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Pabouas nporpamma no yueoHomy npeamery «du3uka» (0a30BbIid yPOBEHbB).
ITIOACHUTEJ/IBHASA 3AIINCKA

[Tporpamma 10 (hu3vKe 0a30BOTO YpOBHSI Ha ypOBHe cpefHero o0iiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBe TII0JIOKEHHWH U TpeOOBaHMI K pe3yjbTaTaM OCBOEHHS OCHOBHOM
obpa3oBaTe/TbHOM MporpamMmel, rpecTaBieHHbIX B PI'OC COO, a Takxke ¢ yuétom (hegepanibHOM
paboueii MporpamMMbl BOCITUTAHUSI U KOHLIEILIMY MperofaBaHus yuebHoro npeamera «Pu3mka» B
obpa3oBarenbHbIX ~ OpraHu3alusax Poccuiickoit  ®epepanyy, peanu3ylOMMX  OCHOBHBIE
obpa3zoBaresibHble IPOrPaMMBbl.

CogepkaHve mnporpaMmbl 10 (pM3MKe HarpaB/ieHO Ha (POpMHpOBaHHWe eCcTeCTBEHHO-
Hay4yHO# KapTuHbI Mupa 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, TpPeJAMeTHbIM U MeTarpeMeTHbIM
pe3ysibTataM OOyueHHs, a TAK)Ke YUYUThIBaeT HEOOXOJAMMOCTH peayu3alii MeXKIIpeJMeTHBIX
CBsizell (U3MKM C eCcTeCTBEHHO-HayUHbIMHA YyueOHbIMK TIpeZiMeTaMH. B Hell ompezesnsitoTcs
OCHOBHBIE 1]eJTi M3yuyeHusi (U3MKU Ha YpOBHe CpefiHero o0ijero obpa3oBaHUs, MIAHUPyeMbIe
pe3y/bTaThl 0CBOEHUs Kypca (pU3UKU: TMYHOCTHBIE, MeTarpeJMeTHbIe, TIpeZiMeTHbIe (Ha 6a30BoM
YPOBHe).

[Tporpamma 1o (pu3MKe BK/IHOYAeT:

® [IaHUpPYyeMble pPe3yJ/bTaThl OCBOEHUs Kypca (r3uKu Ha 6a30BOM ypOBHE, B TOM UHCIIe

TipeJiMeTHbIe Pe3y/bTaThl 10 ToiaM 00yUeHUs;

® copep)kaHue yueOHOro npeaMeta «Du3rka» 10 rojlaM 00yUYeHusl.

du3MkKa Kak HayKa o Haubosiee 00IIMX 3aKOHAX MPUPO/ibI, BBICTYTIAsi B KauecTBe yuebHOro
TpeiMeTa B IIKOJIe, BHOCUT CYIIeCTBEHHBIN BK/af, B CUCTeMY 3HaHMW 00 OKpY)KaroIleM MHUpe.
[IkonbHBIA KypCc (UMK — CHUCTeMOOOpa3yroIUi /sl eCTeCTBeHHO-Hay4YHbIX YyueOHBIX
NIpeJiMeTOoB, MMOCKO/IbKY (pr3MuecKre 3aKOHBI JIe)KaT B OCHOBE IPOLIeCCOB U SIBJIEHUH, U3ydyaeMbIX
xuMmuel, buosoruet, ¢usnueckod reorpadueil U actpoHomuell. Vcrnonb3oBaHHe U aKTUBHOE
npuMeHeHHe (r3MIeCKUX 3HaHUM OTpe/ieNisieT XapakTep U pa3BUTHe Pa3HOOOPAa3HBIX TEXHOIOTHIMA
B c(epe >SHEPreTHKH, TPaHCIIOPTa, OCBOEHHSI KOCMOCA, TMOy4YeHWs] HOBBIX MaTepuasnoB C
3a/laHHbIMU CBOWMCTBaMHU U JIpyrux. Vi3yuenue (r3UKy BHOCUT OCHOBHOM BKJ1a/, B POPMHUPOBaHUe
eCTeCTBeHHO-HayuHOW KapTHHBI MHMpa oOydJarouuxcsi, B (opMHUpOBaHMe yMeHUIl TPUMEHSITh
HayYHBIN METOJ, TT03HaHWSI TP BBITIOIHEHUH UMH YUeOHBIX WCC/Ie/I0BaHUIM.

B ocHoOBY Kypca ¢u3UKHU 151 yPOBHS cpefiHero obiijero o6pa3oBaHusi M0JI0XKeH psif, ujei,
KOTOpble MOXKHO pacCMaTpyBaTh KaK MPUHLUIIBI €r0 OCTPOeHUSI.

Hoes yenocmHocmu. B cOOTBETCTBUM C Hel KypC SIBJISIETCS] IOTUUECKU 3aBepIlIEHHBIM, OH
COZlep>KUT MaTepHuas U3 BcexX pas3fiesioB (pr3MKH, BK/IOUaeT KaK BOIPOCH! KJIaCCUYEeCKOH, TaK U
COBpeMeHHOM (PH3UKH.

Hoes eeHepanuzayuu. B cooTBeTCTBUM C Hell MaTepHas Kypca (DU3UKH 00beIUHEH BOKPYT
¢usnueckux Teopud. Begyuum B Kypce sBisieTcsi (OpMHpOBaHHe TIpeJCTaBlIeHUNA O
CTPYKTYPHBIX YPOBHSIX MaTepyH, BellleCTBe U MoJIe.

Hoea eymanumapusayuu. Eé peanusauys npejrosiaraeT UCMoJ/Ib30BaHe 'YMaHUTapHOIO
noTeHIMasa (HpU3NUeCKor HayKu, OCMBIC/IEHHe CBSI3W pa3BUTHS (PU3MKHY C pPa3BUTHEM 00I1I[ecTBa, a
Takke C MUPOBO33peHUeCKHMH, HPABCTBEHHBIMU U 9KOJIOTHUECKUMU MpobieMaMH.

