHHe BelecTBa, (oTorpaguu MoJeKyn
OpraHUYeCcKUX COeJMHEeHNN.

OnbITel 110 AU PY31n KUAKOCTEN U ra3oB.

Mopenb GpOYHOBCKOTO [IBI>KEHMSI.

Mogens ombiTa ITepHa.

OnpIThl, JOKa3bIBaKOLIMe CyILleCTBOBaHNE MeKMOJIEKY/ISIPHOTO B3aUMO/IeCTBHUS.

Mopesnb, W/UTFOCTPUPYIOLLasi IIPUPOAY [aBJ/IeHHs ra3a Ha CTeHKHU COCY/a.

OnbITh], U/UTIOCTPUPYIOLIME YPaBHEHNEe COCTOSTHUS U/lealbHOTO ra3a, U30IpOLIeCChl.

YueHuueckuli skcnepumenm, 1abopamopHble pabombl

OrmpefiesieHe MacChl BO3ZlyXa B K/IAaCCHOW KOMHAaTe Ha OCHOBe H3MepeHMH o0Bbéma
KOMHaTBhl, 1aB/IeHUs1 U TeMIlepaTypbl BO3/lyXa B HEW.

WccnenoBanue 3aBUCMMOCTY MeXX/ly ITapaMeTpaMy COCTOSIHUS pa3pesXeHHOro rasa.

Tema 2. OcHOébl MepMOOUHAMUKU

TepMoarHaMHUuecKass CUCTeMa. BHYTpeHHsSs1 SHeprusi TepMOJAMHAaMUYeCKOU CUCTEMbl U
crioco6bl eé u3MeHeHusi. KonuuectBo TernoTsl U paboTa. BHyTpeHHsisi SHeprusi 0JHOATOMHOTO
W/leaJIbHOT O rasa. Bupl Teruionepeaun: TeIIONPOBOAHOCTb, KOHBEKLUS, U3/TydeHre. Y lefbHast
TerJI08MKOCTh BelllecTBa. KoMuecTBO TeUIOThI IIPU TeIionepesayve.

[Tonsitue 06 azpuabatHOM mporjecce. IlepBbiii 3aKOH TepMoAMHaMHKH. [IprMeHeHHe
TIepBOTo 3aKOHA TePMO/JMHAMUKH K u3oriporjeccaM. I'padrueckast iHTepripeTatiysi paboThI rasa.

Bropoii 3akoH TepMoarHaMHUKA. HeobpaTMOCTh MPOL{ecCOB B TIPUPO/IE.

TerioBble MallvHbL. [IpUHIMILI IeHCTBYS TEIJIOBbIX MalliiH. [Ipeobpa3oBaHusi 3HepPruu B
TeruIoBbIX MallmHax. KosdduimeHT nonesHoro AeiictBusi TerioBod MaiuHel. Lyukin KapHo u
ero Ko3(ULIMeHT M0JIe3HOT0 JeNCTBUSA. DKOJ/IorHuecKre mpobsieMbl TeryI03HepreTHKY.

TexHWueckue yCTPOMCTBA M IPakKTHYeCKOe IIpUMeHeHWe: JBUraresb BHYTPEHHEro
cropaHusi, ObITOBOM XOJOAWIBHUK, KOHAULIMOHED.

LemoHcmpayuu

Vi3MeHeHWe BHyTpeHHeW SHeprud Tejia TPU COBepIeHWH paboThl: BbUIET TPOOKU W3
OyTBUIKM TIO[, [eliCTBHEM C)XKAaTOro BO3/yXa, HarpeBaHWe 3¢dvpa B JaTyHHOW TpyOKe MmyTém
TpeHUs (BUJE0/|eMOHCTpALUS).

V3MeHeHVe BHyTpeHHeM SHepruy (TeMmIiepaTypsl) Tesla [py Teruionepezave.

OnbIT 110 aarabaTHOMY pacCIIMpeHHI0 BO3ZyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopenu mapoBoii TypOHHBI, IBUTATe ISl BHYTPEHHET0 CTOPaHMsl, PEAKTUBHOTO [[BUTATeJIsl.

YueHuueckuli skcnepumenm, 1abopamopHble pabombl

V3mepeHue yzie/IbHOU TeNI08MKOCTH.

Tema 3. Azpezamuble cocmosiHus gewjecmea. Pazoeble nepexoobl

[Tapoobpa3zoBanve U KoHfeHcanws. Vicmapenne u  KumeHue. AOcomOTHas W
OTHOCHTe/IbHas BJIA)KHOCTb BO3/lyxa. HachlileHHbIN nap. YenbHas Teryiota napoobpa3oBaHusl.
3aBHCUMOCTb TeMITepaTypbl KUIIEHUS OT [aBJIeHHUs.



TBépgoe Teno. Kpucranimueckue U amopdHble Tesia. AHU30TPOIUS CBOWCTB KPUCTAJIIOB.
ugkue kpucramibl. CoBpemMeHHble MaTepuasbl. [lnaBieHue U KpucTa/ud3anus. Y JesnbHast
TerioTa riasiaeHus. Cybnumanysi.

YpaBHeHue TernoBoro banaHca.

TexHHueckue YCTPOWCTBA Y IIPAKTUUECKOe IIPUMEHeHVe: TMIPOMeTpP U ICHUXPOMETP,
KaJIOpUMeTpP, TeXHOJIOTMHA TI0JIy4YeHUs] COBPEeMeHHbIX MaTepuajoB, B TOM  YHCJIe
HaHOMaTepuasioB, U HAHOTEXHOJ/IOTUU.

Llemoncmpayuu

CBOMCTBa HACHIIIIEHHBIX T1aPOB.

Kunenue npu NoHWKeHHOM [laB/IeHUMU.

Crnioco6bl U3MepeHHst BIaKHOCTH.

HabroeHre HarpeBaHUs Y TUIaB/IeHMs] KPUCTA/IJTMUECKOTO BelllecTBa.

JeMoHCcTparys KpUCTalloB.

YueHuueckuli s3kcnepumenm, 1abopamopHble pabombl

V3mMepeHne OTHOCHUTEIBHOY BI&)KHOCTH BO3/yXa.

Paszpen 4. DnekTpoguHaMuKa

Tema 1. Dnekmpocmamuka

OnekTpy3alys Tes. OJIEKTPUUeCKUWA 3apsz. [IBa Buza 3/71eKTPUUYECKUX —3apsifioB.
[TpoBOAHUKY, I3/1€KTPUKU Y TIOJYTIPOBOJHUKN. 3aKOH COXPAHEHHs 3IeKTPUYEeCKOro 3apsi/a.

Bsaumogencreue 3apsnoB. 3akoH KysnoHa. ToudeuHbld  3/1eKTpUYeCKUM — 3apsf.
Onektpuyeckoe Tiosie. HanpspkEHHOCTB 3ieKTpyUueckoro mnossd. [IpyHLMIT  CyTiepriosuLyu
3JIEKTPUYECKUX T10J1eM. JIMHMUM HanpsHKEHHOCTH 3/1eKTPUYECKOT0 T0JIS.

Pabora cun asnekTpocTtaTuueckoro mosis. [loreHiuan. Pa3HOCTH MOTeHLMANoB.
[TpOBOAHMKY U JU3/IEKTPUKHU B JIEKTPOCTATUYECKOM Ioste. JlnuaneKTpruyeckast IpOHULaeMOCTb.

OnekTpoéMKoCTb. KoHgeHcaTop. D/1eKTPOEMKOCTH IUIOCKOIO KOHZeHCaTopa. JOHeprus
3apsDKeHHOI0 KOHZIeHCaTopa.

TexHUuyecKue yCTPOMCTBA M MpaKTUYeCKoe TPHUMEHEeHHe: 3/1eKTPOCKOI, 3/eKTPOMETP,
3/IeKTPOCTaTHUeCKast 3allliTa, 3a3eMyieHHe 3JIeKTPOIpHOOpOB, KOHJEHCATOp, KOMHUPOBAIbHBINA
anmnapart, CTPYWHBII PUHTEP.

LemoHcmpayuu

YCTpOMCTBO ¥ IPUHLIMII [€CTBUS 37IeKTPOMETPa.

BsaumogencrBre Ha3/1eKTPU30BaHHbIX Tell.

ONeKTpruYecKoe 1oJjie 3apsykKeHHbIX Tell.

[TpoBOAHMKY B 3/1EKTPOCTaTUUECKOM II0JI€.

OneKTpocTaThyeckas 3aljuTa.

[I3/1eKTPUKY B 3JIeKTPOCTaTUYeCKOM I10JIe.

3aBUCUMOCTb  3JIGKTPOEMKOCTH IIJIOCKOTO KOHZeHcaTopa OT IUIoWlafy IIJIaCTUH,
PacCTOSTHUSI MeXXJy HUMU M IU3/1eKTPUYeCKOU NTPOHUL[aeMOCTH.

OHeprus 3apsuKeHHOr0 KOH/leHcaTopa.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

N3mepeHue 3/1eKTPOEMKOCTH KOHZeHCaTopa.

Tema 2. IlocmosiHHbili 31eKmpudeckull mok. Toku 8 pas3AuuHbIX cpedax

OneKTpUYeCcKuil TOK. Y CJIOBUS CyllleCTBOBaHMS 3JIeKTPUYECKOro TOKa. VICTOUHMKM TOKa.
Cuna Toka. ITocTosIHHBIN TOK.

Hanpsikenuve. 3akoH OMa /151 yyacTKa Liernw.

OneKTpryeckKoe COIPOTHBJIEHHE. Y nenpHOE COIPOTHBJ/IEHUE BelllecTBa.
[TocnenoBarenbHOe, Napasie/ibHOe, CMellaHHOe CoeZJMHeHNe TIPOBOJHUKOB.

Pabora anekrpuueckoro Toka. 3akoH /xoymns—/Ieniia. MOIIHOCTb 371eKTPUYECKOTO TOKa.

ONeKTPOABWXKYLLasl CUjla U BHyTPeHHee COMPOTUB/IEHNEe UCTOYHUKA TOKa. 3aKoH OMa f1s1
TI0JIHOU (3aMKHYTOM) /IeKTpUYeCKOH Lienu. KopoTkoe 3aMbIKaHue.



OneKTpOHHAas MPOBOAUMOCTb TBEP/BIX MeTa/l/IOB. 3aBUCUMOCTb CONIPOTUBJIEHUST METAJIJIOB
oT TeMItepaTypbl. CBepX1poBOAUMOCTb.

O/NeKTpUYeCcKui TOK B Bakyyme. CBOMCTBA 3/IeKTPOHHBIX ITy4KOB.

[MonyripoBogHuKu. CoOCTBeHHasi W TpUMeCHasi TPOBOAMMOCTb T0JIyTIPOBO/HUKOB.
CaoticTBa p—n-miepexoza. [1omyrpoBogHUKOBBIE TPUOOPHI.

OneKTpUYeCKU TOK B pacTBOpax M pacljlaBax 37eKTPOJIUTOB. OJIEKTPOJUTUUeCKast
Juccouuanys. JIeKTPOIu3.

OneKkTprUuyecKuil TOK B razax. CaMOCTOSITe/IbHBIN U HECAMOCTOSITe/IbHBIN pa3psz. MomHus.
[Tna3sma.

TexHHuyecKkue yCTPOMCTBA W TMpaKTHYeCKoe TIpUMeHeHVe: aMIlepMeTp, BOJbTMETP,
peoctaTr, WCTOUHHKHM TOKa, SJeKTPOHAarpeBaTe/bHbIe TMPUOOPBI, 3T€KTPOOCBETHUTE/bHbIE
npubOpbl, TEPMOMETP COMPOTHB/IEHHMS], BAaKYyMHBIM [JUOJ, TePMUCTOPbI U (HOTOPE3UCTOPHI,
TI0JIyTIPOBO/JHUKOBBIN IUO0]], Ta/IbBaHUKA.

Llemoncmpayuu

V3mepeHue CHsIbl TOKA U HallpSDKEeHUs.

3aBUCUMOCTb CONPOTHUBJIEHUSI LIWIMHPUYECKUX T[POBOJHUKOB OT [JJIMHBL, ILIOLIALA
TIOTIepeYHOr0 CeYeHusl U MaTepuania.

CwMmeliaHHOe coe/iiHeHUe IPOBOJHUKOB.

[Ipsimoe u3MepeHre 3/1eKTPOABWKYLLeU cuibl. KOpoTKOe 3aMblkaHue rajbBaHUYeCKOIo
3/71eMeHTa U OLeHKa BHYTPEeHHero COIpPOTUBJIEHUS.

3aBUCHMOCTb COIIPOTUB/IEHUS MeTasJIOB OT TeMIlepaTyphbl.

[IpoBOAMMOCTB 3/1I€KTPOIUTOB.

VickpoBoy paspsiz, ¥ NpOBOJYMMOCTb BO3/lyXa.

OHOCTOPOHHSS IPOBOAUMOCTb IUO/A.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomnl

N3yueHure cMell1aHHOTO COeIMHEHUs Pe3UCTOPOB.

V3mepeHue 3/1eKTPOJABWKYIEM CHUIbI MCTOYHMKA TOKAa W ero BHYTPEHHero
COTPOTUBJIEHUS.

HabmtofeHue smekTposu3a.

MexnpeaMeTHbIe CBA3U

N3yuenne kypca ¢usukud 6a3oBoro ypoBHsS B 10 Kjmacce OCYILECTBJISIETCS C YUYETOM
cofiep>KaTe/lbHbIX MeXIPeJMeTHbIX CBsi3el C KypcamMM MaTeMaTHuK{, OWOoJioruM, XUMUH,
reorpauu ¥ TeXHOIOTUH.

MesicnpeomemHble noHsimus, CBsi3aHHble C W3y4YeHWEM METOJ0B HAy4YHOrO TMO3HaHUS:
sIBJIeHWe, HayuHbld (aKT, TUMOTe3a, (U3MuecKas BeJMYMHA, 3aKOH, Teopws, HaOofeHue,
9KCIIepYMeHT, MO/le/IMpOBaHre, MO/ie/lb, U3MepeHue.

Mamemamuka: pellleHWe CHCTeMbl ypaBHeHWM, JuHeWHas (yHKUWs, mapaborna,
ruriepboJia, Ux rpaduKu U CBOMCTBA, TPUTOHOMETpUUeCKre PYHKLMU: CUHYC, KOCUHYC, TaHT€eHC,
KOTaHTeHC, OCHOBHO€ TPUIOHOMETPHUYEeCKOe TOXX[EeCTBO, BEKTOPbl M WX IPOEKLMM Ha OCH
KOOp/IMHAT, C/I0’KeHHe BeKTOPOB.

Buonozus: MexaHnueckoe [BIDKeHHe B JKUBOW Tipupoze, auddysus, ocMoc, TerioodbmeH
JKUBBIX OPraHU3MOB (BU/bI TeIjioNepe/iauM, TeMJ0BOe paBHOBECHUE), 37eKTpUUYEeCKUe SIBJIEHUS B
JKUBOU NIpUpOZe.

Xumus: JUCKpeTHOe CTpOeHMe BellleCTBa, CTPOeHUe aTOMOB U MOJIEKYJI, MOJIb Bell[eCTBa,
MOJISIDHasi Macca, TeIulOBble CBOMCTBA TBEDJBIX TeJs, >XUAKOCTEHM M ra30B, 3JIEKTpUYeCcKHue
CBOMCTBA MeTaJlJIOB, 3/IeKTPOIUTAYECKAs! AUCCOLMALIMS, FallbBaHUKa.

T'eoepacpusi: Bna>xHOCTH BO37yXa, BeTPhl, DapoMeTp, TepMOMETP.

TexHonozus: ipeobpa3oBaHue ABU)KEHUM C MCI0/Ib30BaHUEM MeXaHW3MOB, YUET TPeHUs B
TeXHHKe, TOJINITHMKY, WCII0/Ib30BaHHE 3aKOHA COXpaHeHWsl MMILy/ibCa B TeXHHKe (pakerta,
BOJIOMET U [Ipyrue), JBUraTe/ib BHYTPEHHETrO CropaHusi, mapoBas TypOuHa, OBITOBOM
XOJIOJWBHUK, KOHJULIMOHEDP, TeXHOJIOIUU T0JIy4YeHNsI COBPEMEeHHBIX MaTepuasoB, B TOM YMCIIe



HaHOMaTepuaioB, W  HAHOTEXHOJIOTHMHM,  3JeKTpoCTaTUuecKass  3alljuTa,  3a3eM/eHue
3/1IeKTPONPUOOPOB, KCEPOKC, CTPYHMHBIM TpPUHTEp, 3JIeKTPOHAarpeBaTesbHble TPUOOPHI,
3JIEKTPOOCBETHUTE/IbHBIE IPUOOPBI, TaTbBaHUKA.

11 K/TIACC

Paszpen 4. DnekTpoguHaMuKa

Tema 3. MazHumHoe nose. 3/1eKmpoMazHUMHAasi UHOYKYust

[TocTosiHHBIe MarHWTHL. B3anMozeliCTBHe TNOCTOSIHHBIX MarHuTOB. MarHutHoe Iiose.
BekTop mMarHuTHOM UHAYKLMK. [IpUHIMN Cyreprno3uLiMi MarHUTHBIX MoJ1ei. JIMHUM MarHUTHOU
VHAYKIMA. KapTrHa TMHUM MarHUTHOM MHAYKLIAW T10JIS1 TOCTOSTHHBIX MarHUTOB.

MarHauTtHoe mojie TIPOBOJHMKA C TOKOM. KapTuHa MMHWKA WHIYKLMM MarHUTHOTO TIOJIS
JJIMHHOT'O TIPSIMOrO IIPOBOJHMKA M 3aMKHYTOI'O KOJIbLIEBOIO IPOBOJHMKA, KATYIIKA C TOKOM.
OmneIT OpcTesa. BlauMopeiicTBre TPOBOJHUKOB C TOKOM.

Cuia Amriepa, eé MOAy/b U HarlpaB/ieHue.

Cuna JlopeHuia, eé MoAynb M HampabjieHue. [IBi>keHHWe 3apsDKEeHHOM 4YacTULIbI B
OJJHOPOZHOM MarHUTHOM Tiojie. PaboTa cusbl JlopeHiia.

flBneHye 5/1eEKTPOMarHUTHOM WHAYKLMM. [IOTOK BeKkTopa MarHWTHOW WHAYKLIWU.
ONeKTpOABWXKYILlasl CH/la MHAYKLMU. 3aKOH 3/IeKTPOMarHuTHOU nHAyKLuu dapazes.

BuxpeBoe 3sekTpuueckoe r1oJje. ONeKTPOABWKYLAs Cula UHAYKLUU B IIPOBOJHUKE,
JBUXYIEMCS TIOCTYIaTe/IbHO B OJJHOPOJHOM MarHUTHOM I10JIe.

IIpaBuso JleHua.

WMHAyKTUBHOCTSL. SIB/IeHUe CaMOUHAYKLIUU. DJIeKTPOABUIKYILIAs CU/la CAMOMHAYKILUU.

OHeprusi MarHUTHOT'O T0J1s1 KaTyIIKY C TOKOM.

OneKTpOMarHUTHoe IoJie.

TexHWuyeckue yCTPOMCTBA M IpakKTMUeCKOe T[pUMEHeHHWe: TIOCTOSIHHble MarHUTHl,
3JIEKTPOMAarHUThI, 3/1IeKTPOJBUraTe/Ib, YCKOPUTE/IU 3/IeMEeHTapHbIX YaCTHL|, UHAYKLJMOHHAA [1eUb.

Llemoncmpayuu

OmsIT OpcTea.

OTKJIOHEHMEe 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I10JIeM.

JIvHWY VHAYKLUY MarHUTHOT'O TOJIA.

B3aumogeiicTBue [ByX MPOBOJHUKOB C TOKOM.

Cua Amrepa.

[HeiictBue cuibl JIopeHLia Ha MOHBI 3/1EKTPOJIUTA.

SIBneHne 31eKTPOMarHUTHOW MHAYKLIUH.

IIpaBuso JleHua.

3aBUCHMOCTb 3/1eKTPOJIBWKYILEH CUJIbl MHAYKLAN OT CKOPOCTH HW3MeHeHHsT MarHWTHOI'O
IIOTOKa.

SABneHue cCaMOUHAYKLUH.

YueHnuueckuli skcnepumeHm, 1abopamopHble pabombl

M3yueHrie MarHUTHOTO T10JIs1 KATYLLUKU C TOKOM.

VccnenoBanue feiicTBUSI HOCTOSITHHOTO MarHWTa Ha paMKy C TOKOM.

VccnenoBanue siB/IeHUS 3/1eKTPOMAarHUTHOM MHAYKLIWU.

Pa3pen 5. Kosied0aHusi 1 BOJTHBI
Tema 1. MexaHuuecKue u 3/1eKmpomazHUmHble Ko/1e6aHus
KonebatenbHasi cuctema. CBobOojHBIe MexaHWueckKue KoseOanusi. ['apMoHHMYecKue
Kosnebanusi. Ilepuoj, uactoTa, amrudryjga W ¢as3a KosebaHuil. I[Ipy)KUHHBIM MasiTHUK.
Maremariuecknii MasiTHUK. YpaBHeHHe TapMOHWYeCKuX KosebaHwil. [IpeBpairieHue sHepruu
TIpY TapMOHUUECKUX KosieOaHHsIX.



KonebaTenbHelii KOHTYp. CBOOO/HBIE 3/1eKTPOMAarHUTHBIE KOje0aHHSI B H/eaTbHOM
KosiebaTeslbHOM KOHType. AHAJOrusi MeXJy MeXaHWYeCKUMHW W 371eKTPOMarHUTHbIMU
KonebarussMu. @opmymna ToMcoHa. 3aKOH COXpaHeHUs! SHEPIHU B H/ealbHOM KoJiebaTebHOM
KOHTYpe.

[pescraBnieHre 0 3aTyxamoUMx KosebaHUsX. BbIHYKIeHHble MexaHUuecKre KomeOaHusl.
Pe3oHaHC. BbiHYX/IeHHbIe 3/1eKTPOMarHUTHbIe KoeOaHusl.

[TepemenHbIM TOK. CMHYCOW/A/IbHBIA NIePeMeHHbIM TOK. MOIHOCTb IepeMeHHOro TOKa.
AMIIMTYHOE U IeHCTBYIOLIlee 3HaueHre CUJIbI TOKa M HallpshKeHUs.

Tpanchopmarop. IlpousBozcTBO, Tepefaya W TOTpebieHHe 3/I€KTPUUECKOW SHEepruu.
OKOJIOTUYeCKre PpPUCKU TIIpyd  TPOM3BOJCTBe 3JIeKTPO3Hepruu. KynbTypa HCII0/Ib30BaHUs
3JIEKTPO3HEPryy B NIOBCEJHEBHOM JKU3HU.

TexHUuyecKkye yCTPOMCTBA W TNpakTUUeCKOe TpUMeHeHHe: 3JIeKTPUYEeCKUM 3BOHOK,
reHepaTop IepeMeHHOr0 TOKa, JIMHUM 3/1eKTporepeiay.

Llemoncmpayuu

VccnemoBanue mapamMeTpoB KosebaTebHON CUCTeMBI (TTPY>KUHHBIA UM MaTeMaThUeCKUMA
MasiTHUK).

HabnrosieHue 3aTyxaroimx KojiebaHui.

VccnenoBaHye CBOMCTB BbIHY K/IEHHBIX KOJieOaHMiA.

Habmtofenve pe3oHaHca.

CB000/IHBIE 3/IEKTPOMAarHUTHbIE KoeOaHusl.

OcumnnorpaMMbl — (3aBUCMMOCTM  CWIBI TOKa M HalpsDKeHHWs OT BpeMeHM) [JIs
3JIeKTPOMarHUTHBIX KoyieOaHuH.

Pe3oHaHC npy nocsiefioBaTesIbHOM COeJMHEeHUM Pe3UCTOpa, KAaTyIIKW WHIYKTUBHOCTU U
KOH/leHcaTopa.

Mogenb TMHUM 3/1eKTpoIepejauu.

YueHuueckuli skcnepumenm, 1abopamopHble pabombl

VccnenoBanye 3aBUCUMOCTH TTePUOZA MasTbIX KoylebaHWii Tpy3a Ha HUTH OT JJTMHBI HUTH U
Macchl rpysa.

WccnenoBanue TIepeMeHHOIO TOKa B LeMd M3 IIOC/e0BaTebHO COeJUHEHHBIX
KOH/IeHCaTopa, KaTyLLUKU U pe3ncTopa.

Tema 2. MexaHuuecKue u 3/1eKmMpoOMazHUmMHble 80/HbL

MexaHuueckyre BOJIHBI, YCJI0BUs pacripocTpaHeHus. ITepuog. CKOpoCTh pacripocTpaHeHUs
U JvHa BojHbL. [lomepeuHble YW TIpOZlO/IbHBIE BOJIHBL. VIHTepdepeHLuss U AudpaxLus
MeXaHUYeCKHX BOJIH.

3BykK. CKopoCTh 3ByKa. ' poMKOCTb 3ByKa. BricoTa ToHa. TemMOp 3ByKa.

ONeKTPOMarHUTHbIe BOJIHBL. Y CJIOBUSI U3J/Iy4eHUs 3/1eKTPOMAarHUTHBIX BOJIH. B3aumHas
opueHTtauysa BektopoB E, B, V B snekrpomarHuTHOM BosHe. CBOMCTBA 3/IeKTPOMAarHUTHBIX
BOJIH: OTpakeHWe, IIpejioMJieHue, Tonsgpu3auus, Audpakuys, uHTepdepeHius. CKOpPOCTb
3JIeKTPOMAarHUTHBIX BOJIH.

[ITkana 371€KTPOMAarHUTHBIX BOJIH. [IprMeHeHHe 37eKTPOMarHWTHBIX BOJIH B TEXHUKE U
ObITY.

[TpuHLMIIBI paZiMOCBA3M U TeleBUeHWs1. Pagrionokanys.

O/eKTPOMarHUTHOe 3arpsi3HeHue OKpYJKarollen Cpefibl.

TexHUUyecKre yCTPOMCTBA M MpPaKTUYeCKoe MpUMeHEeHHe: My3bIKalbHble MHCTPYMEHTHI,
ybTPa3sByKOBasl [AUAarHOCTHKA B TeXHUKe W MeJMLIMHe, pajap, pPaJMONpPUEMHUK, TeeBU30p,
aHTeHHa, TesieoH, CBU-meus.

LemoHcmpayuu

O6pa3oBaHue U pacripocTpaHeHre ToTepPeYHbIX U MPO/0bHBIX BOJIH.

Kosnebmolrieecst Teo Kak MCTOUHHK 3BYKa.

HabroeHre oTpakeHusi U TIpesIOM/IeHHs] MeXaHUUeCKUX BOJIH.

Habmogenve naTepdepeHiun U JUQpaKi MeXaHHIeCKHUX BOJTH.



3BYKOBOM pe30HaHC.

HabntozeHve CBsi3M TPOMKOCTM 3ByKa M BBICOTBI TOHAa C aMIUVIMTYZOW W 4YaCTOTOU
KoJie0aHUH.

WccnenoBane  CBOWCTB — 37eKTPOMAarHMTHBIX — BOJIH:  OTPakeHHWe, IpeIoMJIeHHe,
noJisipy3anus, Judpakuys, UHTepdepeHLus.

Tema 3. Onmuka

I'eomerprueckas ontuka. IIpsMonrHeriHOe pacripoCcTpaHeHre CBeTa B OHOPOJHOU cpefie.
Jlyu cBeTa. ToueuHbIii ICTOYHUK CBeETA.

OtpakeHre cBeTa. 3aKOHBI OTpakKeHHsi cBeTa. IlocTpoeHHe W300pa)keHW B TIJIOCKOM
3epkKasie.

[lpenomnenne cBera. 3akOHBI TIpefioMJieHHsI CBeTa. AOCOMIOTHBIA — TIOKa3aTesb
npesiomsieHusi. IlonHoe BHyTpeHHee oTpakeHue. [Ipezie/ibHBIM yron MOJHOTO BHYTPEHHEro
OTPa’KeHUSl.