Hoes npuknaodHoti HanpagaeHHocmu. Kypc ¢pu3vku npesonaraet 3HaKOMCTBO C IITMPOKAM
KPYTrOM TeXHUUeCKUX M TEXHOJOTMYeCKUX NPU/I0’KeHNH M3yUeHHBIX TEOPUM U 3aKOHOB.

Hoes 5skonoeuzayuu peanusyeTcsi IOCPEJCTBOM BBEJE€HUSI 3/1EMEHTOB COJlepyKaHUs,
TIOCBAIIEHHBIX JKOJIOTHYeCKUM TpobsieMaM COBPeMEHHOCTH, KOTOpbIe CBsi3aHbl C pa3BUTHEM
TeXHUKH U TeXHOJIOTUH, a TaKKe 00CyKieHnst Ipo6JieM paLioHa/IbHOTO PUPOZOTIONIb30BaHMUS U
5K0JI0rnyecKoil 6e30MacHOCTH.



CTep>KHEBBIMM 37IeMEHTaMM Kypca (M3WKM Ha YpPOBHe cpejHero o0imiero obpa3oBaHUs
ABJISIIOTCSL  (pr3nueckre TeopuH ((OpPMUPOBaHME TIPEJCTaBJIEHUH O CTPYKTYpe TOCTPOEHHUS
¢u3rueckoil TeopuH, poaM (yHAAMeHTa/lbHBIX 3aKOHOB W TIPUHLUIIOB B COBPEMEHHBIX
TIPe/ICTaB/IEHUsIX O TIPUPOJZe, TPAHULIAX NMPUMEHUMOCTH TEOPWH, [Jis OMUCAHUS eCTeCTBEHHO-
HayUHBIX SIBJIEHUW Y TIPOLIECCOB).
CHcTeMHO-/1eATe/TbHOCTHBIN MOAX0/ B Kypce (DU3UKM pean3yeTcs Mpexk/ie BCero 3a CuéT
OpraHv3alLy KCTepUMeHTabHON AesTesibHOCTH obOyuaroumxcs. st 6a30Boro ypoBHsS Kypca
GU3MKK — 3TO WCIO/b30BaHWE CUCTEMBI ()POHTATLHBIX KPAaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U
nabopaTopHbIX paboT, KOTOpble B Tporpamme 1o (u3MKe 0O0beJUHEHbI B OOIIUK CITUCOK
yUeHUYeCKUX TMPAKTUYeCcKuX paboT. BeijeseHne B yka3aHHOM TiepeuHe jlabopaTOpHBIX pabor,
MIPOBO/IMMBIX [/II KOHTPOJII W OLeHKH, OCYLIeCTB/ISeTCS yYaCTHUKaMu 00pa3oBaTenbHOro
TIpoLiecca UCX0/st U3 0COOEHHOCTeH TIaHUPOBaHUSL M OCHAIleHUs1 KabuHeTa ¢pu3uku. [1pu aTom
obecrieunBaeTcsi OB/aJieHHe OOYYarOIIMMUCS YMEHUsIMUA TIPOBOAWUTH KOCBEHHbIE W3MepeHWUs,
WCC/IeJOBaHKsI 3aBUCUMOCTeH (U3NMUECKMX BEJMYMH M TIOCTAaHOBKY OITBITOB IO TIPOBEPKE
TIpe/I/IOKeHHBIX THUTIOTE3.
Bosibilioe BHUMaHWe y[e/isieTcsl PeIeHni0 PaCUETHBIX M KaueCTBeHHBIX 3ajau. [Ipu 3Tom
JJ1s1 PACYETHBIX 33/jau TIPUOPUTETOM SIB/ITFOTCS 3a/jauvl C SIBHO 3alaHHOM (hM3MUeCcKOoi MOJesbio,
TI03BOJISIFOIIIME TIPUMEHSITh U3yUeHHbIe 3aKOHBI M 3aKOHOMEPHOCTH KakK U3 OJJHOTO pa3zesia Kypca,
TaK W WHTErpUpys 3HAHUS W3 Pa3HbIX pa3jesioB. [l KaueCTBEHHBIX 3alad TPHOPUTETOM
SBJISIIOTCSL  3aJlaHUST Ha OOBsCHEHWEe TIpOTeKaHWs (U3UYEeCKHUX SIBJIEHUHA W TIPOIIeCCOB B
OKpYy>Karoiel >xu3Hu, TpeOyroie BbiOOpa (pr3WdyecKoi MOZe/nu A CUTYal[id TPAKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.
B cootBerctBuu c TpeboBanmsiMu PI'OC COO K MarepHasbHO-TEXHUUECKOMY
obecrieueHnto yuebHoro nporjecca 6a3oBbIii ypoBeHb Kypca (DH3MKU Ha YPOBHE CpeJjHero o01jero
oOpa3oBaHUs [JO/DKEH M3yuyaTbCsl B YC/IOBUSIX TTPeAMETHOTO KabnHeTa (GM3MKU WM B yCIOBUSIX
WHTETPUPOBAHHOTO KaOWHEeTa TIPeJIMETOB eCTeCTBEHHO-HAay4YHOro IMK/Ia. B kaOuHeTe (u3uku
JO/DKHO ObITh HeoOXogumoe jabopaTopHOoe 00OpyJOBaHWe il BBITIOJTHEHHSI YKa3aHHBIX B
Tiporpamme 1o (pU3MKe YUeHHUeCKHUX MPAKTUUeCKUX paboT v IeMOHCTPALIMOHHOE 000pY/J0BaHHE.
IeMoHcTpaioHHOe 00opy/j0BaHWe (OPMHUPYeTCsi B COOTBETCTBHM C TIPHUHLIATIOM
MHWHHMaJTbHOM /JOCTaTOUYHOCTH U 00ecrieurBaeT MOCTAHOBKY MEPEUYMCIEHHBIX B MPOrpaMMe 10
¢u3rKe KIHOUEBBIX AEMOHCTpPALWMN [ HWCCIe[OBaHUs HM3y4yaeMbIX SIBJIEHHM U TIPOLeCCOB,
IMITUPUYECKUX U (QyHJAMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX MTPUMEHEeHHH.
JlabopaTopHoe 00OpyZiOBaHWe /ISl YUEHWUECKHX TMPAKTUUecKux pabot ¢opmupyercs B
BU/Ie TEMAaTHUECKMX KOMILIEKTOB M 00ecreunBaeTCsi B pacyéTe OJHOTO KOMIUIEKTA Ha JIBYX
obyuatomuxcsi. TemaTnueckue KOMILIEKTHI JlaDopaTOpHOTO 00OpYy/OBaHUS [JO/DKHBI OBITH
TIOCTPOEHBl Ha KOMIUJIEKCHOM MCIIO/Ib30BaHUM aHAJIOTOBBIX M I[U(POBBIX MPUOOPOB, a TakKkKe
KOMITBIOTEPHBIX M3MEPUTE/IbHBIX CHCTEM B BH/le LIM(POBBIX 1abopaTopHii.
OCHOBHBIMU LIe/ISIMU U3y4eHHst (GU3UKH B 0011[eM 00pa30BaHMY SIBJISTFOTCS:
* (dopmupoBaHMe WHTepeca W CTpeM/IeHUs OOYYalOLMXCS K HAyYHOMY H3yUeHUIO
TIPUPO/IbI, Pa3BUTHE UX WHTE/IEKTYa/TbHBIX ¥ TBOPUECKHUX CITIOCOOHOCTEH;

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

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

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

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

HoctkeHne 3TUX Lienell obecrieunBaeTcs pellleHHeM CIeAYIOIIMX 3a7ad B IpoLjecce
u3ydeHUst Kypca (GU3NKU Ha YPOBHe cpeZiHero o0iriero o6pa3oBaHus:



* mpuoOpeTeHWe CUCTeMbI 3HaHUN 00 OOIMX (HHU3MUECKMX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TeOpUsIX, BK/IIOUasi MeXaHUKY, MOJIEKY/ISIpHYIO (DH3UKY, 3/1eKTPOJUHAMUKY, KBAHTOBYHO
(bU3MKY U 371eMeHThI acTPOhU3UKY;

* (QopmupoBaHHe yMeHHUI TIPUMEHSITb TeOpeTHUecKrWe 3HaHUs [Jisi OOBsICHeHUs
¢u3nUecKUx SB/€HUM B TpUpPOJe U [ TPUHATHS NPaKTUUYeCKUX pelleHuil B
TIOBCe/JHEBHOM JKU3HHU;

® 0CBOEHHE CTOCOOOB pelleHUs] Pa3/IMYHbIX 3a7au C SIBHO 3aJaHHOW (hH3nUecKon
MO/Ie/IbIO, 33/la4, 0/jpa3yMeBatoIIX CAMOCTOSITE/IbHOE CO3JjaHue (PU3UYeCKOU MOoJenH,
a/leKBaTHOMW YC/IOBUSIM 3a/lauM;

® oHUMaHHe (U3NUYEeCKUX OCHOB W TIPUHLIUIIOB JIeMCTBUSI TEXHUUECKHUX YCTPOWUCTB U
TeXHOJIOTMUeCKUX MPOLIeCCOB, UX BJIUSHUS Ha OKPY)KatoLLlyto Cpesy;

® OB/IaJleHMe MeTO/laM{ CAMOCTOSATEIbHOrO IJIAHWPOBAHUS W MPOBeZeHUs (PHU3UUeCcKUX
S5KCTIepUMEHTOB,  aHajiu3a W MHTeprnpeTaluud  WHGOpMalUy,  OIpeZe/eHUs
JIOCTOBEPHOCTH MOYYEHHOI'O pe3y/ibTaTa;

® Co3JaHye yCJIOBUW JJ1S1 pa3BUTHSI YMEHUM NMPOEKTHO-UCC/Iel0BaTe/IbCKOW, TBOPUECKOU
JlesITeIbHOCTH.

Ha u3yuenue ¢u3uku (0a30BBI ypOBEHb) Ha YPOBHe cpejHero o0iero obOpa3oBaHUs
otrBoguTcs 136 yacoB: B 10 knacce — 68 yacos (2 yaca B Hefiest0), B 11 kacce — 68 yacoB (2 yaca B
HeJIeJto).

[pepasiaraemMelii B iporpamme 1o (usuke repeueHb 1abopaTOPHBIX U NIPAKTUYeCKUX paboT
SIBJISIETCS] PEKOMEH/[0OBaHHBIM, yUUTesb [iejlaeT BbIOOD IpOBesieHHs J1abopaTopHBIX paboT u
OTIBITOB C YUETOM UHUBH/ya/lbHBIX 0COOEHHOCTel 00yJaroLxcsl.

COJEPXAHUE OBYUYEHUSA

10 K/ITACC

Paszpen 1. ®u3ukKa ¥ MeTo/ibl HAy4YHOI'0 IO3HAHUSA
®du3uKa — HaykKa O Tipupofe. HayuHble mMeTOAbI MO3HAHUSI OKpYKarollero mupa. Posb
9KCTMeprMeHTa U TeOpyH B TIPOLiecce MO3HaHWs TTPUPO/Ibl. DKCIIePUMEeHT B (hU3HKe.
MopenvpoBaHue ¢Gu3NUecKuX siBJeHUM U TipolieccoB. HayuHble rurote3bl. dusnueckue
3aKOHBI U TeOpru. ['paHULIbI MPUMEHUMOCTH (H3UUeCKHUX 3aKOHOB. [IpUHLIUIT COOTBETCTBUSI.
Ponb u mecto ¢u3uku B (POpMHpPOBaHWMM COBPEMEHHOW HayyHOW KapTUHbI MUpa, B
MPaKTUYeCKOU J1esiTe/TbHOCTH JIFOJIe.
Llemoncmpayuu
AmnasoroBbie 1 UG POBbIe U3MeEpPUTE/TbHBIE TIPUOOPHI, KOMITBIOTEPHBIE JATUHKH.