Hucniepcusi ceeta. CroxHbIN cocTaB 6esnoro cera. LiBer.

Cobuparonjie ¥ paccerBaroiiye JMH3bL. TOHKas smH3a. POKyCHOe paccTosiHUe U
OTTHUecKasi Chja TOHKOM uH3bL. [TocTpoeHre n300pakeHU B COOMPAOLMX U PacCeMBarOIIUX
/mmH3ax. PopMyJia TOHKOM JIMH3bL. YBe/lIr4YeHue, japaemMoe JIMH30H.

[Ipesensl NPUMEHUMOCTHU F€OMETPUUECKOM ONTHKH.

BonHoBasg ontuka. VHTepdepeHimss cBeta. KorepeHTHble HWCTOYHUKU. Y C/IOBUS
Hab/roleHrs MAaKCUMYMOB ¥ MUHUMYMOB B MHTep(}epeHLMOHHOM KapTHHe OT [IByX CHH(a3HBIX
KOT'epeHTHbIX UCTOYHHKOB.

Oudpakuusi cBeta. [JudpakuyoHHasi pelléTka. YcaoBhe HaO/OJeHUsl TJ1IaBHBIX
MaKCMMYMOB TpU NaJleHU MOHOXPOMAaTHUeCKOro CBeTa Ha AW(PaKLIMOHHYIO PeLIETKY.

ITonsapusarus cseta.

TexHuueckue YCTpOWCTBa M MpaKTHUUeCcKoe IpUMeHeHWe: OuKH, Jiyna, ¢oToariapar,
MPOEKLIMOHHBIMA ~anmnapar, MHUKPOCKOI, Te/leCKOI, BOJIOKOHHAasi ONTHKa, [JAW(dpaKLMOHHAas
peléTKa, MoJIApon,,.

Llemoncmpayuu

[TpsmonMHeHOe pacrpoCTpaHeHue, OTpakeHuWe W IpesioMyeHHe cBera. Onrhuyeckue
110)5(010)5) S8

ITonHoe BHyTpeHHee oTpaxkeHue. Moze/b CBeTOBOZA.

VccnenoBaHue CBOMCTB U300paXkeHUH B JIMH3aX.

Mopenu MUKPOCKOIIa, TeIeCKoIIa.

Habmonenue natepdepeHLuu cBeTa.

Habsropenue qudpakiyu ceera.

HabmozeHue fucrnepcuu cBeTa.

[TonyyeHue crieKTpa C NOMOILBIO TPU3MBI.

[TonyueHure crieKTpa C MOMOILBIO JU(PAKLIMOHHOMN PeLIETKY.

HabmtofeHue mosisipu3an cBeTa.

YueHuueckuli skcnepumenm, 1abopamopHble pabombl

W3mepeHnue nokasareJisi Ipe/IOMJIEHUS] CTeKIa.

VccnenoBaHue CBOMCTB U300paXkeHUH B JIMH3aX.

HabsrozeHue qucnepcuu cBeTa.

Pa3pen 6. OCHOBBI crieljHa/IbHOM TeOPHU OTHOCUTETbHOCTH
I'paHuLIbl TIPUMEHHMMOCTH KJ/IaCCUUeCKOW MeXaHWKH. [locTynaThkl creljuajbHOW Teopuu
OTHOCUTE/IbHOCTH: WHBAPUAHTHOCTb MOJYJIA CKOPOCTA CBeTa B BakKyyme, TIPUHLMUII
OTHOCUTEeTbHOCTH DWHIIITeHa.
OTHOCUTE/IBHOCTE OJJHOBPEMEHHOCTU. 3aMe/lJIeHue BpeMeHU U COKpalljeHHe [IJIVHBI.
OHeprusi U UMNYyJIibC PeJIITUBUCTCKON YaCTULIBI.
CB$13b MaCChI C S3HEPrHer ¥ UMITYIbCOM PeISITUBUCTCKOM YaCTULbl. DHEPrHys MOKOSL.



Pa3pen 7. KBanroBas ¢pusuka
Tema 1. D1emeHmbl KBAHMOBOU ONMUKU
@oronbl. Popmysa [11aHka CBsA3U 5HEPruM (POTOHA C €ro YacTOTOM. DHEPIrus U UMITYJIbC
¢doToHa.
OtkpeiTie U wuccienoBanve ¢dotodpdekra. Ombitel A. I'. CroneroBa. 3aKOHbI
dotosddekra. YpaBHeHue SiiHiTeliHa Ajis hoTosddekra. «KpacHas rpanuia» dhoTtosddekra.
Hapnenue ceeta. OnbiThl 1. H. JleGeneBa.
XHMHUUeCKOe [IeHCTBUe CBeTa.
TexHUuyecKue yCTPOMCTBA U TIpaKTUUeCKOe IpUMeHeHUe: (OTO3/eMeHT, (OTOAATUMK,
cosHeuHast OaTapest, CBETOAUO/I.
Llemoncmpayuu
®oT03¢deKT Ha yCTaHOBKe C LIMHKOBOM I/1aCTUHOM.
VccnenoBanue 3aKOHOB BHeLIHEro (poTos(deKTa.
Cseroauon.
CosiHeuHasi baTapest.
Tema 2. CmpoeHue amoma
Mogens atroma TomcoHa. OnbiThl Pe3epdopza mo paccesHuto o -yactuy. [lnaHetapHas
Mozienb atoMa. Iloctynatel bopa. W3nyuenue v norsomieHue (OTOHOB MpH Iepexofie aToMa C
OJJHOTO YypOBHSl SHepruu Ha Jpyrod. Bupbl criektpoB. CrieKTp ypOBHEM >HEpruM aToma
BOZIOPOJaA.
BonHoBele cBoricTBa yactul. BosHel ge Bpoiins. KopnyckynsipHO-BO/THOBOM Jyanu3Mm.
CrioHTaHHOEe U BBIHY)X/J|eHHO€ U3/IyueHue.
TexHWuyeckue yCTpPOMCTBA U TNPaKTUUeCKOe T[PUMEHEeHWe: CIIeKTpa/JbHbIM aHaau3
(criekTpoOCKOI), /1a3ep, KBAHTOBBIA KOMIIBIOTED.
Llemoncmpayuu
Mogens oneita Pesepdopga.
OrnpepiesieHre J/IMHBI BOJHBI J1a3epa.
HabmtoeHre TMHeYATHIX CIIEKTPOB U3y YeHHS.
Jlasep.
YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal
HabrozeHue TuHeyaToro CriekTpa.
Tema 3. AmomHoe s10po
OKCIIepUMEeHThI,  [IOKa3blBaloOIle  CJIOKHOCTb ~ CTPOeHust  sfpa. OTKpbITHE
paguoaktuBHOCTH. OnbIThl Pesepdopa mo onpeziesieHH0 COCTaBa paiiOaKTUBHOTO U3/TyUeHusl.
CaoiicTBa anba-, 6eta-, raMMa-u3nyueHusi. BiusiHie pajuoaKTUBHOCTH Ha >KHBbIe OPraHK3MBbI.
OTKpbITHE TIDOTOHA W HeWTpoHa. HyknoHHas mozens siipa ['eit3enOepra—lIBaHeHKO.
3apsp sapa. Maccosoe uncio sigpa. M3otornsl.
Anbta-pacriazi. SNMeKTPOHHBIA M TO3UTPOHHBIN Oera-pacriaz. ['amMmma-m3nyueHve. 3akoH
pPaZiM0aKTUBHOI'O pacnaja.
OHeprusi CBsI3W HYKJIOHOB B sifipe. f1fepHble cumbl. [leekT Macchl siipa.
ApepHble peakuuu. [lesieHue U cUHTe3 Aep.
SnepHbiii peaktop. TepmosiiepHbiii cuHTe3. IIpobsieMbl ¥ TEPCIIEKTUBBI  sZePHOM
SHEepPreTUKU. DKOJIOTUYeCKre acreKThl siZIepHOU SHepreTHKY.
OnemeHTapHble YaCTULbl. OTKpPBITHE TTO3UTPOHA.
Merto/ib1 Hab/TIO/IeHYsl M perUCTpaliuM 31eMeHTapHbIX YaCTHLI.
dyH/laMeHTa/IbHble B3auMogelcTBUs. EAUHCTBO (hM3KUecKoil KapTUHbI MUpa.
TexHUUyecKue YCTPOWMCTBa M MpaKTUUecKoe MpUMeHeHHe: /103MMeTp, Kamepa BuibcoHa,
siIepHbIA peakTop, aToMHasi 6omba.
Llemoncmpayuu
CuéTurK NOHU3UPYIOLMX YaCTHILI.



YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomnl
VccnenoBanre TpeKoB yacTul] (110 TOTOBLIM (poTOrpagusm).

Pa3pen 8. D/1eMeHTBI aCTPOHOMHUM M acTPOU3UKHU

Oranbl pas3BuTus  acTpoHoMmuu. [IpuknasjHoe UM MHPOBO33peHYeCKOe 3HaueHue
aCTPOHOMUM.

Bup 38é3aH0T0 Heba. Co3Be3zusi, SpKHe 3BE3/1bl, T7IaHEThI, X BUJUMOE JBIDKEHHE.

ConHeyHas cucrema.

CosHue. CosHeuyHasi akTUBHOCTb. VcTouHMK 3Heprur CosHua YW 3BE37. 3BE3[bl, UX
OCHOBHbIe XapaKTepPUCTHMKU. [lharpaMma «CIeKTpa/JbHbIM K/JacC — CBETUMOCTb». 3BE3[bI
IJIaBHOW TI0C/Ie/I0BaTe/IbHOCTH. 3aBUCHUMOCTh «MacCa — CBETUMOCTBb» [l 3BE37 T/IaBHOM
10C/IelOBaTe/IbHOCTU. BHyTpeHHee cTpoeHue 3BE34. (CoBpeMeHHble IIpe/CTaB/leHUs O
TIPOUCXOXKAEHUU U 3Bo/iroLMK CoJiHLA U 3BE3[]. JTarlbl )KU3HU 3BE3].

Mneunsbiii [TyTh — Haila ["anakTuka. [Tonoxkenuve v aBmxenue ConHija B ['anaktuke. Turbl
rajiakTuK. PaguoranakTuky v KBasapbl. U€pHbIe [bIPbI B s/ipax rajlakTUK.

Bcenennasi. Pacuimpenue BcenenHoi. 3akoH Xab66ma. Pasberanve ranaktuk. Teopus
bospioro B3peiBa. PeqiMkToBOE U3/TyUueHue.

MaciurtabHasi cTpykTypa BeenenHoil. MeTtaranakTHka.

HepewiénHeie mpo6/ieMbl aCTDOHOMUM.

YueHnuueckue HabmoOdeHust

HabmtoeHrsi HeBOOPY>KEHHBIM T71a30M C MCII0/Ib30BaHHEM KOMITBIOTEPHBIX MPUIOXKEHUH
JUIs1 OTIpe/iesieHusl TI0J10)KeHst HebeCHbIX 00BbeKTOB Ha KOHKPETHYIO /laTy: OCHOBHbIE CO3Be3/Iusi
CeBepHOro nosylapus U sipkue 3Bé3/bl.

Habsmomenus B Tesieckorn JIyHbl, TuiaHeT, MiyteyHoro ITyTu.

O0o0m1aroiee MOBTOPeHUE

Ponb ¢u3MKM M acTpOHOMMM B SKOHOMMUECKOM, TEXHOJOTMUeCKOM, COLMaJbHOU U
5TUYeCKON cdepax [JesTebHOCTU YesOBeKa, poib W MeCTO (GMU3MKM U aCTPOHOMHHU B
COBpEMEHHOW HAay4yHOM KapTMHE MHpa, poJb (U3NYeCKod Teopud B (HOPMHUPOBAHUU
Tipe/icTaB/ieHni 0 (hU3UUecKol KapTHHe MUPa, MecTO (pu3nuecKoi KapTUHBI MUPa B 00IIIeM psy
COBpEMEHHbBIX eCTeCTBEeHHO-HayYHbIX Mpe/ICTaB/IeHUN 0 IPHUPO/JE.

MexnpesMeTHBbIe CBSI3U

N3yuenune kypca ¢usukd 6a3oBoro ypoBHsS B 11 Kjacce OCYILeCTB/ISIETCS C YUYETOM
COZlepKaTeNbHBIX MEXKIIPeAMEeTHbIX CBs3eld C KypCcaMd MaTeMaTHKW, OWOojorvu, XUMUH,
reorpavy ¥ TEXHOJIOTHH.

MescnpeomemHble noHsimusi, CBsi3aHHble C W3y4YeHHWEM METO/I0B HAyyHOIO MO3HaHUS:
siBJieHWe, HayyHbIM (akt, ruroresa, ¢u3nWyecKas BeIMUMHA, 3aKOH, Teopusi, HabsojeHuUe,
9KCIIepUMEHT, MO/le/IMpOBaHue, MO/ie/lb, U3MepeHue.

Mamemamuka: pellieHue CUCTeMbl YpaBHEHMWM, TPUTOHOMeTpUYeCKUe (PYHKLIMU: CHUHYC,
KOCHHYC, TaHI'eHC, KOTaHT'eHC, OCHOBHO€ TPHUIOHOMETPHUYECKOe TOXK[EeCTBO, BEKTOPbl U MX
MPOeKLIMM Ha OCH KOOpJWHAT, C/I0)KeHWe BEeKTOPOB, MPOU3BOJHBbIE 37eMeHTapHbIX (YHKLUH,
TIPU3HAKK 10J00UsI TPeYTO/IbHUKOB, OTIpe/iesieHre TUIOIIa i TVIOCKUX (GUryp v 00bEémMa Tert.

Buonoeus: snekTpuyecKue siBieHUs B >KUBOW TMpupojie, KosiebaTenbHble ABWKEHUS B
JKUBOU TIpHpOJie, OINTHYEeCKue SIBJIeHUs B JKUBOU NpUpOJie, AeWCTBHe paZivallid Ha >KUBBIE
OpraHu3MBbl.

Xumusa: CTpoeHHe aTOMOB U MOJIeKYJ/l, KpHUCTa/yIduecKas CTPYKTypa TBEPABIX Tell,
MeXaHu3Mbl 00pa30BaHUs KPUCTA/IMUECKON PelléTKH, ClIeKTPaIbHbIN aHaIu3.

T'eoepacpusa: mMarHUTHBIe MOMOCa 3eM/H, 3a/€XKU MarHUTHBIX py[, (POTOChEMKA 3eMHOM
MOBEPXHOCTH, Mpe/icKa3aHre 3eM/IeTPsICeHUM.

TexHono2uAA: MUHUY 3/1eKTpoIlepesay, TeHepaTop MepeMeHHOro TOKa, 3/1eKTPO/BUrarelis,
VH/YKLMOHHAsl Teuyb, pajap, paJMONpHUEMHUK, TejleBU30p, aHTeHHa, Tene¢poH, CBU-neus,
TIPOEKLIMOHHBIN armapar, BOJIOKOHHasI ONITHKA, COTHeuHast Oarapest.



IVNIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJIHEI'O OBIIIET'O OBPA30OBAHUA

OcBoenne yueOHOro mnpeaMeTra «®Pu3nKa» Ha YpOBHe CpefiHero o0IIero obpa3oBaHUS
(ba3oBbIi  ypOBeHb) [O/DKHO  00eCreunTb AOCTHXKeHWe — CJIeAYHOIIUX  JIMYHOCTHBIX,
MeTarpeIMeTHbIX U IMPeIMETHBIX 00pa30BaTe/IbHBIX Pe3y/IbTaToB.

JINMYHOCTHBIE PE3YJ/IBTATHI

JINUHOCTHBIE pe3y/bTaThl OCBOEHUs yueOHOro mpeaMeTta «®PU3MKa» JO/DKHBI OTPa)KaTh
TOTOBHOCTb U CIOCOOHOCTH 0OyUaromnxcsi pyKOBOZACTBOBAThCsA C(HOPMUPOBAHHON BHYTPEHHEH
MO3ULIMEN JIMUHOCTH, CUCTEMOM LIEHHOCTHBIX OpHWEeHTAalui, TO3UTUBHBIX BHYTPEHHHX
yOeX/IeHu, COOTBETCTBYIOIUX TPAJUIIMOHHBIM IIEHHOCTSIM DPOCCHMCKOTO  OOIecTBa,
pacllvpeHye >XM3HEHHOrO OIbITa W OMbITa JeATelbHOCTH B MPOLIECCe peann3aliid OCHOBHBIX
HarpaB/ieHUI BOCIIUTATeIbHOM /leTeTbHOCTH, B TOM UKCJ/Ie B UaCTH:

1) rpa)XJaHCKOr0 BOCIIUTAHUS:

Cc(OPMHUPOBAHHOCTh ~ TPAKJAHCKOW TO3WIMM  O0yuarommierocsi Kak aKTUBHOTO W
OTBETCTBEHHOTO YjieHa POCCUICKOro 00I11eCTBa;

TIPUHSITHE TPAJMLIMOHHBIX OO0IjeueIoBeUeCKUX TYMAHUCTHUECKUX W JeMOKPAaTUYeCKUX
LleHHOCTeM;

TOTOBHOCTb BECTH COBMECTHYHO [IeSITeJIbHOCTh B HMHTEpecaxX TpakJaHCKOro OOIIecTBa,
yuacTBOBaTh B CaMOyTIpaB/ieHHH B 00pa3oBaTe/lbHOM OpraHu3alivy;

yMeHHe B3aUMOJENCTBOBaTh C COLMA/JIbHBIMM MHCTUTYTaMM B COOTBETCTBUH C UX
(GYHKLMSIMU U Ha3HauUeHUeM;

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKON JiesiTe/IbHOCTH;

2) IaTPMOTHYECKOT0 BOCIIMTAHUA:

chOpMHPOBAHHOCTh POCCUMCKOM TPaXk/IaHCKOM UIeHTUYHOCTH, NaTPUOTHU3MA;

L[EHHOCTHOE OTHOLLIeHVEe K TOCYyJapCTBEHHbIM CHUMBOJIAM, [JOCTH)KEHHSIM POCCUMCKUX
YUEHBIX B 00/1aCTH (PM3UKU U TEXHUKHY,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

chOopMHPOBAHHOCTh HPAaBCTBEHHOT'O CO3HAHUSI, STUUECKOTO TTOBeIeHMUS;

CMOCOOHOCTh OLIeHUBAThb CUTYALMIO W TPUHKMMAaTh OCO3HAHHBIE pellleHUs, OPUeHTUPYSICh
Ha MOpa/IbHO-HPaBCTBEHHbIe HOPMBI U LIEHHOCTH, B TOM UMCJIe B IeATe/TbHOCTH YUEHOr0;

0CO3HaHHWe JINYHOTO BKJIaJia B TIOCTPOeHNe YCTOMUYMBOTO OyAyiiiero;

4) 3CTeTHYeCKOro BOCIIUTAHMSA:

3CTeTUYEeCKOe OTHOLIEeHNWe K MUPY, BK/ItOUasl 5CTeTUKY Hay4uHOTO TBOPUeCTBa, MPUCYILETr0
bu3nueckKoil HayKe;

5) TPyAOBOro BOCIIUTAHUS:

VWHTepeC K Ppa3/uuHbiM cdepam MpodecCUOHaNbHON [leaTelbHOCTH, B TOM UHC/Ie
CBSI3aHHBIM C (HU3MKONW W TEeXHUKOW, yMeHHe COBepIlllaTh OCO3HaHHBIM BbIOOD OyaAyIIeit
npodeccu ¥ peaM30BbIBaTh COOCTBEHHbIE )KU3HEHHbIEe TI/IaHbI;

TOTOBHOCTb U CIOCOOHOCTh K 00pa3oBaHUI0 U caMo0Opa3oBaHUI0 B 001acTH GU3MKK Ha
MPOTSPKEHUU BCEU >KU3HY;

6) 3K0/10rMUecKoro BOCIMTAHUA:

Cc(OPMHPOBAHHOCTL 3KOJIOTMUECKOW KYJIbTYPhl, OCO3HaHWe TI100abHOTO XapakTepa
9K0JIOTUUeCKUX MpobJiem;

MJIaHUPOBAaHWE W OCYLIeCTBJEHWE [eWCTBUM B OKDYJKarolleld cpelle HA OCHOBE 3HaHUS
Lje/ield yCTOMYUBOIO Pa3BUTHS Ue/I0BEUeCTBa;

paciliipeHyde OMbITa [JesiTeJIbHOCTU 9KOJIOTUYEeCKOW HarpaB/eHHOCTM Ha OCHOBe
MMEIOIIUXCsl 3HaHUM 10 (PU3KIKe;

7) 1|eHHOCTH HayYHOT'0 TO3HAHUSI:



C()OPMHPOBAHHOCTb MMPOBO33p€HMs, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS (U3NUECKOUN HAyKU;

OCO3HaHUe LIeHHOCTH HayuHOM J/lesiTe/IbHOCTH, TOTOBHOCTb B MpoLiecce M3yueHus (pr3mnKu
OCYILIeCTBJISITh IPOEKTHYIO U MCC/Ie/]0BaTe/IbCKYIO JesiTe/IbHOCTh MHAMBUAYAIbHO U B TPYIIIIE.

METAITPEJMETHBIE PE3YJ/IBTATbBI

ITo3HaBaTe/IbHBbIE YHUBEPCA/IbHbIE yUeOHbIe /1efCTBUS
Ba3oBble 1oruuecKue JeicTBHA:

CaMOCTOAATE/TIbHO (HOPMY/IMPOBAaTh M aKTyalM3WpOBaTh Mpo0/eMy, paccMaTpuBaTh eé
BCECTOPOHHE;

OTIpeZIe/ISITh LI/ AesATeTbHOCTH, 3a/JaBaTh MapaMeTpbl U KPUTEPUU UX JOCTHKEHHUS;

BBISIB/ISITH 3aKOHOMEPHOCTH Y MPOTHBOPEYHS B PACCMAaTPUBaeMbIX (PM3UUECKUX SIBJIEHUSIX;

pa3pabaTbIBaTh TUIaH PelieHus MPOo06/eMbl C YUETOM aHa/IM3a UMEFOIUXCSl MaTepUabHBIX
Y HeMaTepraibHbIX PeCypCoB;

BHOCUTb KODDEKTHBBI B [I€TEIbHOCTb, OLIEHWBaTb COOTBETCTBUE PE3YyJbTAaTOB I[EJISIM,
OL|eHMBaTh PUCKH TTOC/Ie/ICTBUN [IeSITeTbHOCTH;

KOODJWHUPOBATh U BBITIONHATH PAab0OTy B YC/IOBUSIX peaslbHOrO, BUPTYajbHOTO M
KOMOMHHPOBAHHOTO B3aMO/1€HCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHHE TTPU PEIIIEHUH )KU3HEHHBIX MPO0JIeM.

Ba3oBble ncc/iefioBaTe/IbCKHe JeHCTBHSA:

B/IaZIeTh HAyYHOM TEePMUHOJIOTUEH, K/TIOUEBBIMU TIOHSTHUSIMM M METOJaMU (pU3MUeCKOM
HayKy;

B/IaJIeTh HaBbIKAMHU yueOHO-MCC/IeJOBaTe/IbCKOM M TPOEKTHOM JeATeIbHOCTA B 00/1acTH
¢U3HMKH, CTTIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITeTbHOMY TTIOMCKY METO/[OB pellleHus 3aJau
(bU3MUeCKOro Co/iep>KaHusl, TPUMEHEHUIO Pa3/IMYHbIX METOZAOB IMO3HAHUS;

B/aZieTh BU/IAMH [JIeSITeIbHOCTH TI0 TIOJyYeHHIO HOBOTO 3HAHWS, ero WHTepIIpeTalvy,
npeoOpa30BaHUI0 W TIPUMEHEHWIO B Pa3/IMUHBIX YYeOHbIX CHUTyal[UsiX, B TOM UHC/e TpU
CO3/laHNU yueOHBIX MPOEKTOB B 00/1aCTU (DU3UKY;

BBISIB/ISITh  [IPUUMHHO-CJ/IE/ICTBEHHBIE CBS3M M aKTya/IM3UPOBaTh 3aJjauy, BbIJBUTATh
TATIOTe3y €€ pelleHus, HaxOAWTh apryMeHThI JJs [0Ka3aTeabCTBA CBOMX YTBEPIKAEHWH,
3a/laBaTh MapamMeTphbl U KPUTEPUU PELIIEHHUS;

aHalM3VpOBaTh TIOJlyueHHbIe B XO/le pelleHrsl 3aJaud pe3y/bTaTbl, KPUTUUYECKU
OLIeHMBaTh UX JJOCTOBEPHOCTD, MPOTHO3MPOBATh U3MEHEHHEe B HOBBIX yC/IOBUSIX;

CTaBuUTh U (HOPMY/IMpPOBAaTh COOCTBEHHbIE 33aJaull B 0Opa3oBaTe/bHOM [eSITeTbHOCTH, B
TOM YHCJIe TIPYU U3YUeHUH (HU3UKHY;

[laBaTh OLIeHKY HOBBIM CHUTYaLUsIM, OL[eHUBATh MPUOOPETEHHBIN OTIBIT;

YMeTbh MePeHOCUTh 3HaHUS 110 (PU3UKe B TIPAKTHUECKYI0 00/1aCTh )KU3HeJesITeTbHOCTH;

yMeThb UHTEeTPUPOBATh 3HAHUS U3 Pa3HBIX MPeAMEeTHBIX 00/1acTel;

BBIJJBUTaTh HOBbIE W/IEU, TIPe/|jIaraTh OPUTHHAIbHbIE TIOAXO/bI U PEIIeHHS;

CTaBUTb NIPOOIEMBI U 3a/IauM, /IOy CKAIOIIe a/lbTePHATUBHBIE PeIlIeHMs.

Pab6ora c uadopmanueii:

B/IaJIeTh HaBBIKAMU I0/TyYeHUs1 MH(popMayy (HU3NUecKoro Cofiep>kaHusi U3 UCTOYHHKOB
Pa3HbIX THWIIOB, CAMOCTOSITEJILHO OCYILIECTB/IATh TIOMCK, aHa/lu3, CHUCTeMaTU3aLUi0 W
WHTEePITpeTaLyio HH(HOPMALUK PAa3/TMUHBIX BHIOB U )OPM Mpe/iCTaB/IeHus;

OLIeHMBaTh JJOCTOBEPHOCTb MH(OpMaLY;

WCII0/Tb30BaTh Cpe/CTBA HH(OPMAIMOHHBIX M KOMMYHHMKAL[MOHHBIX TEXHOJOTHI B
PEeIlIeHUM KOTHUTMBHBIX, KOMMYHHUKATUBHBIX M OpPraHM3al[MOHHBIX 3aJau C COOJII0feHueM
TpebOBaHMI PrOHOMHKH, TEXHUKH 0€30TacHOCTH, TUTHEHBI, pecypcocOepeskeHusl, TPaBOBbIX U
TUYECKUX HOPM, HOPM MH(POPMAI[MOHHOM 6e30macHOCTH;



COo3/jaBaTb TEKCTbl (PU3MUECKOr0 COJiep)KaHusi B Ppas3/lMuHbIX (opMatax C y4éTOM
Ha3HaueHWss MWHQOpPMaLKMU U 1eJIeBOM  ayJAWTOPUM, BbIOMpas ONTUMa/bHYI0  (opMmy
Tpe/iCTaB/eHysl U BU3yaan3aliyu.