Pa3pgen 2. MexaHnukKa

Tema 1. KuHemamuKka

MexaHnnueckoe [BMWKeHHe. OTHOCUTE/NBHOCTb MeEXaHWUeCcKoro mABwkeHus. Cucrema
orcuéra. Tpaekropus.

[TepemelijeHre, CKOPOCTh (CpefHsisi CKOPOCTb, MIHOBEHHasi CKOPOCTb) U YyCKOpeHHe
MarepuajbHOW TOUKU, UX MPOEKLIMM Ha OCU CHUCTeMbl KoopAuHaT. Co)KeHUe mepeMellleHnd 1
CJIOKeHHe CKOPOCTeu.

PaBHOMepHOe U PaBHOYCKOpeHHOe TMpsIMOJIMHeHOe ABWKeHue. ['padMKu 3aBUCUMOCTH
KOODP/ZIMHAT, CKOPOCTH, YCKOPEHUsI, MyTH U NlepeMelljeH!s1 MaTepUaJlbHOW TOUKU OT BPEMEHH.

CBobOogHOe TiafieHre. Y CKopeHre CBOOOIHOTO Ma/IeHusl.

KpuBonvHeliHoe [BwkeHHWe. [IBW)KeHHWe MaTepUaJibHOM TOUKM MO OKPYKHOCTH C
TOCTOSIHHOM T10 MO/TyJ/TH0 CKOPOCTBIO. YTJI0Basi CKOPOCTh, JIMHelHasi CKOpocTh. [lepuoj 1 yactoTa
obparrienusi. [leHTpoCTpeMUTETbLHOE YCKOPEHHE.

TexHUYeCcKre yCTPOUMCTBA U MPAaKTHUeCKoe NMpHUMeHeHue: CIIJ0MeTp, JABW>KeHUe CHapsi/JioB,
Lle[THbIe U peMEHHbIe Tlepe/iauu.



LemoHcmpayuu

Mopenb cucTeMbl OTCU8Ta, WUIFOCTPALIUsS KUHEMaTUYeCKUX XapaKTePUCTUK JBUKEHUSI.

[TpeoGpa3oBaHue ABWKEHHH C MCIIOIH30BaHUEM MPOCTHIX MEXAaHHU3MOB.

[TageHvie Ten B BO3ZjyXe U B pa3peXeHHOM ITIPOCTPaHCTBe.

Habmtofenve nBrkeHys Tena, OPOIIEHHOTO TIO/, YT/I0M K TOPHU30HTY ¥ FTOPU30HTABHO.

V3mepeHue yckopeHUst CBOOOIHOTO Ta/IeHUsI.

HarnpaBsyieHye CKOpOCTH IIPU [IBWKEHUU 10 OKPY>KHOCTH.

YueHnuueckuli skcnepumeHm, 1abopamopHble pabombil

V3yyeHne HepaBHOMEPHOI'O JBWKEHHUS C LeJIbI0 OIpe/ie/ieHUss MTHOBEHHOM CKOPOCTH.

VccneoBanre COOTHOLLIEHUSI MEXKAY MYTSMU, IPOM/IeHHBIMU TEJIOM 3a [10C/1e/j0BaTe/IbHble
paBHble TIPOMEXYTKHA BpPeMeHU IIPU PaBHOYCKOPEHHOM [BIDKEHUM C HaudalbHOM CKOPOCTHIO,
PaBHOM HYJIIO.

W3yueHne nBMKeHUs LIapUKa B BA3KOM KUJKOCTH.

V3yueHue JBM>KeHUs Tesa, OPOLIIEHHOTO FOPU30HTA/IBHO.

Tema 2. /lunamuka

[TpuHLMn otHOCKTenbHOCTH ["anunest. I1epBoiii 3akoH HbloTOHA. VIHepLanbHble CUCTEMBbI
OTCY€Ta.

Macca Tena. Cwna. TlpuHiun cyneprio3uuyyd cuna. Btopoit 3akoH HbroToHa pyis
MaTepHaabHOU TOUKU. TpeTuit 3akoH HbrOTOHA /11 MaTepHabHbIX TOYEeK.

3aKoH BceMUpHOro Tarotenust. Cuia TsbkecTu. IlepBasi KocMyuueckasi CKOPOCTb.

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

Tpenuve. Buzbl TpeHus (1OKOsI, CKOMb)KeHus1, KaueHust). Cuia TpeHusi. Cyxoe TpeHue. Cuna
TPeHUs1 CKOJIbXKeHHUs1 U cuiia TpeHus nokosi. KosddurnmeHnTt Tpenus. Cuia CONpoTUB/IEHUS TPU
JBU)KEHUHU TeJjla B XKUJAKOCTU WU rase.

[MTocTynaresnsHOe U BpaliaTe/ibHOe JBIKEHNEe aOCOMI0THO TBEPOTO Tera.

MoMeHT CUJIbI OTHOCUTE/IBHO OCH BpalljeHus. [11euo cuibl. Y c10BUsl paBHOBeCUs TBEPA0ro
Tesa.

TexHWuyeckue yCTPOMCTBA U IIpaKTHUUeCKOe TpHMeHeHWe: TMOALLWITHUKY, [BWKeHUe
VICKyCCTBEHHBIX CITyTHUKOB.

Llemoucmpayuu

SABneHuve uHepLUU.

CpaBHeHHe MacC B3aUMO/eMCTBYIOLLUX Tel.

Bropoi 3akoH HeroToHa.

N3mepenue cui.

CroxxeHue CUJL

3aBUCHMOCTb CUJIbI YIIPYTOCTH OT e OpMaLivy.

HesecomocTs. Bec Teia npyu yCKOpeHHOM MO4bEMe U NaleHUHU.

CpaBHeHMe CUJI TPeHUs TIOKOsI, KAUeHUS U CKOJIbKeHUs.

YcnoBus paBHOBeCusl TBEPZAOro Tesa. Bubl paBHOBeCUs.

YueHnuueckuli skcnepumeHm, 1abopamopHble pabombl

V3yueHne nBrkeHUst OpyCKa 10 HAKJIOHHOM TIJIOCKOCTH.

WccnenoBanue 3aBUCMMOCTH CUJI YIIPYTOCTH, BO3HUKAKOIIUX B IPYXKUHE U Pe3UHOBOM
obpasiie, oT ux gedopmaryu.

ViccnenoBanue ycioBYi paBHOBeCHsI TBEPZOrO TeJla, UMEIOLLero 0Ch BpallleHuUs.

Tema 3. 3akoHbl COXpaHeHUs 8 MeXAHUKe

VmMnynibCc MaTepuanbHOM TOUKH (Tena), CUCTeMbl MaTepuaibHbIX ToUYeK. VIMITy/IbC CUJTBI U
V3MeHeHVe UMITy/IbCa Tejla. 3aKOH COXpaHeHUs! UMITy/Ibca. PeakTHBHOe IBIKeHue.

Pabota cunbl. MOIIHOCTb CHJTBI.

KuHeTnueckasi Hepruss MarepuasbHOM TOukd. Teopema 00 M3MeHEeHMH KUHETUYeCKOU
JHEepruu.



[MoTenumanbHas sHeprus. [loTeHLManbHas SHePrys ynpyro Ae(opMUpPOBaHHON TIPYKUHBI.
[ToTeHLMabHast SHEPTUs Tea BOIM3U TTOBEPXHOCTH 3eMITH.

[ToreHMambHBIE W HETOTeHIManbHble CWIbl. CBs3b pabOThI HEMOTEHIUATBHBIX CHIT C
v3MeHeHeM MeXaHWUeCKOM SHepruu CUCTeMbI TeJl. 3aKOH COXpaHeHUs] MeXaHUUeCKOUW SHepruu.

Yrpyrue v HeyIipyrue CTOJIKHOBEHUS.

TexHuYecKre yCTPONCTBA U TMpaKTUUeCKoe TMpUMeHeHUe: BOJOMET, KOMEp, MpY>XUHHBIN
MIUCTOJIeT, JBUKeHUe pakeT.

Llemoncmpayuu

3aKOH COXpaHeHus UMITyJIbCa.

PeakTuBHOE JIBU)KEHMeE.

[Tepexop MOTeHIUATLHON SHEPTUU B KWHETHUECKYIO U 00paTHO.

YueHnuueckuli skcnepumeHm, 1abopamopHble pabombl

V3yueHne abCOMIOTHO HEYNPYroro yZapa C TOMOIIBIO /IBYX OJWHAKOBBIX HUTSHBIX
MasiTHUKOB.

VccnemoBanuie cBsi3u pabOThI CUIbI C WU3MEHEHHWEM MeXaHWUYeCKoW SHepruud Teja Ha
TpYMepe pacTsHKeHUsl pe3MHOBOI0 JKI'yTa.

Pa3pen 3. MonekynspHas (py3uKa ¥ TepMo/JUHAMHUKa

Tema 1. OcHO8bI MO/1€Ky/ISIPHO-KUHemMu4ecKoll meopuu

OCHOBHBIE TI0I0XKeHHsT MOJIEKY/ISIPHO-KMHeTUUeCKOW TeOPUU U UX OMbITHOe 000CHOBaHUe.
bpoyHoBckoe aBmwkenue. [Jrddysus. Xapakrep ABUKeHHS M B3aUMO/eliCTBUS UaCTHUL]| Bell{eCTBa.
Mogjenu CTpoeHuUs Ta30B, KUJKOCTel U TBEPABIX Tel U 00bsiCHeHe CBOMCTB BelljeCTBa Ha OCHOBe
3TUX MoZened. Macca u pasmeps! Mosekysl. Konmuectso Bewectsa. [locrosiHHass ABoragpo.

TernnoBoe paBHOBecHe. TemriepaTypa U eé usmepenue. Illkana temrneparyp Llenbcust.

Mogens npeanbHoro rasa. OCHOBHOe ypaBHeHHe MOJIEKY/ISIPHO-KMHETUYeCKOU TeOopuur
uiealbHOTO Tra3a. AOcosioTHas TemriepaTypa Kak Mepa cCpefiHeM KUHEeTHUYeCKOW JHepruu
TeIJIOBOI'o ABWXKeHUs yacTull rasa. [lIkana temneparyp KesbBrHa. I'a30Bble 3aKOHBL. Y paBHeHUe
MengeneeBa—KnarnetlipoHa. 3akoH [lanbToHa. M3ompoliecchl B WjjeaibHOM ra3e C MOCTOSTHHBIM
KOJIMYeCTBOM BellecTBa. ['padmyeckoe mnpejcTaBieHre H30MpOLIECCOB: H30TepMa, H30X0pa,
r3o0apa.

TexHUYeCKre yCTPOICTBA U TIPaKTHUeCKOe NTpUMeHeHHe: TepMoMeTp, bapomeTp.

Llemoucmpayuu

OmnbIThl, [lOKa3blBaloOIMe [UCKPeTHOe CTpOeHWe BelllecTBa, ¢ororpaduy MoseKy
OpraHUYeCcKUX COeUHEHHUH.