KoMMyHHKaTHBHbBIE yHHBepCa/IbHbIe yde0HbIe /|efiCTBHA:

OCYILL[eCTBJISITH 001[eHNe Ha ypoKaX (PM3HWKK U BO BHEYDOUHOU JiesITe/TbHOCTH;

pacrio3HaBaTh NPeANOChIIKU KOHQIMKTHBIX CUTYaLdi U CMSIrYaTh KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUUHO M3/araTb CBOIO TOYKY 3PEHMSI C HCII0/Ib30BAHHWEM SI3bIKOBBIX
Cpe/CTB;

TIOHMMaTb W UCII0J/Ib30BaTh MPerMylljeCTBa KOMaH/JHOW ¥ UHJUBU/yabHON paboTh;

BBIOMpATh TEMAaTHKy M MeTOJbl COBMECTHBIX JEeWCTBUHA C Yy4éTOM OOIIMX WHTEpPecoB U
BO3MOJKHOCTeN KaXK/I0r0 uieHa KOJ/IeKTUBa;

NIPYHUMAaTh 1€/l COBMECTHOW /[leTellbHOCTH, OpraHU30BbIBaTb U KOOPJMHHUPOBAaTh
JleMCTBUSI 10 e€ OCTW)KEeHHIO: COCTaB/ATh IJIaH JeWCTBUM, pacrpefienisiTb Poju C Y4ETOM
MHEHUH y4aCTHUKOB, 00Cy’K/IaTh pe3y/IbTaTbl COBMECTHOW paboThI;

OLIeHMBATb KaueCTBO CBOET0 BKJIaZla M KaK/I0T0 yuaCTHHKA KOMaH/ZbI B 001K pe3y/bTar
110 pa3pabOTaHHBIM KPUTEPHSIM;

rpejijiaraTb HOBble TIPOEKTHI, OLIEHWBAaTh MW C TMO3ULMM HOBU3HBI, OPUTMHAJbHOCTH,
MpaKTAYeCKOW 3HAUMMOCTH;

OCYILIeCTBJISITb [MO3UTHMBHOE CTpaTerMueckoe II0BeJeHHe B Ppas3/iMyHbIX CUTYaLHsIX,
TIPOSIBJISITH TBOPUYECTBO ¥ BOOOpa)keHHe, ObITh MHULIMATUBHBIM.

PeryisiTHBHBIE YHHBepPCa/IbHbIE yueOHbIe el CTBUS
Camoopranu3sanus:
CaMOCTOSITE/TEHO OCYIIeCTB/ISITh TMO3HABATeNbHYI0 [eSITeNbHOCTh B 00macTv (U3UKH U
aCTPOHOMMUH, BBISIBISTH TIPOO/IEMbI, CTaBUTh U (JOPMY/IMPOBaTh COOCTBEHHbIE 3a/1auM;
CaMOCTOSITE/IBHO COCTABJISITh TIJIAH pelleHrs] PACYETHBIX M KaueCTBEHHBIX 3afiay, TJIaH
BBITIOJIHEHUS] TIPAaKTU4YeCKOW paboThl C Y4Y€TOM HMEIOIIUXCS PecypcoB, COOCTBEHHBIX
BO3MOJKHOCTEM U MPeJIIOYTeHNUH;
JIaBaTh OIIEHKY HOBBIM CHUTYalL[UsIM;
pacIMpsATh paMKU y4eOHOTO 1peZiMeTa Ha OCHOBe JTMYHBIX MPeJTIouTeHNH;
JleflaTb OCO3HaHHBIN BBIOOD, apryMeHTHPOBaTh ero, Opath Ha cebsi OTBETCTBEHHOCTH 3a
pereHue;
OLIeHUBaTh MPUOOPETEHHBIN OTIBIT;
criocobcTBOBaTh  ()OPMUPOBAHMIO W TIPOSIBJIEHHIO SpYAWMLMA B 00macTv  (U3MKH,
TIOCTOSIHHO TIOBBIIIATh CBOM 00pa3oBaTe/ibHbIN U Ky/IbTypHbIN YPOBEHb.
CaMOKOHTPO/Ib, 3MOI{HOHA/IbHBII HHTE/UVIEKT:
JlaBaTh OLIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTh KODDEKTHBBI B /I€SITEJIbBHOCTb, OLIEHUBATh
COOTBETCTBHE Pe3yJ/IbTaTOB LeJisiM;
B/Ia/leTh HaBbIKAMH T103HaBaTeIbHOM pedyieKCMM KaK 0CO3HaHUsI COBepllaeMbIX /1eHCTBUMA
Y MBIC/TUTE/TBHBIX TIPOLIECCOB, MX Pe3y/IbTaTOB M OCHOBAHUIA;
WCTIO/Tb30BaTh MPUEMBI pedyieKCHH /1/Is1 OLIeHKU CUTYal[uH, BbI0opa BepHOTO pellleHus;
yMeTh OLIeHHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PeIleHHsI TI0 UX CHIKEHHUIO;
TIPUHUMATh MOTHBBI M apI'YMEHTbI IPYTHX TIPH aHa/Iu3e pe3y/IbTaToB [esTe/TbHOCTH;
NIPUHUMATH Cebs1, MOHMMast CBOM HeJOCTAaTKH 1 I0CTOMHCTBA;
TIPUHUMATh MOTHBBI M apI'yYMEHTbI IPYTHX TIPU aHa/Iu3e pe3y/IbTaToB /1eSTe/TbHOCTH;
TIPH3HABATh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.
B mniporjecce AoCTWKeHUsI TMUHOCTHBIX Pe3yJIbTaTOB OCBOEHHS TIPOTPAMMBI 10 PU3MKe IS
YPOBHS cpefiHero o6iero obpa3oBaHusi y 00yuaroIuxcsi COBEPIIEHCTBYETCS 3MOIMOHA/IbLHBIN
VIHTe//IeKT, Mpe/iroJiararliiyiii cpopMrUPOBaHHOCTD:



CaMOCO3HaHUsI, BK/TIOUAIOLIEr0 CIIOCOOHOCTh MOHMMATh CBOE SMOLIMOHATIEHOE COCTOSIHUE,
BU/IeTh HarpaBJieHUs pa3BUTHs COOCTBEHHOM SMOLIMOHAILHOM cepbl, ObITH YBepeHHBIM B cebe;

caMopery/aMpoBaHus, BKJIFOYAIOLL[ETO CaMOKOHTPO/Ib, yMeHure NIpYHUMATh
OTBETCTBEHHOCTb 3a CBOE TIOBe/leHHe, CIIOCOOHOCTb aJanTHPOBaThCs K SMOLIMOHAILHBIM
V3MeHEeHUsIM | TIPOSIB/ISITh THOKOCTh, OBITH OTKPLITHIM HOBOMY;

BHYTPEeHHEN MOTHUBALUM, BK/HOYAOIeld CTpeM/IeHHWe K JOCTWXKEHUI0 Lield U YCIexy,
OINTUMM3M, UHULIMaTUBHOCTh, YMEHHe /1eliCTBOBaTh UCXO/s U3 CBOMX BO3MOXXHOCTEH;

IMIaTHH, BKJIHOYAIOLel CrnocoOHOCTh TMOHMMAaTh SMOLIMOHAbHOE COCTOSIHWEe [IPYTHUX,
YUUTBIBATh €r0 TIPH OCYIL[eCTBIEHUH 00IIeH s, ClIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKHMBAHMUIO;

COL[MAJ/IbHBIX HABBIKOB, BK/TFOYAIOIUX CIIOCOOHOCTH BBICTPAaUBAaTh OTHOLLEHUS C APYTUMU
JIO/IbMH, 3a00TUTHCS, TPOSIB/ISATE UHTEPeC U pa3peraTb KOHQIUKTHL

IMPEJMETHBIE PE3YJ/IBTATbBI

K koniy obyuenuss B 10 Kj1acce mpeZiMeTHbIe pe3y/bTaThl Ha 0A30BOM YPOBHE /I0JKHBI
oTpakaTb C()OPMUPOBAHHOCTb y 00yUaroIUXCsl YMEeHUM:

JleMOHCTPUPOBATh Ha MpUMepax poJjib U MeCTO (PU3MKU B (POPMUPOBAHUM COBPEMEHHOU
HayuyHOW KapTWHbI MMpa, B Pa3BUTHMU COBPEMEHHOM TeXHUKH U TEXHOJIOTWM, B MPaKTHYECKOU
JlesITeTIbHOCTH JTFO/Iel;

YUWTBIBaTh TPaHULIbl MPUMEHEHUs] M3yYeHHbIX (QU3MYeCKUX MOJeseli: MaTepuasibHasi
TOYKa, WHepIMajbHasi CUCTeMa OTCYéTa, abCOMFOTHO TBEPJOEe Teyo, W/eanbHbIN Tra3, MOAeIu
CTPOEHUsI Ta30B, XUAKOCTeM W TBEDJBIX TeJ, TOYEUHbIM 3/1eKTPUUYECKUI 3apsi/i TIpU pelleHrr
bu3nueckrx 3asay;

pacrio3HaBaTh ¢u3nueckye siBjieHus (Tporiecchl) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
MeXaHWKH, MOJIeKYJ/IIPHO-KMHEeTUYeCKOM TeOpUM CTPOEeHMs BellleCTBa U 3JIeKTPOJWHaMUKU:
paBHOMepHOe UM paBHOYCKOpDeHHOe TMpsIMOJIMHeliHOe [BIWKeHWe, CBOOOJHOe TajieHue TeJl,
JBIDKEHWEe 110 OKDPY)KHOCTH, WHepLys, B3auMozeiictBue Ten, auddysus, OpoyHOBCKoe
JIBIDKeHUe, CTPOeHHe >XUIKOCTeld W TBEPABIX TeJs, W3MeHeHHe 00bEéMa Ten TPU HarpeBaHUU
(oxnak#eHnn), TeroBoe paBHOBeCHe, UCIIapeHre, KOHleH calus, IJ1aB/eHne, KpUCTa/UIu3aLys,
KUIeHUe, BJIa)KHOCTb BO3/lyXa, IOBbIIIEHHE [aBjeHUs rasa I[Py ero HarpeBaHUMU B 3aKPbITOM
cocyfie, CBSI3b MeXJy IlapaMeTpaMM COCTOSIHUSI Tasa B M30Mpolleccax, 3JeKTpy3alys Tell,
B3aUMO/IeNCTBUE 3apsi/iOB;

OTKMChIBaTh MeXaHUUeCKoe [BW)KeHHUe, WCIO/b3ys (U3MuecKue BeJMYMHBbL: KOOp/MHATa,
IyTh, IepeMellleHre, CKOPOCTb, YCKOPeHWe, mMacca Teja, CWIa, UMITY/IbC Tejla, KUHeThYecKas
SHeprusi, TOTeHL[ajJbHas JHEPrHs, MexXaHWdyeckass paboTa, MexaHHWYeCKash MOIHOCTb; TpU
OMWCaHWU TPaBWIbHO TPAaKTOBaTb (U3WUYECKUN CMBIC/ UCIIO/Nb3YEeMbIX BEJIWYMH, MX
0003HaueHUsI ¥ eJUHULIbI, HAXOJUTb (OPMYJIbI, CBSI3bIBAIOIIME AAHHYIO (PU3NUYECKYI0 BeTUUHUHY
C IpyTMMH BeJIMYMHAMU;

ONWCHIBATh M3y4YEHHble TeIIOBble CBOWCTBA Te/l WM TeIUIOBble SIBJIEHUS, WCIO/b3ys
¢u3nuecKkve BeIMUMHBI: JlaB/ieHWe Tas3a, TeMIlepaTypa, CpeiHss KUHeTHYecKas >SHeprus
XaOTHUYeCKOro [IBIKEHMUs] MOJIEKYJ, CpeJHeKBaJpaThyHasi CKOPOCTb MOJIEKYJ/I, KOJM4YeCTBO
TEeTUIOThbI, BHYTPeHHsisl 3Heprusi, pabora ra3a, KO3(pQULMEeHT TOoJe3HOro JeiCTBUSI TerioBOro
JiBUraTesis; Ipy OMKWCAaHUU MPABUIbHO TPAaKTOBATh (PU3UUYECKUI CMBIC/ UCI0JIb3yeMbIX BeTUUMH,
ux o003HaueHWss W eAUHHLbl, HaxOAUTb (OPMYJbI, CBSI3bIBAIOIIME JJAHHYI (QU3NUeCKYHO
Be/IMUMHY C JPYTMMHU BeJIMUMHAaM;

OMHUChIBaTh M3yYeHHble 3/7eKTpPUYEeCKHe CBOMCTBA BeLeCTBa W 3/€KTPUUECKHe SIBIEeHUS
(mporecchl), UCTONb3Ysl (U3MUECKHe BeJTUUMHBL: 3/1eKTPUUECKUN 3apsifi, 5/eKTprUYeckoe IoJie,
HarpsDKEHHOCTh  T10/151, TI0TeHLMajl, pa3HOCTb IIOTeHL|Ua/loB; IIPpU OINKMCAHWU IIPaBUJIBHO
TPaKTOBaTh (DM3WUYECKUI CMBIC/T HCIOb3YeMbIX BEJHUMH, WX 0003HAUeHHS W eIWHMLIBL
yKasbIBaTb (POPMYJIbl, CBS3bIBAIOLLME JAHHYIO (PM3UUECKYH0 BEJIMUMHY C APYTMMH BeJTMUMHaMU;



aHa/IM3UpOBaTh (hM3MYecKre TPOLIeCChl M SB/IEHUS, MCMO/Ib3ysl (U3MUecKre 3aKOHbI U
TIPUHLIAIIBL: 3aKOH BCceMUPHOTo TaroteHus, I, II w III 3akoHbl HbHOTOHA, 3aKOH COXpaHeHus
MeXaHUYeCKOU SHepruu, 3aKOH COXpPaHeHWs MMITyJ/IbCa, [IPUHLUI CYIIepIIO3HULIMU CUJI, IPUHLIUI
paBHOIPAaBUSl MHEPLMA/IbHBIX CUCTEM OTCUETa, MOJIEKY/IIPHO-KUHETUYECKYH0 TeOPUI0 CTPOEHUS
Bel|eCTBa, Ia30Bble 3aKOHBI, CBSI3b Cpe/lHel KWHETHUYeCKOM SHEPrUy TeIUvIOBOrO [BYDKEHWS
MOJIeKYyJT ¢ abCOMIOTHOM TemriepaTypoM, TepBbiii 3aKOH TepMOJMHAMUKU, 3aKOH COXPAaHEHUsI
5/IEKTPUYECKOT0 3apsifia, 3aKoH KysioHa, MpU 3TOM pasiuuaTh C/AOBECHYIO (DOPMYJMPOBKY
3aKOHa, ero MareMaThyecKoe BbIpaykeHHe U YC/I0BUs (TpaHuLIbl, 00/1acTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHbBIE TIDUHLIUTIBI /1eMICTBUS MAIllWH, TPUOOPOB ¥ TEXHUUECKUX YCTPOMCTB;
pa3/iuyath yCI0BUs MX 6e30MacHOr0 MCTOIb30BaHKs B TIOBCEIHEBHOM XKU3HU;

BBIMOJ/IHATE 3KCIIEPUMEHTHI [0 HWCC/IefloBaHUI0 (PM3UYECKUX SIBJIEHUM M TPOLIECCOB C
VCTIO/Ib30BaHMEM  TPSIMBIX W KOCBEHHbIX H3MepeHu#, TMpu 3TOM (POPMY/IMPOBaTh
npobsieMy/3afiauy YW TUMOTe3y y4eOHOrO  SKCIepuMeHTa, CoOWpaTh YCTaHOBKY W3
TIpe/lJI0’KeHHOT0 000pY/I0BaHUsl, TPOBO/IUTH OMBIT U (HOPMYJIUPOBATh BLIBO/bI;

OCYLL|eCTB/ISITh TpsIMble M KOCBEHHble H3MepeHusl (M3WYeCKUX BeIMUUH, TPU 3TOM
BbIOMpATh OMTUMAa/bHBIN CrI0COO W3MepeHUsi U HCMO/b30BaTh W3BECTHble METO/bl OLeHKU
MOTPeLIHOCTeN U3MepeHul;

VCC/Ie[|0BaTh 3aBUCMMOCTU MeXJy (U3MYeCKMMM BeIUUMHaMU C HCI0J/Ib30BaHHEM
NpsMbIX MW3MEpPeHW, TMpU 3TOM KOHCTPYMpPOBaTb YCTAHOBKY, (DMKCHDOBaTh pe3yJ/bTaThbl
TIOJTyYeHHOM 3aBUCUMOCTH (PH3UUYeCKUX BelWYMH B BUje Tabiuil U rpaduKoOB, /ienaTh BbIBOZbI
TI0 pe3yJsibTaTaM UCC/IeflOBaHuS;

cobsofaTh TipaBWIa Oe3o0racHOro Tpyja IpU TPOBeJieHWU MCCIeJOBaHHUN B paMKax
yueOHOTO 3KCIepruMeHTa, yueOHO-MCCIe[oBaTe/IbCKOM UM TIPOEKTHOW  JIeSITeTbHOCTH  C
WCTI0/Ib30BaHNEM M3MepUTe/bHbBIX YCTPOMCTB U labopaTopHOTro 060py/i0BaHus;

pellaTh pacuéTHble 3aJaud C $BHO 3a/laHHOM (DU3MYeCKOMl MOJe/blo, HWCIO/b3YS
¢du3nueckre 3aKOHBI U TIPUHLUILI, HA OCHOBe aHa/ii3a yCJIOBUs 3a/lauMl BbIOMpaTh (PH3UUYeCKYIo
MOJiesb, BBIJESATh (U3MUecKre BelMWuyuMHbl M (POpMy/bl, HeoOXoAWMbIe AJsi eé peleHws,
MIPOBO/IUTH PACUéThI M OLIEHWBATh PealbHOCTD M0JIyYeHHOT0 3HaueHusl (pU3MuecKol BeJTUUUHbL;

pellaTb KayeCTBeHHbIE 3a/lau: BBICTPaMBaTh JIOTUYECKH HelpPOTHBOPEUMBYIO LIETIOUKY
paccy>k/ieHul C ONTIOPOU Ha M3yYeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH M (PU3NYeCcKue SIB/IeHHS;

WCII0/Ib30BaTh TIPM  pellleHMH y4yeOHbIX 3aJau COBpeMeHHble HH(GOPMAaL[MOHHbIE
TeXHOJIOTUM [l TIOMCKa, CTPYKTYPUPOBAHHS, WHTEpIpeTaliud W TipeJCcTaBjieHUs yuebHOU U
Hay4YHO-TOMY/ISIPHOM MH(OpPMaLMM, TOAYyYeHHOW M3 pas/MuHbIX HCTOYHHUKOB, KPUTHUECKU
aHa/IM3UpOBAaTh M0y4YaeMyto MH(OpMaLHIO;

TIPUBOJWTE TIPUMeEPHI BK/Ia[d POCCUHCKUX U 3apyOeXHbIX YUEHBIX-(HU3MKOB B Pa3BUTHE
HayKd, 00bsiCHEeHHe TIPOLIeCCOB OKPY KaoLL[ero MUpPa, B Pa3BUTHE TeXHUKU U TeXHOJIOTUM;

VCTO/b30BaTh TeOpeTUuUecKue 3HaHUsl M0 (U3MKe B T[IOBCEJHEBHON JKU3HU [iId
obecrieueHust 6e30MaCHOCTH TIpY 0OpallieHru C TpUbopaMu U TEXHUUECKUMU yCTPONUCTBAMU, JIJIst
COXpaHEeHWUsI 370POBbsI U CODOMIO/IeHNsI HOPM 9KOJIOTHUeCKOT0 TTOBeJIeHHs B OKPY Karollel cpejie;

paboTaTh B rpyIIre C BLIMOJHEHHEeM pPa3/IMYHbIX COLMANbHBIX POJieH, MIaHUupoBaTh paboTy
TPYIMbI, pALMOHAJILHO paclpefiefiaTh O0S3aHHOCTM W IUIAHWPOBATh  [JIeSTeNbHOCTh B
HeCTaHJapTHbIX CUTyalUsX, aZleKBaTHO OLeHMBAaTh BKJIaJ, KaK[Or0 U3 y4YaCTHUKOB TpPYyMIbl B
pelieHre pacCMaTpHUBaeMOU TIPOOIIeMBI.

K koniy obyuenusi B 11 K/acce npeZiMeTHble pe3y/bTaThl Ha 6a30BOM YPOBHE JI0JKHbI
OTpaXaTh C(hOPMHUPOBAHHOCTh ¥ 00YUarOIUXCsT YMEHUIA:

JIeMOHCTPUPOBaTh Ha MpUMepax poJjib U MeCTO (PM3MKU B (POPMHUPOBAHUM COBPEMEHHOM
Hay4YHOW KapTHMHBI MUpa, B Pa3BUTHMH COBPEMEHHOW TEeXHUKW W TEXHOJIOTMM, B MPaKTUUeCKOU
JesITeIbHOCTH JIFOeH, LIeJIOCTHOCTb Y eIMHCTBO (PM3MYEeCKOU KapTHUHBI MUPa;

YUWThIBaTh T'paHULIbl TIPUMEHEHHs H3yYeHHbIX (U3UUeCKUX MoJeseil: TOoYeuHbld
3/IeKTPUYECKMI 3apsifl, Jy4 CBeTa, TOUeYHbI HCTOYHMK CBeTa, sifiepHas MoJelb aToMma,
HYKJ/IOHHasl MO/leJIb aTOMHOTO $/ipa TIpY pelleHry (U3NUecKux 3ajau;



pacrno3HaBaTh (u3nyeckre sBjeHUs: (TIPOLeCChl) U OOBSCHATH MX Ha OCHOBE 3aKOHOB
3/IeKTPOAVHAMHUKN Y KBAaHTOBOM (DM3WKHU: 3/71eKTpUUecKasi pOBOJUMOCTh, TeIjIoBOe, CBETOBOE,
XVMUYeCKOe, MarHUTHOe [IeHCTBUSI TOKa, B3aMMO/IEMCTBHE MAarHMWTOB, 3/eKTPOMarHUTHast
WH/YKLMs, JeWCTBUMe MarHUTHOTO TIOJsi Ha TIPOBOJHUK C TOKOM U [JBWKYILUHCS 3apsif,
3/IeEKTPOMarHUTHBIE KOJie0aHUsl U BOJTHBI, TPSMOJIMHEHOe pacIipoCTpaHeHWe CBeTa, OTPaKeHHe,
nipesiomsieHue, uHTepdepeHLus, gudpakUys W TONSpU3alusi CBeTa, /AWCIepCUsi CBeTa,
dotoanekrpuueckuii 3¢dekt (poToadeKT), cBeTOBOE /aB/ieHre, BOSHUKHOBEHUe TUHeNuaToro
CrieKTpa aToMa BO/[0pO/ja, eCTeCTBeHHasi U MCKYCCTBeHHasl Pa/Ju0aKTUBHOCTE;

OTHMCBHIBATh M3yueHHbIe CBOWMCTBA BelecTBa (3/eKTpUUYeCKre, MarHUTHbBIE, ONTHYeCKUe,
3/IeKTPUYECKYIO0 TIPOBOAMMOCTb Pa3/IMUHBIX CPeJl) U 3JIeKTPOMAarHUTHBIE siBieHus (TIpOoLiecchl),
WCTIONB3ys (U3MUECKWe BeMUMHBL SJIeKTPUUECKUd 3apsifl, CWia TOKa, 3IeKTpUYecKoe
HarpsbKeHHe, 37IeKTPUUeCcKoe COTIPOTUBIIEHHe, Pa3HOCTh MOTeHLIMAIOB, 3/IeKTPO/IBIKYILIask CUIa,
paboTa TOKa, WHAYKLWS MarHUTHOTO TIOMs, CWia Amriepa, cuna JlopeHla, MHAYKTUBHOCTb
KaTyIIK{, SHeprusi 3JIeKTPUYecKoro M MarHWTHOTO ToJjied, Mepuosi M uacToTa KosiebaHui B
KosiebaTesTbHOM KOHTYDe, 3apsifi ¥ Chjla TOKAa B TIPOLIeCCe TApMOHMUYECKUX 3/IeKTPOMAarHUTHBIX
KosiebaHul, (OKyCHOe pacCTOsiHWe W ONTUYecKas CWia JIMH3bI, TIPU OMMCAHWUM TPaBUJIbHO
TPaKTOBaTh (PM3WUYECKUI CMBIC/T HCIONb3YeMbIX BeJUYMH, WX 0003HaueHWs W eAUHHILIbI,
yKa3bIBaTh (GOPMY/JIbI, CBSI3bIBAIOIIIME JaHHYIO (PU3UUECKYI0 BeJTMUYMHY C APYTUMH BeJTMUMHAMU;

OTMCHIBATH H3yueHHbIe KBAHTOBbIE SIBJIEHHS M TIPOLIECCHI, MCIOMb3ysl (hU3nuecKue
Be/IMYMHBI: CKODOCTb 3/IeKTPOMAarHUTHBIX BOJIH, [JIMHA BOJIHbI M UYacTOTa CBeTa, SHepPrus u
UMITy/1bC  ()OTOHA, TIepHOA, TIOMypacraZia, SHeprysi CBsA3W AaTOMHBIX Sifiep, TP OIMUCAHUM
NPaBUILHO TPAKTOBAaTh (U3MUECKUI CMBIC/I HCIIOb3yeMbIX BeIMUWH, UX 0003HaueHWs WU
eJMHULIBI, yKa3blBaTb (POPMYJIbI, CBSI3BIBAIOIME JaHHYIO (DU3UUECKYI0 BEJMUMHY C APYTHMH
Be/TMYMHAMH, BBIYUC/IATh 3HaUeHHe (PU3nueckoi BeJTMUMUHbI;

aHaNM3MpOBaTh (U3MUEeCKHe TPOLeCChl W SIBIEHUS, WCIOb3ys (Gu3ndeckrde 3aKOHBI U
NpUHLMMBL:  3aKOH OMa, 3aKOHBbI I10C/IefI0BaTe/IbHOTO U Tapasiie/lbHOTO — COeAMHeHUst
NPOBOJIHUKOB, 3aKOH /koyns—/IeHlla, 3aKOH 3/JIeKTPOMAarHWTHOM WHAYKLUWH, 3aKOH
TIPSIMOJIMHEMHOTO PACIIPOCTPaHeHHWsl CBeTa, 3aKOHbl OTPa)KeHUsI CBeTa, 3aKOHBI TPeioMJIeHUs
CBeTa, YypaBHeHWe OWHIITelHA [y (QoTodPdeKTa, 3aKOH COXpPaHEHUs] SHEpPruu, 3aKOH
COXpaHeHUsI UMIY/bCa, 3aKOH COXPaHEHWs 3eKTPUUeCKOro 3apsifia, 3aKOH COXpaHeHUs
MacCOBOTO 4YMC/Ia, TOCTy/IaThl Bopa, 3aKOH pa/jMOaKTMBHOTO pacraja, Mpy 3TOM pPa3inuaTrh
CJIOBeCHY10 (DOpPMYJIUPOBKY 3aKOHa, ero mMaTreMaTHueckoe BbIpa)KeHWe U YCI0BUsI (TpaHMLIbI,
006J1aCcTH) MPUMEHUMOCTHY;

OTIpe/ieJisATh HarpaB/ieHHWe BeKTOpa MHAYKLWAM MarHUTHOTO T10Jisi TIPOBOJHUKA C TOKOM,
cubl Amriepa v cuiibl JIopeHna;

CTPOUTH U OMUCKIBATh M300pakeHNe, CO3/jlaBaeMoe TJIOCKUM 3epKajioM, TOHKOM JTUH301;

BBITIOJIHATE JKCTIEPUMEHTHI TI0 MCC/IeIOBaHUI0 (DHU3MUeCKUX SIBJIEHWH U TIPOLIeCCOB C
WCTIOMb30BaHWEM TIPSMBIX W KOCBEHHBIX  W3MepeHWil: Tipd 3ToM  (OpMy/IUpoBaTh
npobsieMy/3afiauy YW TUMOTe3y y4eOHOrO SKCMepuMeHTa, CoOWpaTh YCTAaHOBKY W3
TIpe/lJI0’KeHHOT0 000pY/I0BaHUsl, IPOBO/IUTH OMBIT U (HOPMYJIUPOBATh BLIBO/bI;

OCYIIIeCTB/ISATh TIPSIMBblE M KOCBEHHble W3MepeHus (HU3MUecKUX BeJMYMH, TPU 3TOM
BbIOMpATh OMTUMAa/bHBIN CrI0COO W3MepeHUsi U HCIO/b30BaTh M3BECTHble METO/bl OLeHKU
MOTPeLIHOCTeN U3MepeHul;

WCC/IeIoBaTh 3aBUCUMOCTH (PM3NUECKUX BeJIMUMH C UCTI0/Ib30BaHUEM TIPSIMBIX U3MepeHHi:
NIPU 3TOM KOHCTPYMPOBATh YCTaHOBKY, (PMKCHPOBATh pe3y/bTaThl MOTYYeHHOH 3aBUCHMOCTH
¢usnueckix BeMMUMH B BUZAe Tabmmi W rpaduKoB, Je/laThb BBLIBOABI T0 pe3yJ/bTaTaM
WCCTIeJOBaHMS;

cobsofaTh TipaBWIa Oe3o0racHOro Tpyja IpU TPOBeJieHWH MCCIeJOBaHHWN B paMKax
yueOHOTO 3KCIepruMeHTa, yueOHO-MCCIe[oBaTe/IbCKOM UM TIPOEKTHOW  [IeSITeTbHOCTH  C
WCTI0/Ib30BaHNEM HM3MepUTe/IbHbBIX YCTPOMCTB U labopaTopHOTro 060py/i0BaHus;



pellaTh pacuéTHble 3aJaud C $BHO 3a/laHHOM (DU3MYeCKOMl MOJe/blo, HWCIO/b3YS
¢du3nueckre 3aKOHBI U TIPUHLUILI, HA OCHOBe aHa/ii3a yCJIOBUs 3a/lauMl BbIOMpaTh (PH3UUYeCKYIo
MO/iesb, BBIJESATh (U3MUecKre BelMWuyMHbl M (POpMysbl, HeoOXoAWMBbIe AT eé peleHus,
MIPOBO/IUTH PACUéThl M OLIEHWBATh PeaibHOCTD M0JIyYeHHOT 0 3HaueHUsl (pr3UuecKol BeJTUUUHbL;

pellaTh KayeCTBeHHblE 3a/laud: BbICTPAWBaTh JIOTMUECKH HENPOTHMBOPEUMBYHO LIETIOYKY
paccy>k/ieHul C ONTIOPOU Ha M3yYeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH M (PU3NYeCcKue SIB/IeHHS;

WCII0/Ib30BaTh TIPM  pellleHMH y4yeOHbIX 3aJau COBpeMeHHble HH(GOPMALMOHHbIE
TeXHOJIOTUM [l TIOMCKa, CTPYKTYPUPOBAHHS, WHTEpIpeTaliud W TipeJCcTaB/ieHUs yuebHOU U
HAy4YHO-TOMY/ISIPHOM MH(OpPMaLMM, TOAYyYeHHOW M3 pas/MuHbIX HCTOYHHUKOB, KPUTHUECKU
aHa/IM3UpOBAaTh M0/y4aeMyto MH(OpMaLHIO;

0OBSCHATH IPUHLIUTIBI IeMCTBUS MalllH, TPUOOPOB U TEXHUYECKHX yCTPOMCTB, pa3/inyaTh
yc/10BUsI X 6e301MacHOro UCI0/Ib30BaHUsl B TIOBCEJHEBHOM JKU3HHU;

TIPUBOJWTE TIPUMeEPHI BK/Ia[id POCCUHCKUX U 3apyOeXHbIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKH, B 00bsICHEHHe TIPOLIeCCOB OKPY>KAIOLL[ero MUpPa, B Pa3BUTHE TeXHUKU U TeXHOJIOTUM;

WCTO/b30BaTh TeOpeTHuUecKue 3HaHUsl 10 (U3MKe B T[IOBCEJHEBHON JKU3HU [iId
obecrieueHust 6e30MaCHOCTH TIpY 0OpaIlieHru C TpUbopaMu U TEXHUUECKUMU yCTPONUCTBAMU, JI/Ist
COXpaHEeHWUsI 37J0POBbsI U COOIO/IeHNsI HOPM 9KOJIOTHUeCKOT0 TTOBeJIeHHs B OKPY KarolLel cpejie;

paboTaTh B rpyIire C BLIMOJHEeHHEeM pPa3/IMYHbIX COLMANbHBIX POJieH, MIaHUpoBaTh paboTy
TPYIMbI, pALMOHAJILHO pachpesiefiaTh OO0S3aHHOCTM W IUIAHWPOBATh  [JIeSTeNbHOCTh B
HeCTaH/apTHBIX CUTyalUsX, a/leKBaTHO OLIeHMBaTh BKJIAJ KaK/[0r0 M3 YYaCTHUKOB TDYIIbI B
pelieHre pacCMaTpHUBaeMOU TPoOJIeMBbI.

[TpoBepsieMbie TpeOOBaHUS K pe3y/ibTaTaM 0CBOEHHsI OCHOBHOM
obpa3oBaTteibHOM rporpamMmbl 10 (k/acc)

Kop [TpoBepsieMble MpeMeTHBIE pe3y/IbTaThl OCBOEHUsI OCHOBHOM 00pa3oBaTebHOU
1IpOBepPsSIeMOro nporpamMMsl cpefiHero obiiero obpasoBaHus
pesyJibTaTa
10.1 [leMOHCTpUpOBaTh Ha TMpUMepax poab M MecTo (U3MKU B (HOPMUPOBAHUU

COBpPeMEeHHOW Hay4yHOW KapTHHbI MWpa, B Ppa3BUTHHA COBDPEMEHHOW TeXHUKU U
TeXHOJIOTHUM, B MPAKTUUECKOU [1eATe/TbHOCTH JIF0ler

10.2 YuuThIBaTh rPaHuULibl IPUMEHEHHs U3yUeHHbIX (PM3MUYeCKUX MOZesieil: MaTepuaibHas
TOYKa, UHEepLia/lbHasl CUCTeMa OTcueTa, abCO/IIOTHO TBepZoe Teslo, UeanbHbIH ras;
MOZIe/Id CTPOEHMSI Ta30B, >XUAKOCTeM U TBEPAbIX TeJ, TOUEYHBIM 3/1eKTPUYECKUN
3apsij, - IpY pellieHry (GU3NUYecKrX 3a/au

10.3 Pacrio3HaBath (pu3nueckyie siBjieHUs (PoLiecchbl) U 0OBSICHATh X HAa OCHOBE 3aKOHOB
MeXaHWKH, MOJIeKY/IpDHO-KUHeTUYeCKOM  TeOpuM  CTPOeHusl  BeljecTBa U
5/IEKTPO/IMHAMUKH: PaBHOMEDHOe M PaBHOYCKODEHHOe TPSIMOJIMHENHHOe [IBWKeHMe,
cBoOO/IHOE TIaZieHue TeJl, IBMKEeHHe TI0 OKPY>KHOCTH, MHePLIMS, B3aUMOJEHCTBYE TeT;
mpodysus, OpoyHOBCKOe [BIDKEHHe, CTPOEHHe JKHJKOCTeH U TBepAbIX Tell,
u3MeHeHre oOBeMa Tesl TIPM HarpeBaHWU (OXJIaXKA€HWH), TEeTJIOBOe paBHOBECHeE,
uCrapeHue, KOHJeHcalus, IIaBleHue, KpUCTa/ulM3alusi, KWUIIeHUe, BJIa)KHOCTb
BO3/lyXa, MOBBIIIIeHYe [aB/IeHs] rasa IIPY ero HarpeBaHWY B 3aKPBITOM COCYZe, CBSI3b
MeXJy T[apameTpamMM COCTOSIHUSI rasa B H30Mpolleccax; 3JeKTpu3aLus Tell,
B3aUMO/IeUCTBUe 3aps[0B

10.4 OnuchiBaTb MexaHWYeCKoe [IBIDKeHWe, UCMoib3ysl (r3dyecKre BeTUUUHBbI:
KOOpJUHaTa, IyTh, [lepeMelljeHre, CKOPOCTb, yCKOpeHue, Macca Tejla, CUja, UMITYJIbC




Tesla, KUHETHUEeCKass SHeprus, TOTeHI[Ha/lbHasi SHeprus, MexaHuueckas paboTa,
MexaHWuecKass MOL[HOCTb; TIPU OMMCAHWK TMPaBUJIbHO TPAKTOBAThb (HH3UUECKUMN
CMBICJT UCITO/Ib3YEMBIX BEJIMUWH, X 0003HAUeHUsI U eJMHULIbI, HAXOJUTb (HhOPMY/JIbI,
CBSI3bIBAIOL[ME JaHHYI0 (PM3UUYECKYI0 BEIMUMHY C APYTUMU BeTMUMHAMU

10.5

OnuceiBaTh M3yueHHbIE TEIUIOBble CBOMCTBA Te/ W TEIJIOBbIE SIB/I€HUS, UCIIO/b3Ys
¢u3nueckre BeIWYMHBL: [aB/IeHWe rasa, TemrepaTrypa, CpeJHss KUHeTh4yecKas
SHeprusi XaoTWYeCKOro [BIDKEHHsI MOJeKy/, CpeJHeKBajJpaTh4yHas CKOPOCTb
MOJIeKYJI, KOJIMYeCTBO TEeTUIOThI, BHYTPEHHSIsT SHeprusi, paboTa rasa, K03(QGUIreHT
T10JIE3HOTO [IeMCTBUS TeIJIOBOIO JBUraTesis; IPU OMMCAHWU TNPaBUBHO TPaKTOBATh
¢u3MUeCKuii CMBIC/T HWCTIO/B3YEMBbIX BeIMUMH, WX O0003HAUeHUSI W eAUHULIbI,
HaxXOJWTb (POPMyJIbl, CBsI3bIBAIOIIME [AAHHYIO (PU3MUECKYI0 BeIUUMHY C JPYTMMHU
Be/IMUMHaM

10.6

OnuceiBaTh M3yueHHble 3/I€KTPUUECKHEe CBOMCTBA BeLeCTBA W 3eKTpUYecKre
siBJieHNs (IIPOLIeCChbl), MCMO/b3ysl (M3MYecKre BeUUUHbL: 3/1eKTPUUYECKUN 3apsif,
5/IeKTpAYeCcKoe I10J1e, HaNpsDKeHHOCTb T0J1s, MOTeHLMasn, pa3sHOCTb [OTeHLIMaloB;
NIpY OMKMCaHUM MPaBU/IBHO TPAKTOBaTh (PM3NUECKUI CMBIC/ UCIIO/Ib3yeMbIX BeJTUUMH,
ux o0003HaueHUss U eAWHULbL; yKasbiBaTb (HOPMYJ/Ibl, CBsI3bIBAIOLUe [JAaHHYIO
¢u3MUecKyro BeJIMUMHY C IPYTUMU BeTMYMHAMU

10.7

aHa/IM3UPOBaTh (PU3NUecKUe MPOLIeCChl U SB/IeHUS, UCTIONb3Ys PU3ndecKkre 3aKOHbI U
TPUHLIAIBL: 3aKOH BceMupHoOro TaroteHuss, I, II u III 3akoHbl HbrOTOHa, 3aKOH
COXpaHEHUsI MEeXaHWYeCKOW 3HEepPruM, 3aKOH COXPaHeHHs WMITy/bCa, TPUHLUI
CyMNeprosvliuM CWI, NPUHLMWII PAaBHOIpPaBUSl WHEPLUAIbHbIX CUCTEM OTCUeTa;
MOJIEKYJIIPHO-KUHETUUYeCKYH) TeOPUI0 CTPOEHUs BelleCTBa, ra30Bble 3aKOHbI, CBS3b
cpeHel KUHEeTUUYeCKOW SHEpPTUM TeIIOBOrO JIBV)KEeHUSI MOJeKysl C abCcoyoTHOM
TeMIlepaTypOH, NepBbIi 3aKOH TePMOJVUHAMUKH; 3aKOH COXPAHEHUSs 3/IeKTPUUYECKOT0
3apsija, 3aKkoH Ky/oHa; mpu 9TOM pas/iduaTh CJI0OBECHYHO (DOPMYJ/IMPOBKY 3aKOHa, ero
MaTeMaTHUeCKOe BhIpaXKeHHe W yCI0BUs (TPAHUIIbI, 00/IaCTH) IPUMEHUMOCTH

10.8

OOBSICHSITH OCHOBHBIE TIPUHLUIBI JEMCTBHUS MallMH, MPUOOPOB M TeXHUYECKHX
YCTPOMCTB; pasnuyarh YC/I0BUsI MX 0e30MacHOrO MCIOIb30BaHUsI B IOBCEIHEBHOM
YKU3HU

10.9

BbITIO/THSATE 3KCIIEpUMEHTBI 110 UCC/IeIOBaHUI0 (PU3NUeCKUX SIBJIEHUM U TIPOLIeCCOB C
WCII0/Ib30BaHMEeM TPSIMbIX M KOCBEHHBIX W3MepeHHH; MpU 3TOM (OpMYJIMPOBaTh
npobsieMy (3afauy) ¥ runote3y yueOHOro 3KCIepuMeHTa, COOMpaTh YCTAaHOBKY W3
TIpe/I/I0’KeHHOT0 000PY/I0BaHUsI, IPOBO/IUTE OITBIT ¥ (HOPMY/TUPOBATh BLIBO/IbI

10.10

Ocy11eCTB/IATh TIPSIMble M KOCBEHHbIe U3MepeHUst (PU3NUeCKUX BeTUUKH; TIPU 3TOM
BbIOMpATh ONTHUMaJbHBIA CIIOCOO W3MEPEeHUsT U WCIIO/b30BAaTh W3BECTHBIE METO/bI
OLIeHKH TIOTPeIITHOCTer u3MepeHuH

10.11

VccnepoBaTh 3aBUCHMOCTH MeXXKAY (PU3MUECKMMM BeMUMHAMU C UCI0J/Ib30BaHUEM
NpSIMBIX U3MEPEeHWM; TIIpU 3TOM KOHCTPYMpOBaTb YyCTaHOBKY, (PMKCHUPOBaThb
pe3yJ/ibTaThl TOJyYeHHOW 3aBUCHMOCTH (M3MUECKUX BEJHUUMH B BHe TaO/IUL |
rpavKoB, ZieslaTh BbIBOZBI 10 pe3yibTaTaM UCC/Ie[0BaHUs

10.12

CobmtoziaTh ripaBusia 6e30racHOro TpyZa Ipy MpoBe/leHUH UCCIeJOBaHUM B paMKax
yueOHOTo 3KCIieprMeHTa, yueOHO-HCC/e[0BaTe/TbCKON M TIPOEKTHOM /1esiITe/TbHOCTH C
WCTI0/Ib30BaHKEM M3MepUTe/bHBIX YCTPOMCTB U labopaTopHOro 060py/j0BaHus




10.13

PemiaTh pacyeTHble 3alaud C SIBHO 3a/laHHOM (DU3WUYECKOW MOZe/bIo, WCIIOJIb3Ys
¢du3nyeckre 3aKOHBI U TIPUHLUIIBI; Ha OCHOBE aHajM3a yCJIOBUS 3a/laud BbIOMpAaTh
(bU3MUeCKyr0 MO/ie/b, BBIZIEIATh (DU3UUECKHEe BEJTUUMHBI U (POPMYJIbI, HEOOXOIUMbIE
J/Isl ee pelleHus], MPOBOAUTH pacyeTbl U OLIEHHWBAaThb pEeaJbHOCTh TMOJYyUYEHHOTO
3HaueHUs1 PU3NUECKON BeJTMUUHBI

10.14

Pemath KauecTBeHHbIe 3a/jauM: BbICTPAMBAaTh JIOTUYECKU HENPOTHBOPEUUBYIO
LIeNIOYKY PpacCy)k/leHMM C OrOpOoi Ha H3yueHHble 3aKOHbI, 3aKOHOMEpPHOCTH U
¢bu3nueckyre sIBIeHUS

10.15

Vcnonb3oBaTh TpU pellieHUH yueOHBIX 3aJau COBpeMeHHble WH(OPMalLMOHHBIE
TEXHOJIOTUM /Il TIOUCKA, CTPYKTYPUPOBAHWs, WHTEpIpeTaliid U TMpeJCTaBeHus
yueOHOM U HayuyHO-TIOMYJISIPHOM MWH(OpMAaL[K, TOJyueHHOW U3 pa3/IUyHbIX
VCTOYHMKOB; KDUTUYECKH aHA/TM3UPOBaTh M10/IyyaeMyt0 MH(POPMaL1Io

10.16

[TpuBOAUTL TIPUMEPHI BK/IaJa POCCHUMCKUX U 3apyOeXHBbIX YUeHbIX-(QU3UKOB B
pa3BUTHE HAayKH, 00BbsSCHEHHE TPOLIeCCOB OKPY’KaroIllero MyUpa, B pa3BUTHE TEXHUKH
U TeXHOJIOTUI

10.17

Vcnonb3oBaTh TeOpeTHUECKWe 3HAaHWS 10 (U3MKe B TIOBCEJHEBHON >KU3HU IS
obecrieueHuss 6Ge3omacHOCTH TpH oOpaileHdyd C MNpuOOpaMM W TeXHUUECKUMH
YCTPONCTBAMH, [jisi COXPaHEHHUsl 37I0POBbSl U COOJIFOZIEHHST HOPM 3KOJI0TMYeCKOro
ToBeJieHus1 B OKpY>Katollleit cpejie

10.18

PaboTatb B TpyIiNie ¢ BBIMOJIHEHUEM pa3/IMUHBIX COL[MA/BHBIX POJIeH, TIaHUpPOBATh
paboTy TpyIbl, palMOHAIBHO pacrpefensTb O00S3aHHOCTM W TUIAHUPOBATh
JlesiTe/IbHOCTh B HECTaH/IapTHBIX CUTYyalUsiX, aZleKBaTHO OLIEHMBAaTh BKJIAJ KaXKZ0ro
13 YUaCTHUKOB T'PYIIbI B pEIlIEHHe pacCCMaTPUBaeMO MPOo0IeMbI

[TpoBepsieMble 371eMeHTHI cofiepkanus (10 Kacc)

Kop pa3pena

Koz [IpoBepsiemble 3/1eMeHThI COZleprKaHUs
IpoBepsieMor
0 371eMeHTa

OU3SNKA 1 METOJbI HAYUYHOI'O IIO3HAHUNA

1.1 dusrka - Hayka O Impupoje. HayuHble MeToAbl I103HAaHUSA
OKpy’Karollero mupa. Posib 3KCneprMeHTa U TeOpuM B IIpoLiecce
M03HAHKS NPUPO/bL. DKCIIEPUMEHT B (PU3UKe

1.2 MogenvpoBaHue (QU3NUYecKUX SIBAeHUM W TipoljeccoB. HayuHble
runote3bl. Pr3nueckre 3aKOHbI U TeOpUU. ['paHULIbI TPUMEHUMOCTH
¢usnyeckux 3akoHOB. [IpuHUMN cooTBeTcTBUs. Posmb U MecTo
¢bu3uKY B opMHUpPOBaHWK COBPEMEHHOW HayyHOM KapTWHbI MMUpa, B
NIPaKTHUYeCKOH JleaTe/IbHOCTH JII0/ler

MEXAHUKA

2.1

KNMHEMATHUKA




2.1.1

Mexanuueckoe  gBwkeHue. OTHOCUTENBHOCTH  MeXaHUYeCKOro
IBwkeHus. Cucrema orcuera. Tpaekropus

2.1.2

[TepemeliieHne, CKOPOCTb (CpesiHssi CKOPOCTb, MTHOBEHHAsi CKOPOCTh)
Y YCKOpeHHe MaTepUaJibHOM TOUKH, MX MPOEKLMM Ha OCU CHUCTEMBI
KoopguHar. Ciio)keHue nepeMeleHUH 1 CJI0KeHHe CKOpPOCTen

2.1.3

PaBHOMepHOe M PpaBHOYCKOpEHHOe TpsSIMOJIMHEHOe [IBI)KeHHe.
I'padvik 3aBMCUMOCTM KOODJWHAT, CKOPOCTH, YCKODeHUs, MyTU U
repeMellleH1s] MaTepraJbHOW TOUKU OT BpeMeHU

2.1.4

CBo0oiHOe TIazieHue. Y cKopeHHe CBOOOTHOTO TIa/IeHUsT

2.1.5

KpuBonuHeliHoe ABWKeHUe. PaBHOMepHOe JBM)KeHUE MaTepralbHOU
TOUKU IO OKPY)XKHOCTH. YTJiOBasi CKOpPOCTb, JIMHEWHasi CKOPOCTb.
[Mepuop 1 yactoTa. LleHTpocTpemMuTebHOE YCKOpeHUe

2.1.6

TexHuYecKre yCTPOWCTBA: CMIUIOMETD, ABM>KEHUe CHAapsi[iOB, LieMHbIe
Y peMeHHbIe fiepeiauu

2.1.7

IMpaktnueckre paboTel. V3MepeHWe MrHOBEHHOW CKOPOCTH.
UccnenoBanue COOTHOLLEHHs MeXAY MYTSIMH, TIPOWIeHHBIMU TeJIOM
3a [OC/efoBaTe/bHble paBHble TPOMEXYTKHM BpeMeHW IpU
PaBHOYCKOPEHHOM /IBWDKEHWM C HayaJbHOW CKOPOCTbIO, paBHOM
Hyt0. V3yueHue OBYD)KeHUS 1apvKa B BS3KOW »KUAKOCTU. V3yyeHue
JIBIDKEHUS Tejla, OpOIIIeHHOTO FOPU30HTA/ILHO

2.2

TMHAMUKA
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IMpuHuyun otHocuTesnbHOoCcTH [Manmunes. [lepBbili 3akoH HbrOTOHA.
NHepuuanbHble CUCTeMbl OTCUETa

2.2.2

Macca Tena. Cua. [IpyHLMI Cyniepro3yLiuU CUI

2.2.3

Bropoii 3akoH HeroToHa [j11 MaTeprasbHOM TOUKU B MHEpLIManbHOU
cucteme otcueta (MCO). Tpetuii 3akoH Hbr0TOHa /17151 MaTepUa/IbHbIX
TOUeK

2.2.4

3aKoH BCceMUpHOro taroteHusi. Cuia tsokectu. IlepBasi KocMuyeckas
CKOpoCThb. Bec Tena

2.2.5

Cuna yrnipyroctu. 3akoH I'yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuja TpeHUs CKOJIBXKEHUS U CHa
TpeHuss nokosl. Kosgduuyent Tpenus. Cuia CONpPOTUBIEHUs MpPU
JBYDKEHUHU TeJjla B )KUJKOCTU WUJ/IU rase

2.2.7

[MTocTynarensHOe W BpaljaTenbHOEe JIB)KeHHe abCO/IIOTHO TBEPJOro
Tesa

2.2.8

MoOMeHT CHu/Ibl OTHOCHTE/IBHO OCH BpalleHus. I1neqo cumbl. YcioBus
paBHOBecus TBepZoro Tena B ICO




2.2.9

TexHuueckue YCTpOﬁCTBaZ MOAIINITHHUKHY, ABUXXEHHWE NCKYCCTBEHHBIX
CITYTHHUKOB

2.2.10 [TpakTrueckue paboTsl. V3yueHue ABrKeHUs] OpycKa MO HaK/JIOHHOU
TJIOCKOCTU TIO/i [IeMCTBUEM HeCKO/NbKUX cul. MccnemoBaHue
3aBUCUMOCTH CWJI YIIPYTOCTH, BO3HUKAIOIIMX B AepopmMupyemoi
NIPY)KWHE W PEe3WHOBOM o00pasiie, OT BeJMUMHBbI WX JedopMaliyu.
WccnenoBanue ycioBuii paBHOBECHUSI TBEPZAOrO Tesa, UMEKOLIero 0ch
BpalleHust

2.3 3AKOHBI COXPAHEHVA B MEXAHUKE

2.3.1 NmMnynbc MaTepuasbHOM TOUKM, CHUCTeMbl MaTepUa/lbHbIX TOUeK.
NmMnynbe cumbl ¥ M13MeHeHre UMITYJibca Tesa

2.3.2 3akoH coxpaHeHus umiybca B ICO. PeakTuBHOe BUKeHVe

2.3.3 PaboTta cuel

2.3.4 MOIHOCTB CHJIBI

2.3.5 Kunetuueckasi 5SHeprusi MaTepua/JibHOM TOUKWM. TeopemMa o0
KUHETUYeCKOU SHeprun

2.3.6 [TorenyuaneHasgs  SHeprus. IloTeHuManbHasg  SHepruss  ymnpyro
e OpMHUPOBAHHOM TIPYKUHBIL. [loTeHI[Ma/bHAs SHePTUs Tesia BO/INM3U
TIOBEPXHOCTU 3eMJIu

2.3.7 [ToTeHMambHBIE W HETMOTeHIMaabHble CUabl. CBsi3b  pPabOTHI
HeToTeHI[MaNbHbIX CWJI C UW3MeHeHWeM MeXaHWueCKOW SHepruu
CUCTEeMBI TeJl. 3aKOH COXPAHEeHUsT MeXaHUUeCKOU SHeprumn

2.3.8 Ynpyrue u HeyInpyrue CTOJIKHOBEHUS

2.3.9 TexHuyeckue yCTpPOWCTBA: [BWKEHHE pakeT, BOJOMET, KOIIep,
NIPY>KUHHBIN MTUCTO/ET

2.3.10 [MpakThueckre paboThl. I3yueHuWe CBsSI3U CKOPOCTel Ten TIpH
Heyrpyrom yzaape. ViccinemoBaHue CBsi3u pabOThI CHTBI C K3MEHEHHEM
MeXaHWUYeCKOl 3Hepruu Tema

3 MOJIEKYJIAPHAA ®U3NKA U TEPMOJVUHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHO-KMHETUUYECKOM TEOPUU

3.1.1 OCHOBHBIE  TIOJIO)KEHUS] ~ MOJIEKYJIIPHO-KUHETUYECKOM  TeOpHHU.
BpoyHoBckoe paBwkeHue. [duddys3us. Xapakrep [ABWKeHUS U
B3aMMO/IeNCTBUS YaCTHI] BellleCTBa

3.1.2 Mojenu CTpOeHHs Ta30B, XUIKOCTEH U TBEPIBIX Tel U 00bsICHEHHE
CBOMCTB BellleCTBa Ha OCHOBE 3TUX MOJesieit

3.1.3 Macca monekyn. Konnuectso Beljecta. [loctossHHas ABorazapo




3.1.4

TeruioBoe paBHOBecue. Temmepatypa U ee wusmepenue. [llkana
Temnepatyp Llenbcus

3.1.5 Mopens wupeanbHoro rasa. OCHOBHOe ypaBHEHHE MOJIEKY/IIPHO-
KUHEeTHYeCKOW Teopry MieaJbHoro rasa

3.1.6 AGcosmoTHasi TemriepaTypa Kak Mepa CpefiHeld KWHeTHYeCKOU
SHEPrvy TeIUVIOBOrO [BWKeHus uactul rasa. lllkana TemmnepaTyp
KesnbBriHa

3.1.7 YpaBHenue KrarelipoHa - MeH/jeneeBa. 3akoH [laibToHa

3.1.8 I'azoBbie 3akoHbI. M30rMpoLieccsl B MjeaqbHOM Ta3e C TMOCTOSTHHbIM
KOJIMUeCTBOM BeIlleCTBa: M30TepMa, U30X0pa, n3obapa

3.1.9 TexHUYeCKHe yCTPOICTBa: TepMOMeTp, bapoMeTp

3.1.10 [TpakTrueckrie paboTel. V3MepeHHMe MacChl BO3[yXa B KJ/IaCCHOU
KOMHare. lccnemoBaHve — 3aBUCMMOCTM  MeX[y IapaMeTpamu
COCTOSIHMSI pa3pe)keHHOro rasa

3.2 OCHOBbBI TEPMOJIUHAMUWKNM

3.2.1 TepmoarHamMuyeckas cucrTeMa. BryTpeHnHsis SHeprus
TePMO/JMHAMUYECKOW CHCTEMBI U CITIOCOObI ee 3MeHeHHsT

3.2.2 KonmmuecTBo TerioTel ¥ paboTa. BHYTpeHHsIsT SHeprusi 0JHOATOMHOT'O
Y/ieasibHOrO rasa

3.2.3 Bupgpl Terionepenaun: TeryIONpPOBOAHOCTb, KOHBEKLHS, W3/yYeHHUe.
TerioeMKOCTh Tesa. Y[ejibHas TeIUIOEMKOCTb BellecTBa. Pacuer
KOJIMYeCTBa TeIUIOThI [IPHY Teljionepejaye