OnbITbl N0 AW Y3UM KUAKOCTEN U ra3oB.

Mogens 6pOyHOBCKOTO JIBUXKEHHUSI.

Mogpens omneita IITepHa.

OnbIThl, JOKa3bIBalOLMe CyllleCTBOBaHME MEKMOJIEKY/ISIPHOTO B3aUMO/IeCTBUS.

Mogens, WUTIOCTPUPYIOLas PUPOAY JaB/IeHUs ra3a Ha CTeHKH COCyZa.

OnbIThI, WUTFOCTPUPYIOLLME YpaBHEHUe COCTOSIHUS W/ea/lbHOr0 ras3a, U30MpoLiecChl.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

OmnpezieneHrde Macchl BO3JlyXa B KJAaCCHOM KOMHaTe Ha OCHOBe H3MepeHMH 00BEMa
KOMHATBI, 1aBJIeHUsI U TeMITepaTypbl BO3ZlyXa B HeH.

WccnenoBanue 3aBUCMMOCTU MeXXly llapaMeTpaMy COCTOSIHUS pa3pe)KeHHOr o rasa.

Tema 2. OcHo8bl MepMOOUHAMUKU

TepMoarHaMUuecKasi cCUCTeMa. BHYTpeHHsIsl SHeprusi TepMOJAWHaMHUYeCKOW CUCTEMbI U
criocobw1 eé n3meHenusi. KommuecTBo TersioTel M pabota. BHyTpeHHsisi SHeprusi OHOATOMHOTO
yJieaslbHOrO rasa. Bujipl Teriornepesaun: TerioNnpoBOAHOCTb, KOHBEKLUS, U3/lyueHue. Y JebHast
TeII08MKOCTh BelllecTBa. KoMuecTBo TeroTsl IIPY TeIionepesayve.

[Toustne 06 aauabaTHoMm Tiporiecce. IlepBbIii 3aKOH TepMOJUHAMUKU. [IprMeHeHUe
TIepBOr0 3aKOHA TePMOJMHAMUKH K M3omporieccaM. I'padrueckast mHTepripeTalysi paboThs rasa.



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

TernioBble MallvHbL. [IpUHIMITLI [1eHCTBYS TEIJIOBbIX MalliiH. [Ipeobpa3oBaHusi 3HepPruu B
TeryI0BbIX MalliHax. Kos@@uiireHT nmosiesHoro feicTBys TeraioBou MaiuHbl. Llukn KapHo v ero
K03 GHUL[HEHT MOIe3HOT0 JeNCTBUsL. DKOJIOTUUeCKHe TPo6/ieMbl TeTI09HepreTUKH.

TexHHueckue yCTPOMCTBA M IPakKTHYeCKOe IIpUMEeHeHWe: JBUraresb BHYTPEHHEro
cropaHusi, ObITOBOM XOJOAWIBHUK, KOHAULIMOHED.

LemoHcmpayuu

Vi3MeHeHe BHyTpeHHeW SHeprud Tejia TIPU COBepIeHWH paboThl: BbUIET TPOOKU W3
OyTBUTKY TIOZ, IeHICTBHEM C)KaTOr0 BO3ZyXa, HarpeBaHue 3¢upa B TaTyHHOU TPyOKe My TéM TpeHHs
(Buaeo;eMOHCTpaLus).

V3MeHeHVe BHyTpeHHeU SHepruy (TeMmIiepaTypsl) Tesla [py Teruionepezave.

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

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

YueHnuueckuli skcnepumeHm, 1a6opamopHble pabombl

V3mepeHue yzie/IbHOU TeNI08MKOCTH.

Tema 3. Aepecamubie cocmosiHus geujecmea. Pazoeble nepexoobl

[Tapoobpa3oBanue 1 KoH/eHcalus. VicriapeHne v KurieHue. AGCOMIOTHAS M OTHOCUTETbHAs
B/JIAKHOCTh BO3/yXa. HachkllljeHHbIM nap. YzenbHasi TeruioTa rapoobpa3oBaHUsl. 3aBUCHMOCThb
TeMIlepaTypbl KUIIeHUs OT /laBJ/IeHusl.

TBépaoe Teno. Kpucrannmueckre u aMop@Hble Tesa. AHU30TPOIKMSI CBOKWCTB KPUCTA/IIOB.
Kugkue kpucramibl. CoBpeMeHHble MaTepuasbl. IlnaBineHue W KpucTa/udsanud. Y eabHas
TeruioTa TuiaBieHus. Cyoiumariys.

YpaBHeHue TeryioBoro HamaHca.

TexHWuyeckye YCTPOWCTBA W IIPaKTUUeCKOe NpHUMeHeHWe: TUIPOMEeTpP U TCHXPOMETP,
Ka/IOpUMeTP, TEXHOJIOTHY T10/IyUeHHUs] COBpEMEHHBIX MaTepHasioB, B TOM YMC/Ie HaHOMaTeprasoB,
Y1 HAHOTeXHOJIOTUH.

LemoHcmpayuu

CBoliCTBa HACBIIIEHHBIX T1ApOB.

Kvrenvie npy NOHWKeHHOM [|aB/IeHUH.

CriocobbI M3MepeHHs BIa)KHOCTH.

HabmtoeHre HarpeBaHUsI 1 M/1aBJIeHMs] KPUCTA//TMUECKOTO BellleCTBa.

JeMOHCTpaLus KpUCTaIIoB.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

V3MepeHne OTHOCHUTENBHOW BIQXKHOCTHU BO3/yXa.