3.24 [TepBbifi 3aKOH TepMoO/[MHaMUKHW. [IpuMeHeHHe T1epBOro 3aKOHa
TePMO/IMHAMUKU K u3ompoleccaM. ['paduueckass HHTepripeTaLus
paboThI Taza

3.2.5 TernnoBble MalMHbL. [IpUHLUMBI  1eMCTBUS TeIJIOBBIX MallIMH.
[TpeoOpa3oBaHus SHEpruy B TEIVIOBBIX MalvHaX. Ko3gpduimeHTt
nosie3Horo ferictBusi (manee - KIIJI) TersoBod MaimmHbl. Ly
Kapho u ero KII/]

3.2.6 Bropoii 3akoH TepMoguHaMUKU. HeobpaTHMOCTh TPOLIECCOB B
npupogie. TersoBble ABWraTesM. JKOJIOTHYECKWe  TPOOIEMBI
TeII03HepreTUKU

3.2.7 TexHWuyeckrMe yCTPOMCTBA: [iBUraTe/llb BHYTPEHHEr0 CropaHus,
OBITOBOM XOOAUTBHUK, KOHAUI[UOHED

3.2.8 [TpakTrueckue paboThl. MI3mMepeHue yieNbHON TeTIOEMKOCTH

3.3 AT'PEI'ATHBIE COCTOAHNMSA BEILIECTBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[Tapoobpa3oBanue 1 KoH/eHcalwst. VcriapeHre U KureHue. Y esibHast




TeIyIoTa MapooOpa3oBaHMsl. 3aBUCUMOCTb TEMITePaTypbl KUTIEHUSI OT
[laBJIeHUS

3.3.2 AGcomoTHas ¥ OTHOCUTE/IbHASI BIAKHOCTh BO3/yXa. HachbIeHHbIH
rnap
3.3.3 TBepzoe Teno. Kpucranmueckve u aMop@Hble Tesa. AHU30TPOIKS
CBOMCTB  KpuCTa/uioB. JKuzakue  Kpuctaiibl.  CoBpeMeHHbIe
Marepuasbl
3.3.4 [lnaBneHve W KpucCTa/yM3alus. Y7e/nbHas TeIuioTa I1/IaB/IeHus.
Cybmmarius
3.3.5 YpaBHeHuUe TeryioBoro banaHca
3.3.6 TexHUUYecKye yCTpOWCTBA: TMUIPOMETP U INCUXPOMETP, KaJOpHUMeTp,
TeXHOJIOTUU TIOJTyYeHUs] COBPeMeHHbIX MaTepuajioB, B TOM YHCJIe
HaHOMaTepHuasoB, U HAHOTEXHOJIOTUU
3.3.7 [TpakTHueckue paboTel. MI3MepeHure Ba)KHOCTH BO3/yXa
4 SJIEKTPOAMHAMUKA
4.1 SJIEKTPOCTATUKA
4.1.1 OneKTpu3aLus Ten. DJIeKTpUUecKut 3apsij. [IBa Bua 371eKTpUUeCcKux
3apsfoB
4.1.2 [IpoBOAHUKY, AUS/IEKTPUKU U M10IYTIPOBOAHUKU
4.1.3 3aKOH COXpaHeHHs 3JIeKTPUUYEeCKOro 3apszia
4.1.4 BsaumogeiicTBue 3apsjoB. 3akoH KysoHa
4.1.5 OnekTpyuuyeckoe moje. HanpsykeHHOCTb —37eKTPUYecKOro — IoJIs.
[MpuHuun cyneprio3vnuu. JIMHUK HaNpsHKEHHOCTU 3/71€KTPUYECKOro
oJist
4.1.6 Pabora cun snekrpocratuueckoro Tons. [loreHiuan. PasHocTb
MOTEeHL[Ma/I0B
4.1.7 [IpoBOJHMKY U [W3JIEKTPUKU B IIOCTOSIHHOM 3/IEKTPUUECKOM I10JIe.
[vsnekTpuyeckasi IpOHULIAEMOCTb
4.1.8 JJIeKTPOEMKOCTb.  KoHZeHcaTop.  D/eKTPOEMKOCTb  IJIOCKOrO
KOH/leHCcaTopa. JHeprus 3apsbkKeHHOTr0 KOHZeHcaTopa
4.1.9 TexHuueckue yCTPOMCTBA: 3/IeKTPOCKOT, 3/1IeKTPOMETP,
3/IEKTPOCTaTUUeCKasi  3all[uTa, 3a3eMJeHWe  3JeKTporpubopos,
KOH/I€HCaTOop, KCePOKC, CTPYWUHBIN TTPUHTEP
4.1.10 [TpakTUueckue paboThl. MI3MepeHHe 371eKTPOEMKOCTH KOH/IeHCcaTopa
4.2 [TOCTOSHHBIN 3JIEKTPUUECKNN TOK. TOKU B PA3JIMUYHBIX CPEJIAX




4.2.1

YcnoBus  cyljecTBoBaHUS TOCTOSSHHOTO  3JIEKTPUUYECKOTO  TOKa.
Wctounrku Toka. Cuna Toka. [1oCcTOsHHBINA TOK

4.2.2 Harnpspkenue. 3akoH Oma /11 yyacTka Ljernu

4.2.3 ONeKTpuyeckoe  COMpOTUB/IEHWE.  Y[e/lbHOe  CONpPOTUBJIEHHE
Bell[eCTBa

4.2.4 [TocnenoBarensHOe,  MapasuiejibHOe,  CMeLIaHHOe  COeJUHeHue
TIPOBO/IHUKOB

4.2.5 Pabora 3mekTpuyeckoro Toka. 3akoH [koyss - JleHa

4.2.6 MOIIHOCTB 3/1eKTPUYEeCKOro ToKa

4.2.7 /eKTpOABWXKyIlass cwia (ganee - 3C) U BHyTpeHHee
COTIPOTHB/IEHME MCTOYHMKA TOKAa. 3akoH Owma s T[oJaHOU
(3aMKHYTOM) 3/1eKTpUUecKoy Lenu. KopoTkoe 3aMbIKaHue

4.2.8 ONeKTpOHHasi MPOBOJVMMOCTb TBepZbIX MeTa/UIoB. 3aBUCUMOCThb
COMNPOTHUBJ/IEHUSI META/IJIOB OT TemriepaTtypbl. CBePXIIPOBOAUMOCTb

4.2.9 ONeKTpUYeCcKui TOK B BakyyMe. CBOMCTBA 3/IeEKTPOHHBIX ITyYKOB

4.2.10 [MonyripoBosHuku. CoOCTBeHHass Y TIPUMeCHas TIPOBOJUMOCTD
NoyynpoBoJHMKOB. CBoMcTBa p-n mepexoga. [lonyrnpoBogHUKOBBIE
TIpHUOOPHI

4.2.11 ONeKTpUYecKud TOK B 3JIEKTPOJIMTaX.  OJIEKTPOJIMTHYecKas
JuccoLmanys. JNeKTPoIu3

4.2.12 OneKTpuuecKuii TOK B rasax. CamocTosiTeTbHbIMN u
HeCaMOCTOSITeJIbHbIM pa3psf. PasnnuHble TUMBI CaMOCTOSITEBHOIO
paszpsiga. Monnus. [1nasma

4.2.13 TexHuueckrue yCTPOMCTBA: amIepMeTrp, BOJbLTMETP, peocCTar,
VICTOYHUKHU TOKa, 3/1IeKTpOHAarpeBare/ibHble npubopEl,
3/IEKTPOOCBETUTE/IbHbIE  TIPUOOPBI, TEPMOMETD  COTIPOTHBIIEHUS,
BaKyyMHBI o[, TePMUCTOPbI v ¢doTopesucTopsl,
T0JTyTIPOBO/IHUKOBBIN [IU0/I, TalbBaHUKA

4.2.14 [MpakTnueckrie paboTel. 3yueHWe CMeNIaHHOTO COeAWHEHHUS

Pe3uCTopoB.
Nsmepenne 3D/IC UCTOYHMKA TOKA W  €ro BHYTPEHHero
conpotuByieHus. Habtozenue ssekTposmsa

[TpoBepsieMbie TpeOOBaHUS K pe3yJsibTaTaM OCBOEHHsSI OCHOBHOM

obpa3oBaTe/bHOM rporpaMmsl (11 Kiacc)

Koz
TIpOBEPsIEMOT0

ITpoBepsieMblie TpejMeTHBIE pe3y/IbTaThbl OCBOEHHSI OCHOBHOM 00pa3oBaTebHOM

TIPOrpaMMBbI Cpe/iHero 0011ero o6pa3oBaHus




pe3ysibTara

11.1

[emMoHCTpUpOBaTE Ha NpHUMepax po/ib U MeCTO (PU3MKKM B (POPMHUPOBaHUM
COBPEMEHHOW Hay4yHOW KapTHMHbI MUpa, B Pa3BUTHH COBPEMEHHOW TeXHUKU U
TeXHOJIOTUM, B NPAKTUUECKOH JeSITe/IbHOCTH JII0fiel, L|eJIOCTHOCTb U eJUHCTBO
¢bur3nMuecKoil KapTUHBI MHUpa

11.2

YuuThiBaTh TIpaHMLIbl TPUMEHEHUs U3yueHHbIX (U3NUYeCKUX Mojerei:
TOUEYHbIN 3/7IeKTPUYECKUM 3apsf, sijiepHasi MoJie/lb aToMa, HYK/JIOHHasi MOJie/Tb
aTOMHOT0 si/ipa MpU pelleHny (U3NYecKrXx 3ajau

11.3

Pacrio3HaBathk ¢u3nyeckve siBieHUst (TIPOL[ECChI) W OOBSICHATH UX Ha OCHOBE
3aKOHOB  3/IeKTPOJMHAMUKM U  KBAaHTOBOM  (PU3MKHU:  3/ieKTpUUecKas
MIPOBO/JUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOe, MarHUTHOE [IeMCTBUS TOKa,
B3aMMO/IefiCTBe ~ MarHUTOB,  /eKTPOMarHuUTHas  WHAYKIUs, JefcTBUe
MarHMTHOTO TIOJs1 Ha TPOBOJHMK C TOKOM M JIBWKYLIMICA 3apsf,
3/IEKTPOMarHUTHbIe KOyiebaHUs U BOJIHBI, TIPSIMOJIMHEMHOe pacripocTpaHeHue
CBeTa, OTpa’keHue, MpeyioM/IeHre, UHTepdepeHLYs, JUppakKLys 1 MoJsipyU3aLys
CBeTa, AUCTepcusi cBeTa, hoTo3ekTpuueckuii 3pdekt (poroaddekT), cBeToBOE
JlaBieHue, BO3HUMKHOBEHHEe JIMHeHYaToro CIieKTpa aToMa BOZOpO/a,
ecTeCTBeHHasl MU UCKyCCTBEeHHas paIu0aKTUBHOCTD

11.4

OnuceiBaTh H3y4yeHHble CBOMCTBA BelllecTBa (3/1eKTpUUeCKUe, MarHUTHbIE,
ONTUUECKHe,  37eKTPUYEeCKyd)  MPOBOAUMOCTb  pa3/iMyHbIX  Cpel) U
3/IeKTPOMAarHuTHbIe SIBJIeHUs (TIPOLeCChl), UCIONb3ys (U3NUecKre BeTUUHHBI:
3/IeKTPUYECKUU 3aps/i, CU/a TOKa, JeKTpUYeCcKoe HarpsbkeHHe, 371eKTprYecKoe
COTIPOTHBJIEHWe, DPAa3HOCThb TMoTeHManoB, J[C, pabora ToKa, WMHAYKLUS
MarHuTHOTO MoJisi, cuia Amrepa, cuia JlopeHija, UHAYKTUBHOCTh KaTYLLIKH,
9HEpPTHsl 3/IEKTPUYEeCKOTO M MarHUTHOT'O TI0JIel, TIepro/| ¥ YacToTa KosiebaHui B
KosiebaTesTlbHOM KOHTYpe, 3apsiy U CWla TOKa B TPOLIeCCe TapMOHUYECKHX
3/IEKTPOMAarHUTHBLIX KoseOaHui, (DOKyCHOe pacCTOsSTHMe UM OINTHuUecKas Cuia
JIMH3BI; TIPU  OINMCAHUM TIPaBW/IbHO TPAKTOBaTh (PU3NUECKUIM  CMBICI
WCTIONb3yeMbIX BeIMUMH, UX 0003HaUueHUs] U eJUHULIbI; yKa3biBaTb (JOPMYJIbI,
CBsI3bIBaIOLI[ME JaHHYI0 (PM3NUYECKYI0 BeIUUMHY C APYTUMU BeJIMUMHAMU

11.5

OnucbiBaTh HW3y4yeHHble KBAHTOBbIE SIBJIEHUSI W TIPOLIECChI, UCMOb3Ys
¢ur3nuecKre BeMUMHBI: CKOPOCTb 3JIeKTPOMAarHUTHBIX BOJIH, [/IMHA BOJHBI U
yacToTa CBeTa, SHEPrusi U UMMy/bC (OTOHA, Mepuo/, TMOaypacrnaja, SHeprus
CBSI3U aTOMHBIX $i[iep; TMPU OMUCAaHUM TPaBWIbHO TPaKTOBaThb (PU3NYECKUI
CMBIC/T UCTIO/Mb3YEMbBIX BEJUUMH, UX 0003HAUEHUS] M eJWHUIIbI, yKa3bIBaTh
dbopMynbl, CBsI3bIBarOLME [JaHHYI0 (GU3WUYECKYH) BeJWYMHY C JpPYTUMH
BeJTMUMHAMH, BBIUNC/ISATH 3HaueHue Gu3nueckoil BeJTMUUHbI

11.6

AHanu3upoBath (u3MUecKue TIPOLeCChl U sIBJIEHUS, UCTIONb3ys (GU3nUecKre
3aKOHbl Y TPUHLUIBLL 3aKOH OMa, 3aKOHBI TIOC/Ie[0BaTeJIbHOTO |
rapa’siie/ibHOTO0 COe/IMHeHUsI TIPOBOAHUKOB, 3aKOH [koyns - JleHija, 3aKOH
3/IEKTPOMAarHUTHOM WHAYKLWHW, 3aKOH TIPSIMOJUHEMHOT0 pPacIpOCTpaHeHUs
CBeTa, 3aKOHbI OTpa)KeHWsI CBeTa, 3aKOHbI Tpe/lIOMJIeHUs CBeTa, ypaBHeHUe
OuiHITelHa A1 poTto3ddeKTa, 3aKOH COXpaHeHUsT IHEPTHH, 3aKOH COXPaHeHUsT
UMIYy/bCa, 3aKOH COXPAaHeHUsl 3JIeKTPUUYeCKOTo 3apsijia, 3aKOH COXpaHeHUs
MacCOBOT0 YMCJIa, TIOCTY/IaThl bopa, 3aKOH Pa/[M0aKTUBHOTO pacriazia; Mpyu 3TOM




pa3iMyath CJIOBeCHYH0 (OPMY/JMPOBKY 3aKOHa, €ro MaTeMaTHuecKoe
BbIpa)KeHHe U yC/I0BUs (TPaHUL[bl, 00/1aCTH) TPUMEHUMOCTH

11.7

Omnpegenars HarpaB/ieHWe BeKTOpa UHAYKLIMA MarHUTHOTO 1011 IPOBOJIHUKA C
TOKOM, CWIbl AMriepa 1 cuibl JIopeHija

11.8

CTpouTh ¥ ONMUCHIBaTh N300pa>keHre, Co3/laBaeMoe TUIOCKUM 3epKajioM, TOHKOM
JIMH30U

11.9

BBLIMOMHATL  9KCIIEPUMEHTBI 110 UCC/IEIOBaHUI0  (DU3UUYECKUX SBJIEHUA W
TIPOLIECCOB C MCTO/Ib30BaHUEM TPSIMbIX M KOCBEHHBIX W3MEPEHWM; TIPU 3TOM
¢dopmynupoBate 1pobseMy (3a7ady) M THUIOTe3y yueOHOTO SKCIepUMEHTa,
cobupaTh YCTaHOBKY W3 TPE/IOKEHHOTO 000pY/Z0BaHUsI, TIPOBOJUTH OMBIT U
(dhopMyMpoBaTh BHIBO/IbI

11.10

Ocy1ecTBAATh NpsiMble U KOCBEHHbIe M3MepeHusi (pU3nuecKux BeJWYMH; MpU
5TOM BbIOMpATh ONTUMaJbHBIN CIIOCOO W3MepeHUs U UCI0/Ib30BaTh U3BECTHbIE
MeTO/Ibl OL|eHKY MOrPeLHOCTeN U3MepeHUn

11.11

NccnenoBaTh 3aBUCUMOCTH (DM3UUECKUX BEIMUMH C WCII0/Ib30BaHHUEM TPSIMBIX
V3MepeHUi; TIpPU 5TOM KOHCTPYMPOBaTh yCTaHOBKY, (DMKCUPOBAaTh pe3y/bTaTbl
TIOJTyUYeHHOM 3aBUCMMOCTU (PU3MUECKUX BETMUWH B BUZe TaO/IUI| U TPadUKOB,
JleniaTh BbIBO/IbI 110 pe3y/ibTaTaM MCCe/JOBaHUs

11.12

CobmroziaTe TipaBUa 0e30TacHOTO TPyZa MPH TPOBEJEHUH HCC/IeI0BaHUA B
paMKax yueOHOro SKCIiepuMeHTa, yueOHO-UCCIe[oBaTeNbCKO U TPOEKTHOU
JeITebHOCTH  C  WCTIONb30BaHWEM  W3MEpPHUTENbHBIX  YCTPOWCTB |
nabopaTopHoro 0bopyzoBaHuUs

11.13

PemaTh pacueTHble 3a7jauy € SIBHO 3a[jJaHHOM (PU3UUECKON MOJIe/bI0, UCTIO/b3YsI
¢u3nyecKkre 3aKOHbl M TIPUHLMIIBI; Ha OCHOBe aHaau3a YCJIOBUS 3ajaud
BbIOMpAaTh GU3MUECKYIO MOJesib, BbIIESTh (pr3nuecKre BeJTMUMHbI U (POPMYJIBI,
HeoOXoZMMbIe [i7isl ee pelleHHs, POBOJUTh pPacueThl U OLleHUBATh PeasbHOCThb
T0JIyYeHHOT0 3HaueHHs1 (Pr3UUeCcKor BeJTMYMHbI

11.14

PemaTh KauecTBeHHbIE 3a/jaul: BbICTPaWBaTh JIOTUUECKHW HENPOTHBOPEUUBYHO
LIEMI0YKY PacCy)X/leHUi C ONOpod Ha M3yueHHble 3aKOHbl, 3aKOHOMEpPHOCTH U
¢dur3nueckre siBIeHUS

11.15

Vcnonb3oBaTh MpU pellieHnH yueOHbIX 3a/lau COBpeMeHHble MH(POPMalLMOHHbIe
TEeXHOJIOTUM [T TIOUCKA,  CTPYKTYDUPOBaHWs,  UHTepHpeTaluu U
ripe/icTaB/ieHust yueOHOM 1 HayuyHO-TIOMYJ/IIPHOM UH(OPMAaL[1K, TOTyUYeHHOU 13
pa3/IMUHBIX  MCTOYHUKOB;  KDUTHYECKHM  aHAJM3MPOBATh  IT0JydYaeMyro
r“H(opMal[1io

11.16

OOBSICHATD TIPUHLUIBI AeHCTBUS MAalllKH, MPUOOPOB ¥ TEXHUUECKUX YCTPOMWCTB;
pa3/inyath YCI0BUS MX 6€30TacHOr0 UCTOIb30BaHUS B [IOBCEIHEBHOM >KU3HU

11.17

[TpuBOAUTEL TIpMMeEpPHI BKJIa/la POCCUMCKUX M 3apyOeKHBIX yueHbIX-(PU3UKOB B
pa3BUTHe HayKH, B 0OBsiICHEHMe TPOLIeCCOB OKPY)KAIOLero MHpa, B pa3BUTHe
TeXHUKU U TeXHOJIOTUU

11.18

Hcnonb30BaTh TeopeTUUeCKre 3HaHHus I10 (l)H3I/IKe B HOBCEAHEBHOﬁ JKU3HHU [JIA




obecrieueHus 6€30MacHOCTU TIPU OOpallieHuH C TIpUOOpaMy M TeXHUUECKUMHU
YCTPOWCTBAaMH, [i/Ii  COXPAHEHHS] 3[0pOBbSi W COOMIOZEHWS  HOPM
5KO0JIOTMYeCKOro M0BefieHHs B OKpY»KaroILei cpefie

11.19

Paboratb B rpymre C BBINOJHEHWEM pa3/MUHBIX COL[MA/IBHBIX —pOJIeH,
IUIaHUPOBaTh PabOTy TPYIIbI, PAL[HOHAIBHO pacrpefensTs 0053aHHOCTH U
TJIaHUPOBaTh  JIeSITe/IbHOCTh B HECTaHJAPTHBIX — CUTyaL[UsiX, a/leKBaTHO
OLleHMBaThb BKJIAaJ, KaXAOr0 W3 YYaCTHUKOB TPYIIbl B  peLleHue
paccMaTprBaeMoit pobieMbl

[IpoBepsiemble 31eMeHThI copep>kanus (11 kiacc)

Kop,
paszesna

MIPOBepsieMOr
0 3J/IeMeHTa

KOA HPOBEPHEMBIE 3JIEMEHTHI COAeP>KaHUA

SJIEKTPOIVHAMUKA

4.3

MAT'HUTHOE IIOJIE. SJIEKTPOMAT'HUTHAA NHAYKLWA

4.3.1 [TocTosiHHBIE MarHUTHI. B3anmoelicTBUe MOCTOSTHHBIX MarHUTOB

4.3.2 MaruntHoe nmone. BekTop MarHuTHOM UMHAYKUMA. IIpuHnmn
cynepno3uiuu. JIMHUM MarHUTHOM WHAYKLUWU. KapThHa nuHWN
MarHMTHOM UHYKLMU 110151 [IOCTOSIHHBIX MarHUTOB

4.3.3 MaruntHOe mOne TNpOBOJHUMKA C TOKOM. KapTuHa /MHUK MOJA
J/IMHHOTO  TIPSIMOTO  TPOBOJHMKA M 3aMKHYTOIO  KOJIbLIEBOI'O
TIPOBO/IHMKA, KaTyIIKU C TOKOM. OmnbIT JDpcresa. B3aumopelictere
TPOBOJHUKOB C TOKOM

4.3.4 Cwuna Amriepa, ee MOJy/Ib M HaripaB/ieHUE

4.3.5 Cuia JlopeHlia, ee MOAy/b W HarpaB/ieHUe. [IBU)KeHUe 3apsiKeHHOM
YaCTHUIIbl B OHOPOJHOM MarHuTHOM miosie. PaboTta cusiel JIopeHija

4.3.6 SIBneHne 371eKTPOMarHUTHOW MHAYKLIMN

4.3.7 [ToToK BeKTOpa MarHMTHOM MHAYKLIAN

4.3.8 3/C vHAyKUMU. 3aKOH 3/IeKTPOMarHuTHOM UHAYKLUK Dapajes

4.3.9 BuxpeBoe »snektpuyeckoe mnosie. 3JC HMHAYKLUYMHA B NPOBOJHUKE,

ABWKYILEMCA IMMOCTYIIaTe/IbHO B OJHOPOAHOM MAarHUTHOM II0J1€

4.3.10 [IpaBusno Jlenua

4.3.11 NupykTrBHOCTL. ABNeHue camouHAyKUuU. D1C caMOUHAYKLUU

4.3.12 OHeprust MarHUTHOI'O I10J1s1 KaTYIIKU C TOKOM

4.3.13 OJIeKTPOMarHUTHOE TI0J1e




4.3.14

TexHuueckue yCTpOﬁCTBaZ MOCTOSAHHBbIE€ MATrHUTLI, 3JIEKTPOMAI'HUTHI,
3JIEKTPOABUI'ATeIb, YCKOpHUTE/IHN 3JIEMEHTapPHBIX YacCTull,
WHAYKIMWOHHAsA IeYb

4.3.15

HpaKTI/I‘-IECKI/Ie pa6OTBI. I/I3yT-IEHI/Ie MdrHUTHOT'O TIIOJIA KaTYIOKKU C
TOKOM. I/ICCJ'IQ,Z[OBHHI/IE ,E[EI‘/JICTBI/IH IMOCTOAHHOI'O MdrHuWTa Ha PaMKy C
TOKOM. I/ICCJ'IE,Z[OBHHI/IE SABJIEHUSA SJIEKTpOMar HUTHOM WHAYKLIWA

KOJIEBAHUA 11 BOJIHBI

5.1

MEXAHUYECKUE N SJIEKTPOMAT'HUTHBIE KOJIEFAHIA

5.1.1

KonebartenbHast cucremMa. CBoOojHbIe KojebaHus. ['apMoHMUecKue
Konebanwus. Tlepuos, yactora, aMIMTy ja U ¢as3a KosebaHwid

5.1.2

[Ipy>XKWHHBIN MasTHUK. MaTreMaThyeCKUid MasiTHUK

5.1.3

YpaBHeHHe TrapMOHUYeCKHMX KosiebaHuil. KuHemaTuueckoe U
JUHaMHUYeCcKoe OTrcaHue KojiebaTe/TbHOTO ABYKEHUST

5.1.4

[IpeBpaitieHrie SHepruM TPM TapMOHWYeCKUX KosebaHusx. CBsi3b
aMIUTUTYAbl KosiebaHuil MCXOJHOW BeJIMUMHBI C  aMIUIATYjaMU
KosilebaHMi ee CKOPOCTH M yCKOPEHHUS

5.1.5

KonebaTenbHblii KOHTYp. CBOOOHBIE 3/IeKTPOMAarHUTHBIE KOJie0aHust
B WJealbHOM KojebaTelbHOM KOHType. AHAJOTHUST  MEXIY
MeXaHWYeCKUMHM U 3/1eKTPOMarHWTHbIMU Kosiebanusmu. Popmysa
TomcoHa

5.1.6

3aKoH COXpPaHEHUS SHEPIvH B Ui€a/IbHOM KoJie0aTe/TbHOM KOHTYype

5.1.7

BbeIHy>KeHHbIe MeXaHWueckre Kosiebanusi. Pe3onaHc. Pe3oHaHcHast
KpHBasi. BLIHY)X/IeHHBIE 37IeKTPOMarHUTHbIE KOJIeOaHusl.

5.1.8

[TepemenHsbIM TOK. CHHYCOWJA/IbHBIN [IepeMeHHbIN TOK.

5.1.9

MoIHOCTh TepeMeHHOr0 TOKa. AMIUVIMTYAHOe U [leHCTBYlollee
3HaueHue CUJIbl TOKa U HarpspKeHUst

5.1.10

Tpanchopmarop. IlpomsBojcTtBo, Tmepefaua U 1oTpebsieHue
3/IeKTPUYECKOM SHepruy. JKOJIOrMUecKre PUCKU TPU MPOM3BO/CTBE
3/1IeKTpruYecKor 3Hepruu. KysnbTypa MCI0/1b30BaHusl 3/1IeKTPOSHEPIrun
B [TOBCE/IHEBHOM >KHU3HU

5.1.11

TexHuyeckre yCTpoucTBa: celicMorpad, 3/7eKTpUUeCcKui 3BOHOK,
JIMHUM 37IeKTporiepejau

5.1.12

[TpakTuueckue paboTel. VicciieoBaHre 3aBUCHMOCTH TIEPHO/IA MasIbIX
KosebaHMM Tpy3a Ha HUTH OT [JIMHBI HUTA M MacChl Trpys3a.
VccnepoBanne TepeMeHHOTO TOKa B LieMM W3 TI0C/e[0BaTelbHO
CoeJMHEeHHbIX KOH/IEHCATOPa, KaTyIIKU U pe3nucTopa

5.2

MEXAHUWYECKUE N SJIEKTPOMAT'HUTHBIE BOJIHBI




5.2.1

MexaHuueckve BOJIHBI, YCJOBUS  pacrpoctpaHeHus. [lepuon.
CKOpoCThb pacrmpocTpaHeHuss U [JjavHa BoJiHbL [lomepeuHble u
TPOZ0JIbHbIE BOJIHbI

5.2.2 Nurepdepenys 1 gudpakiiys MexaHUueCKUX BOJIH

5.2.3 3ByK. CKOpOCTb 3ByKa. [ pOMKOCTH 3ByKa. BricoTa ToHa. TemMOp 3ByKa

5.2.4 OJIeKTPOMAarHUTHBIE BOJTHBI. Y C/TIOBUS U3J/TyUYeHUsl 3JIEKTPOMarHUTHBIX
BO/H. B3aumuasi opueHTtauus BektopoB E, B uw VU B
3/IeKTPOMAarHUTHOM BOJIHE B BaKyyMme

5.2.5 CBoMCTBa 3/71eKTPOMAarHWTHBIX BOJIH: OTpakeHWe, IpesioM/IeHue,
rosisipyu3arusi, nvdpakiys, vHTepdepeHLus. CkopocTb
3J1eKTPOMAarHUTHBIX BOJTH

5.2.6 [ITkana 3/1eKTPOMarHUTHBLIX BOJIH. IIpuMeHeHHe 3/1eKTpOMarHUTHBIX
BOJTH B TeXHUKE U OBITY

5.2.7 IIpyHUMIIBI  paguoOCBsA3M U TeJieBUJeHUs. Pagnonokanus.
ONeKTPOMarHUTHOE 3arpsisHeHUe OKPY Karoller cpeibl

5.2.8 TexHUYeECKHE YCTPOMCTBA: MYy3bIKa/IbHbIe VHCTPYMEHTBI,
yAbTPa3ByKOBasi [UAarHOCTWKa B TeXHUKe W MeAulldHe, pazap,
pa/IuOTNIPYeMHUK, TeIeBU30p, aHTeHHa, TefedoH, CBU-neus

5.3 OIITUKA

5.3.1 [IpsiMonuHeltHOe pacripoCcTpaHeHHe CBeTa B OAHOPOAHOM cpefe. Jlyu
cBeTa

5.3.2 OtpaxkeHure cBera. 3akOHbl OTpaxeHus cBera. IlocTpoeHue
1300pa’keHUH B TJIOCKOM 3€epKajie

5.3.3 [IpenomneHve cBeTa. 3aKOHbI TIpesioM/ieHUs] CBeTa. AOCOMIOTHBIM
TOKa3aTesb peIoOM/IeHUs

5.34 [TonHoe BHyTpeHHee oTpakeHHWe. I[lpenenbHbIM Yros TOJIHOTO
BHYTPEHHETO OTpakeHUst

5.3.5 Hucnepcust ceta. CI0XKHBIN cocTaB b6esioro ceeta. LiseT

5.3.6 CoOuparoriiie ¥ pacceuBarolfie JUH3bI. ToHKas juH3a. DoKycHoe
pacCTossHUe W OINThYecKass Cwia TOHKOW JuH3bl. [locTpoeHue
1300pakeHN B COOMpAOIMX M pacCeMBalOIIMX JHMH3aX. dopMmysia
TOHKOM JINH3bI. Y Be/lnueHue, laBaeMoe JTMH30U1

5.3.7 [Tpenenbl IPUMEHUMOCTH TeOMeTPUUEeCKOU ONITHUKHU

5.3.8 WNurepdepenuuss cBeta. KorepeHTHble WCTOYHMKU. Y CJIOBUS
Hab/FOleHnsT MakKCUMyMOB M MUHMMYMOB B HHTep(epeHLIMOHHOM
KapTHHE OT /IByX CMH(a3HbIX KOrepeHTHbIX UCTOUYHHKOB

5.3.9 HOudpakius cBeta. [IndpakiioHHas pellieTKa. ¥ C/loBUe HabMoAeH s




TJIaBHBIX MaKCUMYMOB TP TlaIeHWd MOHOXPOMaTUUeCKOTO CBeTa Ha
I PaKLMOHHYIO PeLIeTKy

5.3.10 ITonspusanus ceeta

5.3.11 TexHUUecKre yCTpOWCTBa: 0UKH, yIa, (hoToannapar, NpOeKLIMOHHBIHI
arnrapar, MHUKPOCKOIT, TeJIeCKoIl, BOJIOKOHHast OITHKA,
IU(pakKLMOHHAas pellleTKa, MOJIsPOn/

5.3.12 [TpakTrueckrie paboTel. VI3MepeHue TOKa3aTesss TIpPeIOMJIEHUSI.

WccnemoBanve CBOMCTB W300pakeHWM B /uH3axX. HabmozeHue
JTUCTIEPCUN CBETa

6 DJIEMEHTGHI CIIELIAJTIBHOM TEOPUY OTHOCUTEJIBHOCTU
6.1 'paHuLbl NPUMEHUMOCTU KJ/IaCCUYeCKOW MexaHuKu. [locTynatsl
TeOPUU OTHOCUTEbHOCTU: UHBAPUAHTHOCTb MO/yJ/Isi CKOPOCTH CBeTa
B BaKyyMe, MPUHLIMIT OTHOCUTE/IbHOCTH DUHILTeHHA
6.2 OTHOCUTENIBHOCT  OJHOBPEMEHHOCTH. 3aMme/ljieHue BpEeMeHU U
COKpallleHHe [I/TUHbI
6.3 OHeprusi ¥ UMITY/IbC CBOOOAHOM YaCTUL[bI
6.4 CBsi3p MacCchl C 3Heprueid W MMITyJIbCOM CBOOOJHOW YaCTULIBL
OHeprusi TIOK0si CBOOOJHOM UaCTULIBI
7 KBAHTOBAA ®N3UKA
7.1 B3JIEMEHTHI KBAHTOBOW OITTUKA
7.1.1 @®otonbl. Popmya I1naHka cBsisu 3Hepruu ¢(OTOHA C €ro 4acTOTOM.
OHeprusi U UMIyabC (POTOHA
7.1.2 OTtkpeiTHe U uccnenoBanve dotodddekra. Omnbitel A.I'. CToneToBa.
3akoHbI poToaddekTa
7.1.3 YpaBHeHue OJWHIITelHa [ (oTosddekra. "KpacHas rpaHuia”
dboToapdekra
7.1.4 Hapnenue ceeta. OnbiThl I1.H. JlebeseBa
7.1.5 XUMHUeCKoe /IeMCTBYe CBeTa
7.1.6 TexHuyeckue ycTpoicTBa: (oTo3/eMeHT, (OTOJAaTUMK, COJIHeUHas
Oarapesi, CBeTOIUO
7.2 CTPOEHUE ATOMA
7.2.1 Mogens atoma TomcoHa. OmbiThl Pe3epdopza mo wucciaefoBaHUIO
cTpoeHus atoMa. [1naHeTapHas Moenb aToMa
7.2.2 [MToctynatsl bopa. V3nyuenue u norJoueHye (OTOHOB MU fepexoje

aToMa C OJHOTO YPOBHSI SHEePTUU Ha Jipyrou. Bugpl criekTpoB. CrieKTp




yPOBHe# 3Hepruu aTomMa BO/[0poZa

7.2.3 BonHoBble cBoiicTBa yactull. Bosnel ge bpoiins. KopnyckynspHo-
BOJIHOBOH JyanusM. [ludpakiys 5/1eKTPOHOB Ha KpUCTasliax

7.2.4 CrioHTaHHOe ¥ BBIHYXX/EHHOe H3/Iy4yeHHe. Y CTPOMCTBO W NPUHLIUII
paboThl /1a3epa

7.2.5 TexHuYecKre YCTPOMCTBA: CHeKTpaJbHbIM aHanu3 (CIeKTPOCKOI),
Jla3ep, KBAHTOBBIN KOMIIbIOTED

7.2.6 [MTpakTrueckue pabotsl. HabsmogeHue miHeuaToro crekrpa

7.3 ATOMHOE AP0

7.3.1 MeTo/1p1 HAOJTFOEHUS ¥ PETUCTPALIUM JIeMEeHTapHBIX YaCTHI]

7.3.2 OTkpbITHE pagroakTUBHOCTU. OrnbIThl Pe3epdopa 1o orpejeneHU0
cocTaBa pa/IMOAKTUBHOTO u3nydyeHus. CpoiictBa anbga-, Oera-,
ramMma-usiyudeHus. BnusiHue paii0aKTUBHOCTU Ha >KUBble OPraHU3Mbl

7.3.3 OTkpbiTUE TIpOTOHAa W HeWTpoHa. HyknoHHasi Mogenb sizpa
Teiizenbepra - VBaHeHko. 3aps sgpa. MaccoBoe uuCIO sifipa.
N3ororbl

7.3.4 Anba-pacriazi. D/IeKTPOHHBIN U MO3UTPOHHBIN Oeta-pacraf. ["amma-
v3JlyyeHue. 3aKOH paZJMOaKTHBHOIO pacraza

7.3.5 OHeprusi CBs3U HYKJIOHOB B siipe. fliepHble cumbl. [ledeKT mMacchbl
snpa

7.3.6 AnepHsie peakiuu. [leneHre U CUHTE3 sifiep

7.3.7 Snepubnii  peakTop. TepmosimepHblii  cuHTe3. [Ipobsembl U
MepCreKTUBbl  IJeEPHOM  SHEpPreTUKU. OKOJIOTUYeCKUe — acCreKThbl
siZIepHOM SHepreTUKU

7.3.8 OnemeHTapHble yacTulbl. OTKpbITHE MO3UTPOHA. DyHJaMeHTaIbHbIe
B3aUMO/IeNCTBHUS

7.3.9 TexHUuyeckue yCTpPOMCTBa: J03UMeTp, Kamepa BuibcoHa, siiepHbIN
peakTop, aToMHast 6omba

7.3.10 [TpakTuueckue pabotel. ViccienoBanue TpeKoB uacTui] (TI0 TOTOBBIM
dboTorpadusim)

8 SJIEMEHTBI ACTPO®UN3NKN

8.1 Bupg 3BesgHoro Heba. Co3Be3ius, sIpKHe 3Be3/bl, IIJIAHETHI, HX
BHUJMMOE€ JIBYKEeHHe

8.2 ConHeuHas cuctema. [InaneTs! 3emHoM rpynmbl. [11aHeTbI-TUraHThbl U

X CIIYTHUKH, KAapJ/JIMKOBbLIE TIIJIAHETBI. Maneie Tena ConHeyHOH
CHUCTEeMBbI




8.3 Conniie, dotocdepa u atmochepa. ComHeuHasi akTHBHOCTD

8.4 Nctounuk sHeprum CoJsiHLA U 3Be3/,

8.5 3Be3/ibl, X OCHOBHbIE XapaKTepUCTUKU: Macca, CBeTUMOCTb, pajuyc,
TemIeparypa, UX B3auMOCBsA3b. [luarpamma "crieKTpasbHbIN Kiacc -
CBETUMOCTh". 3Be3/ibl IJIaBHOM MOC/e/10BaTebHOCTH. 3aBUCUMOCTb
""Macca - CBeTUMOCTB" /151 3Be3/] TJIaBHOM T0C/1e/J0BaTe/IbHOCTU

8.6 BHyTpenHee crTpoeHve 3Be3zn. CoBpeMeHHble TIIpe/CTaB/IeHUS O
MPOMCXO0XKAeHUH U 3Bo/roLMu CoJHLa U 3Be3/]. DTarbl )KU3HU 3Be3[]

8.7 Mneunbiti Ilyth - Hama TIamaktvka. CridpanbHasi CTPYKTypa
lanaktuky, pacripefiesieHve 3Be3[, rasa U Imbuid. [losokeHve u
newkeHre CosHia B [anmaktuke. Ilnockass U cdepuueckas
MO/ICMCTeMbI ['aflaKTUKK

8.8 Turnsl rasakTUK. PagyoranakTvKy U KBa3apbl. YepHble bIpbl B s7jpax
rajlakTUK
8.9 Bcenennasi. Pacumpenue BceseHHoi. 3akoH Xab66sa. Pasz6eranue

ranakTvk. Bospact u paguyc BcenenHoit, Teopust bonbiioro B3pbiBa.
Mogens "ropsiueit BcenenHoit". PeMKTOBOE H3/yueHNe

8.10 MacmrabHasi ctpykrypa BcenenHoii. Meraranaktrika. HepereHHble
npo6JieMbl aCTPOHOMUU

ITpoBepsiembie Ha EI'D 1o dpusmke TpeboBaHus
K pe3yJibTaTaM OCBOEeHHs] OCHOBHOM 00pa30BaTe/IbHOM TPOrPaMMbI
cpegHero o6biero oopa3oBaHus

Kog [TpoBepsieMbie TpeOOBaHUS K MPeIMETHBIM pe3y/ibTaTaM OCBOEHHUSI OCHOBHOM
TIPOBEPSIEMOT0 obpa3oBaTe/ibHOM NPOrpaMMebl cpefjHero obiriero o6pa3oBaHust
TpeboBaHUs

1 CdopmupoBaHHOCTh YMeHUI pacrio3HaBaTh (hr3uueckye siBjieHus (TPOLiecChl) U
0OBSICHSITH UX Ha OCHOBe HM3yUeHHbBIX 3aKOHOB

2 Bnagenve ocHoBononararolumMu (U3NUeCKUMU TIOHATHSMA WM BeTMUMHAaMH,
XapaKTepU3YIOIMMU (PU3nUecKue MpoLieCChl

3 CchopMHUpOBaHHOCThL YMeHHM TIPUMEHSTh 3aKOHbI K/IaCCUUeCKOW MeXaHUKH,
MOJIEKY/ISIPHOM  (U3UKKM U TepMOJWHAMHUKH, 3/1eKTPOJUHAMUKY, KBaHTOBOM
Gbu3vku 18 aHanu3a W OOBSICHEHWS SIBJIeHUH MHUKPOMHpPA, MakKpoOMHUpa U
Meramupa, pasjnuaTh ycaoBus (TpaHUI[bl, 00/1aCTh) MPUMEHUMOCTH (PU3NUECKUX
3aKOHOB, TIOHMMAaThb BCEOOL[MI XapakTep (YHJAMEHTa/JbHBIX 3aKOHOB U
OrPaHUYEHHOCTh MCIOJIb30BaHUsl YaCTHBIX 3aKOHOB; aHa/IW3UPOBaTh (U3NUYECKre
TIPOL[eCChI, UCTIONB3YsT OCHOBHBIE TI0JIO’KEHUSI, 3aKOHBI ¥ 3aKOHOMEPHOCTH

4 CchopMHpOBaHHOCTbL YMEHHUSI pa3/iuyaTh YCJAOBUS TIPUMEHUMOCTH MoJesieit

(hbr3MuecKrx Tes U MPOLIeCCOB (sIB/IeHUI)




5 CdhopMUpoBaHHOCTL YMEHUSI pelllaTh pacyeTHble 3aJjaud C SIBHO 3aJaHHOW U
HEesIBHO 3aZIlaHHOM (U3MUYecKOW MOJe/ibl0: Ha OCHOBAaHWM aHanu3a YCJI0BUSI
BbIOMpaTh (hU3UUeCKre MOZETH, OTBeYaroljie TpeOOBaHUSIM 3aflauM, TPUMEHSTh
(opMybl, 3aKOHBI, 3aKOHOMEPHOCTHM M TOCTY/aTbl (PU3NUYECKUX TEeOpuil IMpu
WCTI0/Tb30BaHUM MaTeMaTUUeCKUX METO/IOB pellieHUs 3ajiay, TPOBOAUTH pacyeThbl
Ha OCHOBAaHWM WMEIOIIUXCS  [laHHBIX, AaHAJWU3UPOBaTh  pe3yJabTaThl U
KOPPEeKTHPOBATh METO/IbI PellieHHsl C YUeTOM I0J/IyUeHHBIX Pe3y/IbTaTOB

6 PemiaTh KauecTBeHHbIe 3ajaud, TpeOyrolre MPUMEeHeHWs 3HAHUK W3 DPa3HBIX
paszienoB LIKOABHOIO Kypca (PM3MKH, a TakKe HWHTerpalyy 3HaHUM U3 ApYrux
NpeJIMeTOB eCTeCTBeHHOHAYYHOT'O LIMK/a: BbICTPaWBaTh JIOTMUECKYIO LIETOUKY
pacCy’KZleHHi C OMOpOi Ha M3yYeHHble 3aKOHbI, 3aKOHOMEPHOCTH U (pr3nvecKue
SIBJIEHUS

7 BnazeHrie OCHOBHBIMM MeTOJaM{ HAyUYHOTO [103HaHUS, WCMOMb3yeMbIMU B
(u3rKe: MPOBOJUTHL MpsiMble M KOCBEHHble M3MepeHUs! (PU3NUecKUX BeTUUMH,
BbIOMpasi ONTHMaNbHBIA Croco6 M3MepeHUsi U WCIO/b3ys U3BECTHbIE MeTO[Ibl
OLIeHKM TIOrPeLHOCTeN W3MepPeHUM, MNPOBOAUTH HCCAeJOBaHUE 3aBUCUMOCTEN
(u3MyecKUx BeJMUMH C HCTOIb30BaHUWEM TIPSIMbIX HW3MepeHul, O0OBSICHATH
TMIOJTyYeHHbIe pe3y/bTaThl, UCIO/b3Ys (PHM3MYecKre TeOprH, 3aKOHbI U TOHATHUS, U
JieflaTb BbIBOZBI; coO/MofaTh mpaBwia 0Oe3omacHOro TpyZa IpU IPOBejeHHUH
WCC/IeJOBaHUH B paMKax yueOHOro 3KCIlepUMeHTa U yueOHO-MCCrie/[0BaTe/TbCKOM
JesiITeIbHOCTU C UCIIO/b30BaHUEM LIU(POBBIX M3MEPUTE/bHBIX YCTPOWCTB U
nabopaTOpPHOTO 000PYIOBaAHMUS

8 ChopMHUPOBaHHOCTb YMEHUI aHA/TU3UPOBAaTh U OI[eHUBATh TIOC/Ie/ICTBUS OBITOBOM
Y TIPOU3BOJCTBEHHOM [eSITeJIbHOCTA YejioBeKa, CBS3aHHOM C (U3HYECKUMU
MpoIieccaMy, C TIO3UI[UM SKOJIOTHUECKOW 0e30MacHOCTH; TIpeJCTaBIeHUH O
palMoOHaIbHOM TMPUPOJONO/Ib30BaHUM, a TakKe pa3yMHOM HCII0/Ib30BaHUH
JOCTYDKEHUM HayKW Y TeXHOJIOTWW [J1d [JaJbHeUIero pa3sBUTHUS Yesl0BeueCcKOro
ob1miecTBa

9 OBnafileHye pa3MMUHBIMM CriocobamMu paboTbl ¢ HWH(oOpMaruei GHU3UUECKOro
CoZiep>KaHusl C UCI0/Ib30BaHUEM COBPEMEHHBIX MH(OPMAaL[MOHHBIX TeXHOJIOTWH;
pa3BUTHe YMEeHW KPUTHUECKOTO aHa/l3a U OL[eHKH JI0OCTOBEPHOCTHU TI0Ty4aeMoi
MH(pOopMaLu

10 CchopMUpOBaHHOCTL YMEHU MPUMEHSITH OCHOBOTIO/IArarolje aCTpOHOMUYeCcKue
TIOHSTHSI, TEOPUU M 3aKOHBI ZIJI1 aHa/M3a U 00bsCHeHUsT (hU3UUeCKUX TPOLIECCOB,
MPOUCXOASIINX HA 3Be3/laX, B 3Be3HbIX CHUCTEeMax, B MeXraJlaKTUUeCKON cpefie;
JBIDKeHUsT HeOeCHBIX TeJi, 3BOJIIOL[UH 3Be3/, U BceneHHOM

[TepeueHb 5/1eMEHTOB COZlep>kaHUsl, TpoBepsieMbIx Ha EI'D no ¢usuke

Kopg Kopg [IpoBepsieMblii 371eMeHT COJiepyKaHus
paszesna/ | 3;meMeHTa
TeMbI
1 MEXAHUWKA

1.1 KNHEMATHUKA




1.11

MexaHnueckoe JBwKeHHe. OTHOCUTE/NbHOCTh MeXaHWUeCKOro JBVIKEeHUs.
Cucrema orcuera

1.1.2  |MatepuasibHast TOUKa. z A TpackIopas
Ee pagnyc-BekTop:
r(©) =(x(),y©),z(t)) v/ AF
b
TpaeKTopusl, I
repeMeleHue: O 5
Ar zr(tz)— r(tl)zrz- r = b
=(Ax, Ay, Az)
b
MyTh.
CrnoxxeHue rniepeMelL|eHHM:
Ar, =Ar, +Ar;
1.1.3 CKOpOCTh MaTepHaTbHOU TOUKHU:
nd Ar _"
v :A_ =r, :(UX,Uy,UZ)
t At—0
b
Ax ,
v v =,
t v, = v, =z
At=0 , QHAJIOTUYHO ~ Ve , 2
o U =U, U,
Cnoxenue ckopocrem: ' 2 70,
Bbluncienne niepemMenieHuMss U IMyTM MaTepuajbHOM TOUKM  TpU
. v, (1)
MPSIMOJIMHENHOM JIBM)KEHHH B0JIb OCH X I10 rpauKy 3aBUCUMOCTH  *
1.1.4 T Av ”
a=——- =v, :(ax,a ,az)
y At g
YckopeHne MaTepuaJbHOU TOUKHU: A=0 s
Av -
a = X :(U ) ' ,
X X —_
A t a —(U ) a =(v
Elao , AHaJIOTUYHO ~ Yo T ( l)f.
1.1.5 PaBHOMepHOe NPSIMOJIMHEeNHOe JBYKEeHHe:
x(t) =X, +u,,t
v, (t) =v,, =const
1.1.6 PaBHOYCKOpeHHOe MpsIMOIMHeHOe IBU)KeHUe:




a.t
x(t) =X, ty,t+ "2

v, () =y, +at
a, =const

U22x - Ulzx :2ax (XZ - Xl)

g =Y +v, ¢
[1pu ABW>KeHUM B OTHOM HaripaB/ieHUM MYTh 2
1.1.7 CBobojiHoe majieHue. Y CKopeHre CBOOOIHOTO
nazieHusi. [IBkeHue Tesa, OPOIIIEHHOTO TIOf
yriom & K ropu3oHTY:
x(t) =x, +v,,t =X, +v, cosa 't v 5
2 2 g
g,t : t l
y(©) =y, + U, t+—2— =y, +y,sina - Uil
2 b/ a
Yo
v, (t) =v,, =v, cosa
_ . 0 Xo X
v, (t) =, +g,t =y;sina- gt
g9, =0
g, =- g =const
1.1.8 KpuBonuHeliHoe fABwkeHue. [IBW>keHHMe MaTepuaJbHOW TOYKWA 10
OKDY’KHOCTH.
YriaoBagd W /uHelHas CKOPOCTb TOUKM: U =R [Ipy paBHOMEpHOM
21
O =— =21V
JIBPKEHUU TOYKH T10 OKPY>KHOCTHU
2
v
a, =— =&’R
LleHTpOCTpeMUTE/IbHOE  YCKOPEHHe TOUKU: R [Tonnoe
YCKOpeHUe MaTepuaibHON TOUKU
1.1.9 Tsepgoe Tesno. [TocTymnarenbHOe 1 BpalljaTe/ibHOE JBUKeHUE TBEPAOTo Tesa
1.2 OVHAMUKA
1.2.1 WuepuyanbHble cucteMbl oTcuera. [lepBbiii 3akoH HeroToHa. [IpuHLMn
OTHOCUTebHOCTH ["anunes
1.2.2

— m
p —_—
Macca TeJsia. HHOTHOCTB BEH_[eCTBaZ ‘




1.2.3

F . =F +F, +...
Cwia. [TpyHIUIT CYTIePIIO3ULIAY CHJT; ~ PasHoAeicrs =1 = =2

1.2.4 Bropoii 3akoH HetoToHa: 151 MmaTepuanbHOlM Touku B ICO

F =ma, Ap =FAt ., F = const

u -
1.2.5 Tpetunt 3akoH HproTOHa A1 MaTepUa/bHbIX - .
F. =-F By F,

TOUeK: 12 2

1.2.6 3aKOH BCEMHUPHOI'O TSTOTEHUS: CWJ/Ibl TIPUTSDKEHUS MeXKJy TOUYeUYHBbIMU
mm
— 1" "2
PR

MacCaMH paBHbI

Cuna Ttsokectu. lleHTp TsDKecTH Tesla. 3aBUCMMOCTb CHJIBI TSDKECTH OT

BBICOTHI h Ha/l MOBEPXHOCTBIO MJIaHEThI pajiycoM Ry:

mg = GMm

VRN
(R, +h)
1.2.7 Cuia ynpyroctu. 3akoH I'yka: Fyx = -kx
1.2.8 Cuna tpenusi. Cyxoe TpeHue.
F_ =pN
Cuiia TpeHus CKO/MbXeHust: ™ H .
F_ <uN

Cwuna TpeHus nokos: ™ HY

KosdbduimeHT Tpenus
1.2.9 _F,

p —_- =
[aBnenue: S
1.3 CTATUKA

1.3.1 MoOMeHT Cu/ibl OTHOCUTE/ILHO OCH BpallleHUs:

M| =Fl F

, rme 1 - T1ueuo cumbl

OTHOCHUTEJIHO OCH, IPOXOZAILeN yepe3 TOUKY 7

O nepneHAUKY/ISPHO PUCYHKY
1.3.2 LHentp ™acc Tema. LleHTp M™acc cCUCTEMBI MaTepUa/IBHBIX TOYEK:

L= +m,r, +...

W mom, (g =const)

1 2 . B opgHOpogHOM TIO/IE TSKECTH LIeHTp

Macc Tejia COBMazaeT C ero LIeHTPOM TsKeCTH

1.3.3 M, +M,+..=0
F+F,+..=0

YcnoBus paBHoBecust TBepaoro tena B MCO:




1.3.4

3akoH [Tackansg

1.3.5

HaBneHue B XXUAKOCTH, rokositeiics B ICO: P =p, +pgh

1.3.6

F, =-P
3akoH Apxumega: AP worrects

eCc/v Tes10 U XXUAKOCTb NMOKoATCsA B MCO, TO Fapx = PEVumecn

YcoBue my1aBaHus Teil

1.4

3AKOHbI COXPAHEHNA B MEXAHUKE

1.4.1

o =m
VIMny/ibC MaTepuanbHoi Toukn: P =MV

1.4.2

=p,tp, t+...
VmMmynibC cucTemsl Test: P=b~p,

1.4.3

3aKOH U3MeHeHUs U COXpPaHEeHUA UMITYJIbCa:

Ap :A(pl + pZ + ) :F'IBHELL[HAt + FZBHQLLIHAt +

B MICO B

Ap :A(pl + p2 +) :O’ ecIn F‘lBHELLIH +F23HELLIH *... :0

B 11CO

PeakTuBHOE ABH)KeHHe

1.4.4

PaboTa cusbl Ha MajioM TepeMeleHHH:

F
A Z‘F‘ -|Ar| -cos a =F, -Ax __(

1.4.5

Ha AA | TO MOIIHOCTb CHIIBI

MOLLHOCTb CUJIBI: —
ec/M 3a BpeMms At paboTa Cu/Ibl U3MeHsIeTCst o F
D

P_AA

= =F v -cosu
At At—0

1.4.6

KMH
KuHetnueckas SHeprvs MaTepraJIbHOHU TOUKH: 2 2m .

3aKOH M3MeHeHMs] KUHeTHUeCKOM SHEPrur CUCTeMbl MaTe€PUAJ/IbHBIX TOUEK!:
8 ICO AE . =A +A,+..

1.4.7

HOTEHL{I/I&JIBHE[H SHepruvs:

E =-AE

2110TeH] TIOTEHI]

= E 1noteHy; -

JUsSt TIOTeHLIMa/IbHBIX CUJT A,

[ToTeHuManbHasi SHEPrysi MaTepuaribHOM TOUYKA B OJHOPOJHOM TOJe




TSOKECTU: Eporemy = mgh.