Pa3zpen 4. DnekTpojuHaMuKa

Tema 1. Dnekmpocmamuka

OnekTpy3auus Tesl. OJIeKTpUUeCKWd 3apsii. [IBa BHza 371€KTPUUECKHUX 3apsifioB.
[TpoBOAHMKY, M3/IEKTPUKU U TIOJIYTIPOBOJHUKN. 3aKOH COXPAaHEHHs JIeKTPUYeCKOoro 3apsza.

Bs3aumopgeiictBue 3apsiioB. 3akoH KysioHa. ToueuHbld  3/1eKTpUUYeCKUM  3apsif.
Onektpuyeckoe Tosie. HanpspkEHHOCTb 3/1eKTpUueckKoro mnojd. [IpyHuMI  CyneprnosuLyu
3/1eKTPUYECKUX ToJiel. JIMHUY HanpsHKEHHOCTH 3/1IeKTPUYECKOro T0JIs.

Pabota cus asekTpoctaTuueckoro nosst. [Toteniuan. PasHocTs oTeHManoB. [TpoBoHUKH
Y [IM3JIEKTPUKU B 37IeKTPOCTaTUUYeCKOM ITosie. [lnsneKTpruueckasi IpOHULIAeMOCTb.

OnekTpoéMKoCTb. KoHpeHcaTop. O/eKTPOEMKOCTh IUIOCKOrO KOHZEHCAaTopa. JHeprus
3apsUKeHHOI'0 KOHZ|eHcaTopa.

TexHWUYecKue yCTPOMCTBA M TpPaKTUYeCKOe NPHUMEHeHMe: 3/1eKTPOCKOI, 3/1eKTPOMeTp,
3/IeKTPOCTaTHYeCKasl 3alljuTa, 3a3eMyieHHe 3/eKTPOrNpHUOOpOB, KOHZEHCATOp, KOMUPOBA/IbHBIN
anmnapar, CTPYWHBIN ITPUHTEP.

Llemoncmpayuu

Y CTpOMCTBO ¥ IPUHLIUII IeUCTBUS 37IeKTPOMETpa.



BsaumogencTBre Ha3/1eKTPU30BaHHbIX Tell.

ONeKTpruYecKoe r1oJjie 3apsykKeHHbIX Tell.

[TpoBOAHMKM B 3/1EKTPOCTaTUUECKOM II0JI€.

OneKTpocTaThyeckas 3aljuTa.

[I3/1eKTPUKY B 3JIeKTPOCTaTUYeCKOM I10JIe.

3aBUCUMOCTb 3/1eKTPOEMKOCTH IJIOCKOT'0 KOHZIleHCaTopa OT IUIOLa/u TJIaCTUH, PACCTOSIHUS
MeXXly HUMU U JU3JIeKTPUUeCKON IPOHULIAeMOCTH.

OHeprus 3apspKeHHOr0 KOH/leHcaTopa.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

N3mepeHue 3/1eKTPOEMKOCTY KOHZeHCaTopa.

Tema 2. IlocmosiHHbili 31eKmpudeckull mok. Toku 8 pas3aAuuHbIX cpedax

OneKTpUYeCcKui TOK. Y CJIOBUS CyllleCTBOBaHMS 3JIeKTPUYECKOro TOKa. VICTOUHMKM TOKa.
Cuna Toka. ITocTosiHHBIN TOK.

Hanpsikenuve. 3akoH OMa /151 ydacTKa Liernw.

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

Pabora anekrpuueckoro Toka. 3akoH /xoymns—/Ieniia. MOIIHOCTb 37IeKTPUYECKOTO TOKa.

ONeKTPOABWXKYLLas CUjla U BHyTPeHHee COIPOTUB/IEHNEe UCTOYHUKA TOKa. 3aKoH OMa f1s1
TI0JIHOU (3aMKHYTOM) /IeKTPUYeCKOH Lienu. KopoTkoe 3aMbIKaHue.

ONeKTPOHHas IPOBOAUMOCTb TBEPABIX MeTa/lJIOB. 3aBUCUMOCTb COIPOTUB/IEHUS] METa/lVIOB
oT Temneparypsl. CBepXnpoBOAUMOCTb.

OneKTprUYyecKuii TOK B Bakyyme. CBOMCTBA 3/1eKTPOHHBIX MyYKOB.

[MonynpoBoguukn. CoOCTBeHHass W TIpUMeCHasi TPOBOJUMOCTH TIOTYTIPOBOJHUKOB.
CoiicTBa p—n-niepexo/ia. [1oyrpoBoAHUKOBEIE TIPUOODHI.

OMNeKTpUYecKur TOK B pacTBOpax M paclllaBax 3/1eKTPOJIUTOB. OJIEKTPOJIUTUYeCKast
Jycconuanus. J1eKTPOoJIn3.

OneKTprYecKum ToK B rasax. CaMOCTOSITe/IbHBIM M HECAaMOCTOSTe/IbHBINA pa3psz. MonHus.
Ilna3ma.

TexHWUYecKue yCTPOMCTBA U NPAaKTUYeCKOe IIPUMeHeHye: amriepMeTp, BOJIbTMeTp, PeocTar,
WUCTOYHHMKUA TOKa, 3JIeKTpPOHArpeBaTe/ibHble TPUOOPHI, 37€KTPOOCBETHTE/IbHbIe TPUOOPHI,
TepMOMeTDP  CONpPOTHUB/IEHUS, BaKyyMHbIM  [10J, TEPMHUCTOpPbl U  (POTOPE3UCTOPHI,
T0JIy[IPOBO/IHUKOBBIN IU0/], Ta/lbBaHUKA.

LemoHcmpayuu

W3mepeHue cuiibl TOKA U HalpsDKeHUs.

3aBUCHMOCTb COIPOTUB/IEHUS LWIMHZAPWYECKUX IIPOBOJHUKOB OT [JIMHBI, IUIOLAAH
TI0TIepPeyHOro CeueHusl U MaTepuaria.

CMer1aHHOe CcOoejJMHeHHe ITPOBOJHUKOB.