[ToTreHuanbHas 3Heprus ynpyro e opMUpPOBAHHOIO TeJla:

kXZ
TOTeHL] = 2
1.4.8 3aKOH M3MeHEeHUsI U COXpaHeHUs] MeXaHU4YeCKOW SHepruu:
Emex = EKI/IH + EHOTEHL{’
B I/ICO AEmex :ABcex HEIOTeHLl. CHJT s
AE =0
B UCO Mex , eC/in ABcex HETIOTeHL]. CUT — 0
1.5 MEXAHMWYECKUE KOJIEFAHVA 11 BOJIHBI
1.5.1 'apMoHUueckre KosiebaHWs MaTepuanbHON TOukKd. AMImMTyAa U (asa
Kosiebanmii. KnHematnueckoe omnvicaHue:
x(t) =Asin (ot + 9, )
b
v, (t) =x
b
a, (t)=(v,) =-’x(t)=> a,+w’x =0
t , TZle X - CMelLleHue U3 I0JI0KEeHUs
paBHOBeCHS.
JvHamMnueckoe onucaHue:
— 2
may = -kx, rae k =mo” 3rq 3HAuWuT, 4To Fy = -KkX.
OHepreTuueckoe orvcaHye (3aKOH COXpaHeHUs] MeXaHU4eCKOW SHeprun):
2 2 2 2
mv-  kx®  mu
+ = = =const
2 2 2 2
CBsi3b  aMIUTATYZIbI  KOJIeOAaHWM CMeIl[eHUs] MaTepUa/ibHOM TOUKH C
aMIUTUTYZIaMH1 KOJie0aHU# ee CKOPOCTH U YCKOPEHHUSI:
— — .2
Upx =0A a_ . =0°A
b
1.5.2 2n 1
T =— =—
[Mepuoj 1 yacToTa KosiebaHuit: @ Vv

Hepno,q MaJIbIX CBO60,HHBIX Kojie0aHHHI MaTeMaTUUeCKOro MasiTHUKA:

T =2n [—
g-

ITepuro/, cBOOOAHBIX KO/IeOaHUH MPYKUHHOTO MasTHUKA:




1.5.3 BeiHy>XJjeHHble KonebaHus. PesoHaHc. Pe3oHaHCHast KprBasi
1.5.4 |IlonepeuHble U NPOAOJbLHBIE BOMHbI. CKOPOCTh PacnpoCTpaHeHusi U AjIMHa
A=ur =2
BOJTHBI: v,
WnTepdepenims u gudpaxius BOJIH
1.5.5 3ByK. CKOpPOCTb 3BYyKa
2 MOJIEKYJIAPHAA ®N3UKA. TEPMOJANHAMUKA
2.1 MOJIEKYJIAPHAA ®N3NKA
2.1.1 Mogenu cTpoeHusi Ta30B, JKUAKOCTed W TBepAbix Ten. Ilyctb
TepMOJIMHaMHUuecKasi cucteMa (Tesio) cocTOMT U3 N 0/IMHAaKOBBIX MOJIEKYI.
N m
vV=FY—-r=—"—
T N, n
Or/ia KOJIMUeCTBO BelllecTBa ,
rzie N, - uncsio ABorazipo, m - Macca cucreMs! (tena), M - MonsipHas Macca
Bell|ecTBa
2.1.2 TerioBoe JBUKeHVEe aTOMOB U MOJIEKYJI BelljeCTBa
2.1.3 B3aumogeiicTBue yacTuL] BelljecTBa
2.1.4 | Ouddysusa. bpoyHOBCKOe JBIKEHUE
2.1.5 Mogaens ugeanbHoro rasa B MKT
2.1.6 |CBa3p MexAy [JaBleHHMeM U CpefHell KUWHeTUYeCKOW 2JHepruei
MOCTYIIAaTe/IbHOTO  TEeIVIOBOTO  JIBWJKEHUSI MOJIeKYy/]l HJeanbHOrO rasa
(ocHoBHOe ypaBHeHHe MKT):
— mOU2 2 —
p=—mnv =-n 7 :En €roer
, Tlle My - Macca OJHOW MOJIeKY/IbI,
N
n=—
V' - KoHLieHTpar s MOJIeKy/T
2.1.7 | AbcomotHas Temmeparypa: T =t° + 273 K
2.1.8 Cesi3p TemmepaTypbl rasa CO CpeJHel KHWHETUUeCKOW 3JHeprueiu
MOCTYMAaTe/IbHOTO TeIJIOBOTO ABMXXEHUS er0 MOJIeKYJI:
. 2
gI'lOCT = mOU :E kT
2 2
2.1.9 YpaBHenue p = nkT
2.1.10 |Mopgenb uaeanbHOro ra3a B TepMOJHAMUKe:




YpaBHeHue MeHzeneeBa - Knaneiipona

BripakeHue f1/11 BHyTpeHHeN 3Hepruv

YpaBHeHne MeHgeneeBa - KnarelipoHa (mprMeHNMble (hOPMBI 3aMUCH):

pv =" RT =vRT =NkT p =PXL

H , H
BelpakeHue [Ji1 BHYTpeHHel >5Hepruy OJHOATOMHOIO H/earbHOro rasa
(mprMeHuMbIe (HOPMBI 3aITHCH):

U :ngT =; NKT =2 RT =ve,T =; pV

2

2.1.11

3akoH [lanbTOHa J/1s IaBJIeHNS CMECH Pa3pekeHHbIX Ta30B:
P=pi1+p2+t..

2.1.12

M3onporeccs! B pa3pekXeHHOM rase € IOCTOSIHHbIM 4uc/IoM MosieKyn N (c
TIOCTOSIHHBIM KOJTMYeCTBOM BelrjecTBa v ):

nsotepma (T = const): pV = const,

B = const

usoxopa (V = const): T ,

\%4
— = const
m3o6apa (p = const): 1

I'paduueckoe mnpejcTaBieHue wusonpoleccoB Ha pV-, pT- u VT-
JyarpaMMax.

OOBeIMHEeHHBINM ra30BbIl 3aKOH:

PV =const
T

AJId TIOCTOSAHHOI'O KOJIMYeCTBa BeIeCTBd v

2.1.13

HacblllleHHble W HeHACbIllleHHble TMapbl. KauecTBeHHasi 3aBUCHMOCTH
MJIOTHOCTU W [IaBJIeHWs] HACBIIIEHHOTO Tlapa OT TeMIepaTypbl, HX
HEe3aBUCUMOCTh OT 00beMa HaChIIIeHHOT0 Tlapa

2.1.14

BraxkHoCTh BO3ayXa.

9= pnapa (T) _ pnapa (T)
p HAChII]. 11apa (T ) pHaCle. riapa (T )

OTHocCUTeNbHAas BIAYKHOCTb:

2.1.15

Vi3MeHeHVe arperaTHbIX COCTOSIHWM BelllecTBa: MCMapeHre U KOHJeHCalus,
KUMeHUe )XUIKOCTU




2.1.16

N3meHeHne dI'PEraTHBIX COCTOSIHUM BelecTBa: I1J1aBJ/IeHHre 4
KpHUCTa/IJIN3allud

2.1.17 |IIpeobpa3oBanuie sHepruu B (ha30BbIX TepexoAax
2.2 TEPMOJVNHAMUKA
2.2.1 TeruioBoe paBHOBecCHe U TemriepaTypa
2.2.2 BHyTpeHHss 3Heprus
2.2.3 Terytoniepejaua Kak Crocob W3MeHeHUs BHYTpeHHel 3SHepruv 0e3
coBepiueHust pabotbl. KOHBeKIHs, TET/IONPOBOAHOCTD, U3/TyUeHHe
224 KosinuecTBO TemioThl.
Y nenbHas TEMI0€MKOCTh BellleCcTBa C: Q =cmAT
2.2.5 Y nenbHas TerioTa napoobpasoBanusi L: Q = Lm.
Y leNbHas TeroTa raBieHus A Q= Am .
Y nenpHas Teriora cropanus Torvea q: Q = qm
2.2.6 OnemeHTapHast paboTa B TepPMOJIHAMHUKe: A=PAV  Biumcrenne paboThI
1o rpaduKy rpotiecca Ha pV-auarpaMme
2.2.7 [TepBbIit 3aKOH TePMOAVUHAMUKU:
Q. =AU, +A, =(U,-U)+A,
Amabara:
Q,=0= A, =U,-U, =-AU,,
2.2.8 Bropoti 3aK0H TepMoiiHaMUKK. HeobpaTuMble Mporjecchbl
2.2.9 [TpuHLMIIBEI felicTBUS TeruioBbIX MativH. KIT/1:
g = Q= [Qul _y  [Qu
Quarp Quarp O
2.2.10 |MakcumanbHoe 3Hauenue KII/I. Lukn KapHo:
_ Ty Lon _, T,
max N =Ngapuo = T, =1 T,
2.2.11 |YpaBHeHnwue TeruioBoro 6amadca: Qi + Q; + Qs +...=0
3 SJIEKTPOAMHAMUKA
3.1 SJIEKTPUYECKOE I10OJIE




3.1.1

OnekTpu3alvsi Tell U ee TPOSIBIeHUs. JJeKTpuueckuid 3apsiAi. [IBa Buja
3apsiia. OJeMeHTapHbId 37eKTpUUeCKWd 3aps[. 3akoH COXpaHeHHs
3/1IeKTPAYECKOTr0 3apsija

3.1.2

B3aumopetictBue 3apsioB. ToueuHbie 3apsizibl. 3akoH KysioHa:
B O/IHOPO/THOM BeIL|eCTBe C JU3IeKTPUUECKON MPOHULIAEMOCThI0 €

Folalial _ 1 Jallal
er’  4meg, r’

3.1.3

OnekTpruueckoe mnoJsie. Ero geiicTBre Ha 3/1eKTpUUeCKUe 3apsiibl

3.1.4

-

E=F

HaripsykeHHOCTb 3/1IeKTpUYeCKOro IoJIs: Trposiui .

E, =k-L1
ITosie ToueuHoro 3apsza: r,

oAHOpoAHOe rojte: £ =const

KapTI/IHLI JIMHUM Halrpsi>kK€eHHOCTHU 3TUX T1oJiei

3.1.5

HOTeHL[I/IaJIBHOCTb 3JIEKTPOCTATUUYECKOI'O I10JIA.

Pa3HocTh MOTEHLMAJ/IOB U HAIIpSIXKEHUE!

A, =q(9,- 0,) =-qAg =qU_

HOTEHL{I/I&JIBH&SI SHeprusd 3apdaja B 3JIEKTPOCTATUYECKOM I10J1€:
W =qo

A=-AW

(P:

w
HOTGHL{I/IEUI 3JIEKTPOCTATHUYECKOT'O I10JIA: q

CB#I3b HarpsPKeHHOCTH TI0JISI U Pa3HOCTH TIOTEHLMA/IOB [/ OLHOPOJHOIO
snekTpocratuueckoro moss: U = Ed

3.1.6

[TpyHLMM CyTepro3yLMM 371eKTPUUeCKUX MOJIei:

E=E+E,+.. ¢=0,+0¢,+..

3.1.7

ITpOBOJHMKM B 3/1eKTPOCTaTUUECKOM I10JIe. Y C/IOBHe paBHOBECHS 3apsi/iOB:
r
BHYTPM  TPOBOJHMKA E =0 , BHYTpM M  Ha  IIOBEPXHOCTHU

=const
IMPpOBOJHHKA ¢




3.1.8 |[IusneKTp¥ku B 3JIEKTPOCTaTUUeCKOM  Tiosie.  [IvdsjekTpuuyeckas
TIPOHULIAEMOCTD BellecTBa &
g
3.1.9 C= q
KoHngeHcaTop. D/1eKTpoeMKOCTb KOH/leHcaTopa: U,
eg,S
C =—% =¢C,
O/1eKTPOEMKOCTb IIJIOCKOr'0 KOHZIeHcaTopa: d
3.1.10 |ITapannensHOe coefjuHEeHWE KOHJE€HCAaTOPOB:
q = ql + qZ + ceey Ul = U2 = ceey Cnapa]‘m = C1 + C2 + cee
[TocnesoBarenbHOE COejHEHYE KOH/|@eHCAaTOPOB:
1 1 1
—_— =+ —+
U= U1 + UZ + o Q1 =Q2 = .., Cnocn Cl C’2
3.1.11 U_Cu’_¢
WC :q— = :q—
OHeprus 3apsKeHHOro KOHZleHcaTopa: 2 2 2C
3.2 3AKOHBI [TIOCTOAHHOI'O TOKA
3.2.1 A
=24
Cuna Toka: Aty . [locTosiHHbIM TOK: | = const
s mocTosiHHOTO TOKa q = It
3.2.2 YcnoBus CyleCTBOBAHUS 3/IEKTPUUECKOIO TOKA.
Harpsoxkenue U u 31C E
3.2.3 U
I =—
3akoH Oma /1 yyacTKa Lieru: R
3.2.4 OJeKTpruyecKoe COIIPOTUBJIEHUE. 3aBUCUMOCTb COTIPOTUBJ/IEHUS
OJHOPDOJHOIO IIPOBOJHMKA OT €ro [JJ/uMHbl U CeyeHUs. Yje/bHOe
[
R =p—
COIPOTHUBJIEHVE Bell[eCTBa. S
3.2.5 E — ACTOpOHHl/IX cun
Ncrounuku Toka. 1C uCTOUHUKA TOKA: q
BHyTpeHHee CONPOTUB/IEHNE UCTOUHKKA TOKA
3.2.6 3akoH Oma psi ToJHOW (3aMKHYTOM) 3/1eKTpHUUecKOou E.r
J— T R
ternu: E = IR + Ir, oTKyza R+r
3.2.7 [TapannenpHOe coefuHeHYe IIPOBOJHUKOB:




1 1 1

R

I=L+L+..,U;=U,=.., Rnapann 1
I[TocniejoBaTe/IbHOE COEAMHEHHUE TTPOBOHHUKOB!

U:U1+U2+ ceey 11212: ceey RHOCH:R1+R2+

3.2.8

Pabora sekTpuueckoro Toka: A = [Ut.

3akoH JxoyJis - Jlenrja: Q = I’Rt.

Uz
Q =A=I’Rt =IUt =——t
Ha pesuctope R: R

3.2.9

P = =IU

MOIIIHOCTB 3/1eKTPUUeCKOro TOKa: Aty

TennoBas MOIIHOCTB, BbiZie/IsdeMasd Ha pe3nucCTope:

Razé%?ﬂl =EI
t

MOoLHOCTh MUCTOYHHMKA TOKA: A= 0

3.2.10

CBobOo/iHbIE  HOCUTENM  3JIeKTPUUECKMX  3apsiZioB B TPOBOJIHUKAX.
MexaHr3Mbl TIPOBOAMMOCTH TBEP/bIX METal0B, PaCTBOPOB M PacIijiaBOB
3J1IeKTPOJIMTOB, ra3oB. [lonynpoBogHuku. [1onynpoBogHUKOBBIN AUO,

3.3

MAT'HUTHOE I10JIE

3.3.1

MexaHryeckoe B3auMMOJENCTBUE MarHUTOB. MarHutHoe rone. Bekrtop
MarHUTHOM  UHIYKIUU. [MpunHLMN CYTIepHO3ULIMA  MarHUTHBIX

. B=B+B,+..

T1ojieun:

JInHuu MHAYKLIWNW  MAIHUTHOI'O  T10JIA. KapTI/IHa JIUHUH WHAYKLIWUN
MArHMTHOIo II10Jjid TIIOJIOCOBOIO H“ HO,E[KOBOO6PEI3HOFO IIOCTOSAHHBIX
MdATrHUTOB

3.3.2

OneIT OpcTefa. MarHuTHOe 1oJie IPOBOJHMKA C TOKOM. KapTuHa aMHUM
VHAYKLMM MarHuTHOrO TIOAs  [JIMHHOIO IIPSIMOrO IPOBOJHMKA U
3aMKHYTOT'O KOJIbL|€BOTO MPOBOJJHUKA, KAaTYLLIKA C TOKOM

3.3.3

Cuia Amriepa, ee HarpaBJ/ieHHe U BeJIMUMHa:

F, =1BI sina e d

- yroa Mexzay HdIlpaB/JI€eHWeM IIDOBOJHUKA U

BekTOpoM B

3.3.4

F_  =|glvBsina
Cuna JlopeHija, ee HampaBjeHHe W BeJIWUYMHA: %P |q| , Tie @

yron mexzay Bektopamu U u B. [Ipwxenue sapsokenHo# uacTuipl B




OJHOPOJAHOM MarHMTHOM I10J/1€

3.4 SJIEKTPOMATHUTHAA MHAOAYKUOUA
3.4.1 [ToToK BeKTOpa MarHUTHOM UHAYKLIMH: 7 t / B
® =B,S =BS cosa /&/
3.4.2 SIBneHue 371eKTpOMarHuTHOM UHAYKLMKU. D1C UHAYKIUH
3.4.3 3aKOH 3/1IeKTpOMarHUTHOM UHAYKLMK Papazes:
AD :
Ei = — =- (I)t
At At—0
3.4.4 | 3[C unAyKUUU B IPIMOM IIPOBOJHUKE {f \ i
JUTMHOM |, TBIDKYIIIEMCST CO CKOpPOCThio V / \%i
(v L1 ) U
B OIHOPOZJHOM MarHWTHOM Mosne B: gt
G £ )
|E| =Blvcosa o
: , re & - yron Mmexxay BekTopoM B 1 Hopmanbio T K
MIJIOCKOCTH, B KOTOPOM JieXKaT BEKTOPbI I yov ; ecim 1By vlB ,
|E,| =Blv
TO
3.4.5 [TpaBusno JleHia
3.4.6 [ = @
VHyKTUBHOCTb: I' yma @ = L1
Sl =" Lﬂ =" LII‘
CamouHgykums. 3JC caMOMHAYKLUU: Aty
3.4.7 LI*
WL =
OHeprusi MarHATHOTO MO/ KaTYLIKX C TOKOM: 2
3.5 SJIEKTPOMATHUTHBIE KOJIEBAHUA 1 BOJIHBI
3.5.1

KosebarenbHbIit KOHTYP. CBobo/iHBIE
3/IeKTPOMarHUTHbIE KosiebaHus B u/ieasibHOM C L

KosiebaTesTbHOM KOHTYpe:

q(t) =q,,, sin (t +¢,)
1(t) =q =wq,,, cos(ot+0¢,)=I_, cos(wt+q,)




21 1
(O e
®opmyna Tomcona: 1 =2WLC  orxyna T JLC |

Ces3b dMIUVIMTYbI 3dpdA/id KOHAEHCAaTOpa C aMHJII/ITy'ILOI\/’I CWJIbl TOKa IIpHU
CBOGO,Z[HI)IX 3JIEKTPOMAIrHUTHBIX KoJyie0aHUSX B naeajibHOM KoJiebaTe/lbHOM

qmax = e
KOHTYpe: ©
3.5.2 3aKOH COXpaHeHUsI SHEPTUU B HlealbHOM KojiebaTesTbHOM KOHTYpe:
2 2 2 2
cU N LI :CU max — LA oy —const
2 2 2 2
3.5.3 BbIHY>K]eHHbIe 37IeKTpOMarHuTHbIe KoiebaHust. Pe3oHaHC
3.5.4 [Tlepemennbii  TOK. Ilpom3BojcTBO, Tepejaua W ToTpebieHue
3/1IeKTPUYECKON SHEPrUM
3.5.5 |CBoiicTBa 3/7€KTPOMAarHMTHBIX BOJIH. B3avMHasi oprieHTalusi BEKTOPOB B
3JIEKTPOMarHUTHOW BOJIHE B BaKyyMe: ElLBlc
3.5.6  |IlIxana 371eKTpOMarHUTHbIX BOJIH. [IpriMeHeHre 3/1eKTPOMarHUTHLIX BOJIH B
TeXHUKe U OBITY
3.6 OITTUKA
3.6.1 ITpssmonMHeliHOe pacrnipoCTpaHeHue CBeTa B OJHOPOAHOM cpefie. ToueuHbld
UCTOYHUK. JIyu cBeTa
3.6.2 3aKOHbI OTpa’KeHUsI CBeTa. a =B o B
S
3.6.3 ITocTpoeHne n306pa’keHNH B IIJIOCKOM 3epKasie
3.6.4 | 3aKOHBI [Ipe/IOMJIEHUS CBeTa.

n,;sin « =n, sin
[Ipenomnenue csera: ! sinB .

AGCO/MIOTHBIN IT0Ka3aTe/b IpeJ/ioOMJ/IeHHsA:

OTHOCUTeNbHBIN TOKa3aTe/lb TpejiIoMJIeHUA:

Xog iyyeil B mpu3Me.
CooTHoIlleHHe YacTOT M COOTHOLIeHWe [JWH BOJIH TIpU [epexofe
MOHOXPOMaTHYeCKOTO CBeTa 4Yepe3 TIpaHMI]y pa3jiesia [BYX OINTUUeCKUX

cpen:




Vi =Vs nA, =n,A,

3.6.5 [TonHOe BHyTpeHHee OTpakeHue.
IIpe/ieNbHBI  yrol TIONHOTO BHyTpeHHero 257" i
OTpa’keHHs:
. n2
sina,, =—— =—~
non-x nl
3.6.6 Cobupatoiiiie ¥ pacceuBaroiue J/uH3bl. TOHKas JiMH3a. DOKycHoe
1
D =—
paccTosiHue U ONTUUecKast Crsia TOHKOU JIMH3bI: F
o M
3.6.7 ®opmysia TOHKOM JIMH3bI: d
)
1 1 1
d f F
NN\ /
YBenuueHnue, 1aBaemMoe JTMH30M: 7
h f %
'=— :u
H d
D<0=> F =—«<0
B cnyuae paccenBaroiieid TMH3bBIL: )
h
- :m <1
H d
3.6.8 Xog, /yda, MpOLIeJIIero JUH3Y MO/, MPOM3BOJIbHBIM YIJIOM K ee TJIaBHOW
onTUuecKor ocu. ITocTpoeHne n300pa’keHUH TOUKK M OTpe3Ka IpsMON B
COOMPAIOIINX Y PACCEMBAIOIMX JIMH3aX U UX CUCTeMax
3.6.9 doToarmapaT Kak onTrueckuid mprbop. ['71a3 Kak onTrueckasi CCTeMa
3.6.10 |WutepdepeHius cBeta. KorepeHTHble UCTOUHWKHU. Y CIOBUSI HaO/HOE€HUS
MakCUMyMOB M MHWHMMYMOB B HWHTep(epeHLMOHHON KapTWUHe OT ABYX
CHH(DA3HBIX KOrepeHTHbIX UCTOUHHKOB:
A
A =2m—
MaKCUMYMBI - 2 ,m=0,+/-1,+/-2,+/-3, ...,
A
A =C2m+1)=
MUHUMYMBI - 2 ,m=0, +/-1,+/-2,+/-3, ...
3.6.11 |Oudpakius ceera. [udpakiioHHass pelieTka. YcIoBUe Hab/0geHUs

IJIaBHBIX MaKCHMMYMOB TPYM HOPMAaJbHOM TIa/IeHWM MOHOXPOMAaTHUeCKOTO
CBeTa C [THOM BOMHBI A Ha pelIeTKy c meprozom d:

dsing, =mA ,m=0,+-1,+/-2,+/-3, ..




3.6.12

Hwcriepcus ceeta

4 KBAHTOBAA ®UN3NKA
4.1 KOPITYCKYJISPHO-BOJTHOBOU 1Y AJTI3M
411 ['unore3a M. I1nanka o kBaHtax. ®opmysa I1naHka: E =hv
4.1.2 h
E =hv =25 = pc
@®oToHbI. JHeprusi GoToHa: A .
_E _hv _h
Vmnyibc ¢poToHa: c ¢ A
4.1.3 ®otosddext. OnbiThl A.I'. CToseToBa. 3akoHbl (GoTO3(PdeKTa
4.1.4 | YpaBHeHue JliHIITelHa A5 HoTO3ddeKTa:
Ed)oml-la = ABbIXOAa + EKI/IH maxs
hc 2
E¢0T0Ha :hV :E ABHXOM :hVKP . EKI/IHITlaX :% :eUaan
rae ) ®,
4.1.5 [aBnenve cBerta. /[laBjeHWe CBeTa Ha I[IOJIHOCTBIO OTPakaroLyrO
TOBEPXHOCTb Y Ha TTOJIHOCTHIO MOTJIOLIAOIYH0 TTOBEPXHOCTh
4.2 OU3NKA ATOMA
4.2.1 [1naHeTapHast MOZie/lb aTOMa
4.2.2 [Moctynatel Bopa. W3nyueHue u morsoileHde (OTOHOB TpU Tepexo/e
aToma C OJJHOTO YPOBHSI SHEPTUU Ha JPYTrou:
hv,, =2 =|E, - E,|
>\mn
4.2.3 JIuHeliuaTble CIIEKTPBI.
CrieKTp YpOBHelM 5Hepruu atoMa BoI0poja:
-1
E = 3,(23 5B
n ,n=1,23, ..
4.3 OU3UKA ATOMHOI'O APA
4.3.1 HyknouHasi Mozienb sigpa ['etizeHOepra - ViBaHeHKo. 3apsij siapa. MaccoBoe
yucsIo saapa. M3ororsl
4.3.2 Pa/ii0akTMBHOCTS.

A A-4 4
Anbda-pacnag; z X =y, Y+ He .




bera-pacniag,.

AX—>A

O ~
DJIeKTPOHHBIN B-pacniag . z YT eV,

A A 05
X—>Z_1Y+_1e+ve.

[To3uTpOHHBIN B-pacniaz . ;

'amMmma-u3znyueHuve

4.3.3 L
N(@)=N, 2T
3aKoH PaAHOaKTUBHOI'O pacridjda: .

t
m(t) =m, 27T
[TycTh m - Macca paIMOaKTUBHOTO BelljecTBa. Toraa

4.3.4 AnepHsbie peakiuu. [leneHve U CUHTE3 sifiep




TEMATHUYECKOE IVNIAHUPOBAHUE

10 KJIACC
Ne HaumenoBan | KosmuecTBo yacos J/IeKTPOHHBbIe
n/_ He pa3fie/ioB (udposBbie)
. 1 TeM Bcer KOHTpﬁOJ‘IbH l'[pax;nquK oGpa3oBaTe/bHbIe
nporpaMmb: (] ble paboThbI ue padoThbl pecypcer
Pazpen 1. PU3UKA 1 METO/JIBI HAYUHOTI'O ITO3HAHUSA
3[)33;}{; " Bubmioreka IIOK
1.1 A 2 https://m.edsoo.ru/7f41
Hay4HOTO bi72
TI03HaHUsI -
Wtoro no paspeny 2
Pa3pen 2. MEXAHUKA
bubmmoreka IIOK
2.1 KuneMatuka 5 https://m.edsoo.ru/7f41
bf72
bubmmoreka IIOK
2.2 OuHamyika 7 https://m.edsoo.ru/7f41
bf72
3aKOHbI Bbubmioreka IIOK
2.3 COXpaHeHusl B 6 1 1 https://m.edsoo.ru/7f41
MeXaHUKe bf72
Wtoro no paspeny 18

Paszpen 3. MOJIEKYJ/IAPHASA ®U3UKA 1 TEPMOJMHAMUKA

OcHOBBI
MOJIEKYISIPHO bubmoTeka LIOK

3.1 - 9 1 https://m.edsoo.ru/7f41
KUHeTUUEeCKO bf72
Y TeOpUM
OcHOBBI Bubmioreka IIOK

3.2 TepMOIMHAMU 10 1 https://m.edsoo.ru/7f41
KU1 bf72
ArperarHble
COCTOSTHUS bubmioTeka LIOK

3.3 BellleCTBa. 5 https://m.edsoo.ru/7f41
dazoBble bf72
riepexo/ibl

Wtoro no pa3zpeny 24
Pa3gen 4. JJIEKTPOJMHAMMKA

S EKTDOCTATH Bubmioreka IIOK

41 | HEEP 10 1 https://m.edso0.ru/7f41

bf72

4.2 [TocTosiHHBIN 12 1 1 bubmuoreka LIOK
3JIEKTPUYEeCKU https://m.edsoo.ru/7f41
11 ToK. TOKM B bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

pa3/InYHbIX

cpefiax
Wtoro no paspgeny 22
PesepBHoe Bpems 2 1
OBLIEE
KOJIMYECTBO
YACOB I10 68 4 4
ITPOIT'PAMME
11 KJIACC
Ne HaumenoBanu | KosmmuyecTBo 4yacoB JJ/IeKTPOHHBbIE
n/_ e pa3/ie/ioB U (uudposBbie)
. Tem Bcer KOHTpﬁOJ‘IbH HpaKTIéI'-IEC oGpazoBaTe/bHbIe
nporpaMMeI 0 ble padoThI e L e
Pa3pen 1. JJIEKTPOJMHAMUWKA
HMOiF:HTHoe bubmmoreka IIOK
1.1 ' 11 1 3 https://m.edsoo.ru/7f41
OJIeKTPOMAarHuT
c97c
Hasi MUHAYKUHS
WTtoro nio pasgeny 11
Pa3pen 2. KOJIEBAHWS 1 BOJ/IHBI
HMexaHHqECKHe bubmioTeka 1IOK
2.1 9 1 https://m.edsoo.ru/7f41
3/71eKTPOMarHuT
c97c
HbIe KOJIe0aHus
I;AexaHquCKHe Bbubmioreka IIOK
2.2 5 1 https://m.edsoo.ru/7f41
3/IeKTPOMarHuT
c97c
Hble BOJTHbI
bubmmoreka IIOK
2.3 OrnTrka 10 3 https://m.edsoo.ru/7f41
c97c
Wtoro no paspgeny 24

Pa3en 3. OCHOBBI CITIEIIIAJILHOM TEO

PN OTHOCHUTEJ/IbBHOCTH

OcHOBBI
crieljaJbHOU bubnumoreka LIOK
3.1 TeOpUHn 4 1 https://m.edsoo.ru/7f41
OTHOCHUTEBLHOC c97c
™
Wtoro no paspeny 4

Pa3pen 4. KBAHTOBASA ®V3NKA
D/1ieMeHTbI Bubmioreka IIOK
4.1 KBaHTOBOM 6 https://m.edsoo.ru/7f41
OITUKHU c97c
4.2 CrpoeHue 4 bubmioreka IIOK



https://m.edsoo.ru/7f41c97c
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dTOMa

https://m.edsoo.ru/7f41
c97c

4.3

ATOMHOe s7po

bubmioTeka LIOK
https://m.edsoo.ru/7f41
c97c

Wtoro no paspgeny

15

Pazgen 5. 3JIEMEHTBI ACTPOHOMMU 1 ACTPOPU3NKIN
DyieMeHTbI bubmmoreka LIOK
5.1 aCTPOHOMUH U 7 https://m.edsoo.ru/7f41
acTpoU3UKU c97c
Wtoro no paspgeny 7

Pas3

aes 6. ObOBINAROIIEE ITOBTOPEHUE

6.1

O06ob1maroliee
TIOBTOPEHHE

4

bubmmoreka IIOK
https://m.edsoo.ru/7f41
c97c

Wtoro no paspeny

PesepsHoe Bpems

OBIIEE
KOJIMYECTBO
YACOB 10
TIPOTPAMME

68

IIOYPOYHOE IVIAHUPOBAHUE

10 KJIACC

Ne
n/n

Tema ypoka

Bcero

dusuka — Hayka o npupo/ie. HayuHbsle meTo/ bl TO3HAHUS
OKDY>KaloIllero Myupa

Posnb 1 MecTo ¢r3MKU B pOPMUPOBAHNY COBPEMEHHON HayUHOU
KapTUHBI MUDA, B MMPAKTUUECKOU /eI TelTbHOCTHU JTH0/Iei

MexaHuueckoe ABrwKeHre. OTHOCUTeIbHOCTh MeXaHU4eCKOro
JBwKeHus. [lepeMelrieHre, CKOPOCTb, YCKOpEHUE

PaBHOMepHOe NPSIMOJIMHENHOe BVKEeHHe

PaBHOYCKOpeHHOe NPSMOJIMHENHOEe IBUKeHUe

CB000/iHOE TIajieHue. Y CKopeHHe CBOOO/THOTO TIa/IeHUsT

KpuBosnHeliHoe aBu>XeHUe. [|BI>KeHUe MaTepruaTbHOM TOUKU M0
OKDY>KHOCTH

ITpuHumn otHOocuTenbHOCTH ['anues. MHepLyaibHbIe CUCTEMBI
orcueta. [TepBbIii 3akoH HbtoTOHA

Macca tena. Cuna. [IpuHumn cynepno3uiuu cui. BTopoi 3akoH
HbloTOHA /17151 MaTepuanibHON TOUKH

10

TpeTuii 3akoH Hbl0TOHA /17151 MaTepUa/IbHBIX TOUEK
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3aKoH BCEMHUPHOI'O TATOTEHUA. Cuna TsDKeCTH. HepBaﬁ KOoCMHUUecCKasd

11
CKOPOCTh

12 Cwuia ynipyroctu. 3akoH I'yka. Bec Tesa

13 Cuna tpenus. KosgguumenT Tpenus. Cusia COpoTUB/IEHUS NTPU
JIBVDKEHUHU TeJjla B JKUJAKOCTU WY rase
[MTocTynarensHOe U BpalllaTe/ibHOE JBM)KEHWEe abCOMIOTHO TBEPAOTO

14 Tesia. MoMeHT cujibl. [11e4o cusbl. Y C/10BUS paBHOBeCHs TBEPLOr0O
Tesna

15 ViMnynibCc MaTepranbHOM TOUKH, CUCTEMbI MaTepUabHbIX TOUEK.
VMmny/ibc cuiibl. 3aKOH COXpaHeHus: UMITyJIbca. PeakTUBHOe JBUKeHUe

16 Pabota 1 MomHOCTE cunbl. KuHeTHueckast SHeprust MaTepuanbHOW
TouKu. Teopema 00 n3MeHeHHWU KUHETHYEeCKOW SHepruu
ITotenumanbHas sHeprus. IToTeHLManbHas SHePrus yrpyro

17 nedopMupoBaHHOM MPY>KKHBI. [IoTeHIManbpHast SHeprus Tesia BOm3u
NIOBEPXHOCTU 3eMJ/IU
[ToTeH1ManbHbIe U HeMIOTeHL{Ma/IbHble CHiIbl. CBsi3b paboThI

18 HeTOTeHLMabHbIX CHJI C U3MEeHeHHeM MeXaHUYeCKOW SHepruu
CUCTeMbl TeJl. 3aKOH COXpaHeHHs] MeXaHU4eCKOM SHepruu
JlaboparopHast paboTa «ViccieqoBaHue CBSI3M pabOThI CUJTBI C

19 V3MeHeHreM MeXaHW4YeCKOW SHepruu Tesia Ha NpUMepe pacTshHKeHUs!
PEe3UHOBOrO XXI'yTa»

20 KonTponbHas pabota o Teme «KuHeMaTtrka. JluHaMyKka. 3aKOHbI
COXpaHeHUsl B MeXaHUKe»

27 OcCHOBHBIE MOJI0)KEeHUS] MOJIEKYJIIPHO-KUHETUYEeCKOW TeOpUH.
bpoyHoBcKoe iBrwkeHue. Juddysus

2 XapakTep JBWKeHHs U B3aUMO/|eMCTBUs YacTHL] BelljecTBa. Mozienu
CTPOEHMs ra30B, )XUJKOCTeU U TBEP/BIX TeJl

23 Macca mosiekysn. KonmuectBo BemectBa. [loctosgHHass ABorasipo

24 TeruioBoe paBHOBecHe. TemniepaTypa U eé usmepenue. [llkana
temnepatyp Llenbcus

25 WpeansHbii ras3 B MKT. OcHoBHOe ypaBHeHne MKT

26 AOGcosmoTHas TeMriepaTypa Kak Mepa CpeJjHell KHHeTHUeCKOW YHePTrur
[IBYDKEHUs] MOJeKyJl. YpaBHeHUe MeHeneeBa-KnanelipoHa

27 3akoH [anbToHa. ['a30BbIe 3aKOHbI

28 JlabopatopHast paboTa «VcciejopaHre 3aBUCUMOCTH MEXY
rapaMeTpamMH COCTOSIHUSL Pa3pPe’KeHHOr0 rasa»

29 W3ompoliecchkl B WjeasbHOM rase 1 Ux rpaduyeckoe rpejicTaBieHue
BHyTpeHHSsIs 5Heprusi TepMOAMHAMUUYEeCKOM CUCTeMBI M CTIOCOObI eé

30 nsMeHeHus. KonmuecTBo TenoTsl ¥ paboTa. BHyTpeHHss sHeprus
0/IHOATOMHOI'0 U/lea/IbHOrO rasa

31 Buzbl Teruionepegauu

30 Y penbHas TerioéMKOCTh BelljecTBa. KoyMuecTBo TersoTel Ipu
Terionepesave. AxrabaTHbIN mpoliecc

33 [TepBbIil 3aKOH TEPMOJMHAMUKY M ero IpUMeHeHre K U30IpoLjeccaM




HeobpaTumocTs nporieccoB B ipupoge. BTopoii 3aKoH

34 TePMO/IMHAMUKY

35 [Mpuniun gevictus u KIT/1 TernioBoit MalliMHbI

36 [ukn KapHo u ero KIT/T

37 OK0JI0THYeCKre TIPOOIeEMBI TETJIOIHEPTeTUKH

38 O6o61aroruit ypok «MoviekysisipHasi pusnka. OCHOBBI
TePMOIMHAMUKN»

39 KonTponbHas pabota o Teme «MosiekysisipHasi pusrka. OCHOBBI
TePMO/IMHAMUKI»

40 [Tapoobpa3oBanue 1 KOHAeHcauysi. VicmapeHue v KUIIeHHe

a1 AbcomoTHast 1 OTHOCHUTE bHAS BIAXKHOCTh BO3yxa. HachIeHHbIH
rap

42 TBépgoe Teno. Kpucrannmyeckre v aMmop@Hbie Tesa. AHU30TPOIIUS
CBOMCTB KpUcTaioB. JKnujkue KpucTtauibl. CoBpeMeHHble MaTeprasbl

43 [1naBieHvie ¥ KpucTa/UsaLys. Y genbHas TelyioTa I1aB/IeHus.
Cybsimariusi

44 YpaBHeHHe TeryioBoro banaHca

45 OneKTpHU3aLus Tesl. DJIeKTpUUeCcKuit 3apsizi. [IBa BUia 371eKTPUUeCKUX
3aps/i0B

46 [IpoBOgHUKY, AWU3EKTPUKY Y TTIOJYTIPOBOAHUKUA. 3aKOH COXpaHeHUs
3JIEKTPUUECKOro 3apsiia

47 BsaumogetictBue 3apsiioB. 3akoH KysoHa. ToueuHbil 3/1eKTpUUeCKUi
3apsify

48 HarpspkéHHOCTB 571eKTPHUECKOTO 071, [IpyHLMI Cynepno3vuLuu
5J1IeKTPUUeCKUX osieu. JIMHUY HanpshKEHHOCTH

49 Pabora cun snekTpocratrdeckoro nosst. [Torenrman. PasHocTb
TIOTEHLMAJI0B

50 [IpoBOHUKY M IU3JIEKTPUKU B 3JIEKTPOCTaTUYECKOM II0JIe.
JvsnekTpryeckasi IPOHULIAEMOCTb

51 DJIeKTPOEMKOCTb. KoHzZieHcaTop

59 OJIeKTPOEMKOCTH IVIOCKOT'0 KOHZeHCaTopa. DHeprus 3apsiyKeHHOI 0
KOH/leHCcaTopa

53 JlaboparopHast paboTta "VI3MepeHHe 371eKTPOEMKOCTH KOH/leHcaTopa'"
[TpuHLMI JeiicTBUS U IPUMEHeHNe KOHZ,eHCaTOPOB, KOMMMPOBA/IbHOTO

54 anmnapara, CTPyWHOTr O IpyHTepa. D/1eKTpoCTaTUuecKas 3alluTa.
3a3zemMsieHre 371eKTpornprubopoB
OneKTpUYeCcKuil TOK, yCJIOBUSI €ro CyllecTBOBaHus. [10CTOSIHHBIN TOK.

55 Cwuna toka. Harnpskenue. Cornporviienure. 3akoH Oma /1J1g yyacTka
Lernu
[TocnenoBarenbHOe, NapasienbHOe, CMeLIaHHOe COeMHeH e

56 TIPOBO/THUKOB. JIabopaTopHasi paboTa «VI3yueHue CMeIllaHHOTO
COeJINHEeHUs! pPe3UCTOPOB»

57 PaboTa ¥ MOIIJHOCTB 3/IeKTPHUECKOro ToKa. 3akoH /koyns-JleHra

58 3akoH OMa /115t ToJTHOM (3aMKHYTOM) 3/1eKTpruueckor 1enu. Kopotkoe




3aMbIkaHue. JTabopaTopHas paborta «V3mepenue 3/]C UCTOUHUKA
TOKa U ero BHYTPEHHET0 COTIPOTHBJIEHUSI»

OneKTpOHHasi MPOBOJUMOCTb TBEPAbIX MeTasyioB. 3aBUCUMOCTD

>9 COMNPOTHUBJIEHUSI METAJIZIOB OT TemrepaTypbl. CBepXNPOBOANUMOCTD 1
60 OneKTpUYeCcKul TOK B BakyyMe. CBOMCTBA 3/1IeKTPOHHBIX TYYKOB 1
61 [ToynpoBOAHMKH, X COOCTBeHHast ¥ TIPUMeCHasi TIPOBOAUMOCTb. 1
CaoticTBa p—n-niepexofa. ITomynpoBogHUKOBbIE TPUOOPHI
62 ONeKTPUYEeCKHH TOK B paCTBOPAX Y pacjilaBax 371eKTPOJIUTOB. 1
ONeKTPO/IMTAYeCKasi AUCCOLMALIUs. DJIeKTPOIU3
63 OneKTpuuecKui TOK B rasax. CamocTosiTeNTbHbIN U 1
HecaMoCTosTe/IbHbIN pa3psas. MosHug. [11a3ma
64 OnekTpuuecKue MPUOOPBI M YCTPOUCTBA U UX TTPAKTUUECKOE 1
nipuMeHeHue. [1paBuia TeXHUKH 6€301MacCHOCTH
65 O06001iar0IUH YPOK «D/IeKTPOAMHAMUKA» 1
66 KontposnbHas Ba60Ta 10 TemMe «3DJyieKTpocTaTHKa. [T0CTOSTHHBIM 1
371eKTpUUecKui TOK. TOKM B pa3/IMuHbIX Cpefax»
67 Pe3epBHbIii ypok. KoHTposibHast paboTa o TemMe "OieKTpouHaMHUKa"
68 Pe3epBHbIii ypok. O6o6maromuii ypok mo temam 10 Kmacca
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
11 KJ/TACC
Ne
Tema ypoka
n/n Bcero
1 [TocTosIHHBIE MarHUTBI U UX B3aUMOJelCTBUe. MarHuTHoe nosie. 1
BeKkTop MarHUTHOW UHAYKLIMU. JIMHUYA MarHUTHOM UHAYKIIMU
’ MarsuTHoe 11071e IpOBOAHUKA C TOKOM. OnbIT DpcTesa. 1
B3aumMozencTBre MPOBOJHUKOB C TOKOM
3 JlabopatopHasi paboTa «/3yueHrie MarHUTHOT'O TTOJIsI KaTYIITKH C 1
TOKOM»
[leiicTBMe MarHUTHOTO TI0JIs1 HA MMPOBOJHUK € TOKOM. Cuia Amrepa.
4 JlabopatopHasi pabota «ccieoBaHue AelCTBUS TOCTOSTHHOTO 1
MarHuTa Ha paMKy C TOKOM»
5 [leiicTBMe MarHUTHOT'O TI0JIS1 Ha [IB)KYLLYIOCS 3aPSPKeHHYH0 YacCTHULy. 1
Cwuia Jlopenija. Pabora cunbl JlopeHia
OneKTpoMarHuTHasi UHAYKLUs. [I0TOK BeKTOpa MarHUTHOM
6 uHayKumd. DJC MHAYKIMKU. 3aKOH 371eKTPOMarHUTHON MHAYKI[UN 1
Dapajes
7 JlabopatopHasi pabota «VccieoBaHue SIBJIEHUS 3/IEKTPOMArHUTHOM 1
WHYKLIA»
VHayKTUBHOCTB. fIBIeHue caMoMHAYyKLuU. D/1C caMOUHAYKLUH.
8 OHeprys MarHUTHOT'O IM0JI1 KaTyIIKKA C TOKOM. DJIEKTPOMarHuTHOe 1
riosie
9 TexHUuecKre yCTPOMCTBA U UX NIPUMeHeHe: TTOCTOSTHHbIe MarHUThI, 1

3JIEKTPOMAI'HUTEI, 3JIEKTPOABUI'ATE/Ib, YCKOPUTEJ/IW 3JIEMEHTAPHBIX




YdCTHL, THOYKIJMOHHAs I1eYb

OO6o01aroIui ypoK «MarHuTHOE moJie. DIeKTpoMarHUTHast

10
VIHIYKLUSI»

11 KoHTponbHast paboTa o TeMe «MarHuTHOe 1oJie. D1eKTpoMarHUTHast
VIHIYKLIMSI»

12 CBoboHbIe MexaHUYeCKHe KoebaHus. [lapMoHHUYecKre KoyiebaHusl.
YpaBHeHHe rapMOHWYeCKHX Kosiebanuid. [IpeBpalijeHue sHeprun

13 JIabopaTopHasi pabora «lccrenoBaHye 3aBUCUMOCTH TIepHO/ia MajTbIX
KosiebaHUM Tpy3a Ha HUTH OT JUIMHBI HUTU U MacChl Tpy3a»
KonebaTenbHbIii KOHTYP. CBOOO/IHBIE 3/IeKTPOMAarHUTHbIe KoebaHus

14 B H/lea/TbHOM KosiebaTe/TbHOM KOHType. AHAIOTUsl MeXy
MeXaHUUeCKUMHU 1 3/IeKTPOMarHUTHBIMU KosieOaHUsIMU

15 ®opmysia ToMcoHa. 3aKOH COXpaHeHHUsl SHepruu B UjealbHOM
KosiebaTesThHOM KOHTYpe
I[pescTaBneHye 0 3aTyXarOUMX KoneOaHusX. BeiHYKJeHHbIe

16 MexaHHYecKue Kosebanus. PesoHaHc. BbeIHYX/jeHHbIe
3/IEKTPOMarHUTHbIE KOe0aHust
ITepemeHHbIM TOK. CHHYCOW/A/IBHBIN TepeMeHHbIN TOK. MOIIHOCTb

17 repeMeHHOr0 TOKa. AMIUIUTY/JHOe U [leHCTBYIOLIlee 3HaUeHue CHIbI
TOKa U HalpspKeHUs

18 Tpanchopmarop. [TpousBozacTBO, epeaaya u noTpebieHe
3/71eKTPUUECKOU SHepruun

19 Y CTpOKCTBO M paKTUUeCKOe NIpUMeHeHHe 3/1IeKTPUYeCKOro 3BOHKa,
reHepaTopa lepeMeHHOr0 TOKa, JIMHUM 3JIeKTporiepesay

20 OKOJIOTUUeCKUe PUCKU IPU IPOU3BO/CTBE 3/IeKTPOIHEePIUM.
Ky/ibTypa MCI0/1b30BaHuUs! 3/1IEKTPOSHEPIUU B NTOBCEJHEBHOM JKHU3HU
MexaHnueckyre BOJIHBI, yC/I0BUSA pacripocTpaHeHus. [lepuos.

21 CKopocTh pacrnpocTpaHeHus U AJivHa Bo/HbL. [lonepeunsie v
TIPOJ0JIbHBIE BOJIHBI

22 3ByK. CKOpocTh 3ByKa. '/pOMKOCTE 3BYKa. BbicoTa ToHa. TeMOp 3ByKa

23 ONeKTPOMarHUTHbIE BOJTHBI, UX CBOMCTBA U CKOPOCTh. [lIkana
3JIEKTPOMarHUTHBIX BOJIH

24 [TpyHLMIIBI paZiMOCBSA3U U TeleBUleHUs. Pa3BuTre CcpeJCTB CBSI3U.
Pagmonokanus

25 KoHTposibHast paboTa «KosiebaHust ¥ BOTHBI»

26 ITpssmonMHelHOe pacripoCTpaHeHre CBeTa B OJHOPOJHOU cpefie.
ToueyHblli NICTOYHUK cBeTa. JIyu cBeTa

27 OtpakeHue cBera. 3aKOHBI OTpakeHUs cBeTa. [TocTpoenue
1300pa)KeHNH B TIVIOCKOM 3epKaJie

78 [Ipenomsnenue cBeta. [TosiHOe BHyTpeHHee oTpakeHue. [IpeenbHbIM
Yr'oJ1 IIOJIHOT'O BHYTPEHHero OTpakeHust

729 JlabopatopHasi paboTa «/3MepeHue roka3aTeJisi [peIoMIeHUS
CTeK/1a»

30 JIun3el. ITocTpoenre u3obpakenuii B miH3e. @opMysia TOHKOU JTH3BL.

YBenuueHue JUH3bI




JIabopaTtopHasi pabota «VccieoBaHre CBOWCTB U300paykeHUH B

31
JIMH3aX»

0 Iucniepcust ceeta. CrioXKHBIN cocTaB 6eoro cBeta. LlBer.
JlabopatopHasi paboTta «HabmoieHre AUCIIepCUr CBeTa»

33 VnTepdepenims ceera. ndpakiys cBeta. [JudpakiioHHas peléTka

34 [ToniepeyHOCTH CBETOBBIX BOJH. [Tosisipu3sanusi cBeTa

35 OnTuyeckue MpUOOPHI U yCTPOMCTBA U YCIOBHUS X 6e30MacHOro
TIpUMeHeHUs

36 ['panuiibi MPHMEHUMOCTH KJ/lacCuuecKon MexaHuku. [TocTynatsl
CrelMaJbHOU TeOpHUY OTHOCUTE/IbHOCTH

37 OTHOCHTENBHOCTE OJHOBPEMEHHOCTH. 3aMe/jjieHr e BpeMeHU U
COKpallieH’e JJTUHbI

38 BHEPFI/IHUI/I VIMITYJIbC PeJIITUBUCTCKOU YacTULIbl. CBSA3b MacChI C
SHeprueu U UMMyJIbCOM. DHEprus MoKosi

39 KonTponbHas paboTa «OnTrka. OCHOBHI CITel[dabHON TeOPUH
OTHOCHUTEJIbHOCTH»

40 ®otoHbl. opmyia [11aHKa. DHeprusi U UMNyJ/abC HOTOHA

41 OTkpbiThe U uccnegoBanue Gotosddexra. OnbiTel A. I'. CTosieToBa

49 3akoHbI oTo3apdexTa. YpaBHeHUe DiiHIITelHa A/1s1 hoTodddekTa.
«Kpacnas rpanuiia» dboto3ddekra

43 Haenenue ceeta. OmnbiThel I1. H. Jlebenera. XumMuueckoe gelcTBHE
cBeTa

44 TexHUUeCKre yCTPOWCTBA U MPaKTUYeCKOe PUMeHeHHe:
dhoTo31eMeHT, GOTONATUMK, COTHeUHasi baTapesi, CBeTOIUO]

45 PelieHue 3a/1au 110 TeMe «3D71eMeHTbl KBAHTOBOU ONTUKK»

46 Mogens atoma TomcoHa. OnbIThl Pe3epdopza o paccessHUO o-
yactull. [lnaHeTapHas Mozie/ib aToMa

47 IToctynatel bopa

48 W3nyuenue u HOFJIOI_L[EHI/IeU(bOTOHOB TIpU [1epexo/ie aToMa C OJJHOTO
YDPOBHSI 9HEPTUU Ha APYToil. Buibl crieKTpoB

49 BonHOBble cBoucTBa yactull. Bonnsl e bpouna. KopryckynspHo-
BOJTHOBOM /lyanr3M. CIIOHTaHHOE M BBIHY)K/IEHHOE H3/TyueHue

50 OTkpbITHE paguoakTUBHOCTH. OnbIThl Pe3epdop/a o onpeeneHuo
COCTaBa Pa/IM0aKTUBHOI'O U3/TyYeHHUs

51 CaoticTBa anba-, beTa-, raMMa-u3nyueHus. BivsiHue
Pa/IM0AaKTUBHOCTH Ha >KUBble OPraHU3Mbl

59 OTKpbITHE IPOTOHA U HEUTpOHa. M30Tonbl. Anbba-pacna,.
ONeKTPOHHbBIN Y MTO3UTPOHHBIN OeTa-pacra/. I'aMMa-u3nydeHue
OHeprus CBsI3U HYK/IOHOB B sifipe. f1iepHble peakiuu. fnepHbli

53 peakrtop. [1po6ieMsl, TIepCeKTUBBI, 3KOJIOTHYECKHe acTIeKThI
sIZIePHOM SHEPreTUKU

54 OneMmeHTapHble yacTuLpl. OTKpbITHE NO3UTPOHA. MeTo/bl

HabJTFOZIeHHs1 M perucTparvy 31eMeHTapHbIX YacTull. Kpyrbiii ctos
«DyH/IaMeHTa/IbHbIe B3auMo/ielicTBUs. EAMHCTBO hu3nueckoit




KapTUHbI MUDa»

Bup 3Bé3aHoro Heba. Co3Be3/us, ipKue 3BE3/Ibl, T/IaHeThI, KX

i BUIMMOe JBrKeHre. CoTHevHasi CUcTemMa 1

56 CoviHue. CosiHeyHasi akTUBHOCTb. VIcTOUHMK 3Hepruu CosHLa U 3BE3] 1
3BE3/1bl, X OCHOBHbIE XapaKTEePUCTUKU. 3BE3/bI [JTABHOU

57 roc/iej0BaTe/IbHOCTU. BHyTpeHHee cTpoeHUe 3B€31. CoBpeMeHHbIe 1
Tpe/ICTaBIeHUsI O MPOUCXOXKAEHUH U 3BOJIrOLIMU COJIHLIA U 3BE3]]

58 Mneunsiii [Tyts — Hama ["anaktvka. [lonoxxeHue v 1BrKeHue 1
Connua B 'asiakTuke. I'ajlakTvky. YEpHble [bIPhI B sijpax rajJlakTUK

59 BcenenHasi. Pa3beranue rasaktuk. Teopusi Bosbiiioro B3pbiBa. 1
PenukroBoe usnyuyenre. MertarasnakTyuka

60 HeperieHHbIe IPOOIEMbI aCTPOHOMHH

61 KoHTposbHast paboTa «371eMeHThl aCTDOHOMUH U aCTPODU3UKU»
O6o0r1aroruit ypok. Ponb pU3MKKM U aCTPOHOMUU B SKOHOMUYECKOM,

62 TeXHOJIOTUUeCKOU, COL[MalbHOM U 3THUYeCKOl cdepax /esaTe/TlbHOCTH 1
yesioBeKa

63 06061_1_18}011_113171 YPOK. Pu’om: 1 MecTo (DM3UKU U aCTPOHOMUH B 1
COBPEMEHHOU HayYHOU KapTUHe MUpa

64 O6ob6matomuii ypok. Poib dusnueckoi Teopr B hOpMHUPOBaHUHN 1
ripe/icTaB/IeHUN 0 pu3nyeckoil KapTUHe MUpa
O6o01atoruii ypok. MecTto ¢hu3nuecKoi KapTUHBI MUpa B 0011IeM

65 psi/ly COBpeMeHHBIX eCTeCTBeHHO-HayUHbIX TTpPe/ICTaB/JIeHUN O 1
rpupoje

66 Pe3epBHbINM yPOK. MarHutHoe 1noJie. J/IeKTPOMarHuTHasi UHA YKL 1

67 Pe3epBHbIii ypok. OnTrka. OCHOBBI ClleliaabHOW TeOpUH 1
OTHOCHUTE/IbHOCTH

68 PesepHblii ypok. KBaHTOBas (pri3vka. eMeHTbl aCTPOHOMUU U 1
acTpo(PU3UKU

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