[Ipsimoe u3MepeHHe 3/€KTPOABWXKYLLEeN cuibl. KOpoTKoe 3aMblKaHMe rajbBaHUUeCKOro
3/IeMeHTa U OL|eHKa BHYTPEHHero CONpOTUBIIEHHUS.

3aBUCUMOCTb COTIPOTUBJ/IEHUS] METa/UIOB OT TemIleparypbl.

[TpoBOAMMOCTB 3/1€EKTPOJIUTOB.

VickpoBo¥i pasps/ ¥ NpOBOJMMOCTb BO3/yXa.

OZBHOCTOPOHHSAS POBOAUMOCTD AUOAA.

YueHuueckuli skcnepumenm, 1abopamopHble pabombl

V3yyeHne cMeIIaHHOTO COeJUHEHUs] pe3UCTOPOB.

V3mepeHue 31eKTpOABWKYILEN CUJIbl ICTOUHMKA TOKA Y €er0 BHYTPEHHET 0 CONPOTUBIIEHMUS.

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.



MescnpeomemHble noHsimusi, CBsi3aHHble C W3y4YeHHWEM METO/I0B HAyyHOIO MO3HaHUS:
siBJieHWe, HayyHbIM (akt, ruroresa, ¢u3nWyecKas BeIMUMHA, 3aKOH, Teopusi, HabsojeHuUe,
5KCIIePUMEHT, MOJe/IMPOBaHNe, MOJie/lb, U3MepeHue.

Mamemamuka: peliieHre CUCTeMbl YDaBHeHUH, IMHelHast GyHKLMs, rapabosa, runepborna,
UX rpavKky U CBOMCTBa, TPUTOHOMeTpHYecKHe (PyHKIMU: CHHYC, KOCUHYC, TaHT'€HC, KOTaHTeHC,
OCHOBHOE TPUIOHOMETPHUYECKOe TOXKJECTBO, BEKTOpPbl M KX TMPOEKLMW Ha OCU KOOpJMHAT,
CJIOKeHHe BeKTOPOB.

Buonozusn: MexaHuueckoe [IBIDKeHHMe B JKMBOW mpupoze, nuddysus, ocMoc, TerioobmeH
JKUBBIX OPraHMW3MOB (BH/bl TeIoNepe/jauy, TerjioBOe paBHOBeCHe), 3/1eKTpUUecKre sIBJIeHUs B
JKUBOU MpUpOJeE.

Xumusi: [MCKpeTHOe CTpPOeHHe BellleCTBa, CTPOeHWe aTOMOB M MOJIEKYJ, MOJIb Bell|eCTBa,
MOJISIpHasi Macca, TeruloBble CBOMCTBA TBEPABIX Tes, >XUAKOCTEeH M ra3oB, 3JIeKTpUYecKHue
CBOMCTBA MeTaJlJIOB, 3/IeKTPO/IMTAYECKas! AUCCOLMALUS, FaJlbBaHHKa.

I'eoepacpus: BnaxxHOCTb BO3/lyXa, BeTpbl, DapoMeTp, TepMOMETP.

TexHonozus: ipeoOpa3oBaHue IBIKEHHU C WCTIOIb30BaHMEM MeXaHH3MOB, YUET TPeHUs B
TeXHUKe, TOJIWIHMKH, WCIO0/Ib30BaHHWEe 3aKOHAa COXpaHeHWsl MMITyJbCca B TeXHUKe (pakerta,
BOJOMET W [Jpyrue), JBWraTelb BHYTPEHHETO CropaHus, IapoBas TypOWHa, OBITOBOM
XOJIOAWIBHUK, KOHJULIMOHEP, TeXHOJIOTUU T0J/yUYeHHsI COBPEMEHHBIX MaTepuaioB, B TOM UHMC/ie
HaHOMaTepuaioB, W  HAHOTEXHOJIOTHMHM,  3JeKTpoCTaTUuecKass  3alljuTa,  3a3eM/eHue
3/1IeKTPONPUOOPOB, KCEPOKC, CTPYHMHBIM TPUHTEp, 3JIeKTPOHAarpeBarTesbHble TPUOOPHI,
3/IEKTPOOCBETHUTE/IbHBIE PUOOPHI, TaTbBaHUKA.

11 K/TACC

Paszpen 4. DnekTpojuHaMuKa

Tema 3. MazHumHoe nose. 3/1eKmpoMazHUMHAasi UHOYKYust

[TocTosiHHBIE MarHuThbl. B3auMoJenCTBHME MOCTOSIHHBIX MarHWTOB. MarHuTHoOe TMoJe.
BekTop mMarHuTHOM UHAYKLMK. [IpUHIMN Cyreprno3uLiMi MarHUTHBIX MoJ1ei. JIMHUM MarHUTHOU
VHAYKUWW. KapTvHa MTMHUM MarHUTHOW MH/YKLIAU T0J1S1 IOCTOSIHHBIX MarHUTOB.

MaruuTtHoe mojie TIPOBOJHMKA C TOKOM. KapTuHa MMHWKA WHIYKLMM MarHUTHOTO TIOJIS
JJIMHHOTO TIPSIMOTO TIPOBOJHMKA M 3aMKHYTOrO KOJbLIEBOTO TMPOBOJHMKA, KATYIIKA C TOKOM.
OmneIT OpcTesa. BlauMopeiicTBre TTPOBOJHHUKOB C TOKOM.

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

Cuna JlopeHuia, eé MoAynb M HampabieHue. [IB>keHHWe 3apsDKEeHHOM 4YacTULIbI B
OJJHOPOZIHOM MarHUTHOM Tiojie. PaboTa cusbl JlopeHiia.

flBneHye 5/1eEKTPOMarHUTHOM WHAYKLMM. [IOTOK BeKkTopa MarHWTHOW WHAYKLIUU.
ONeKTPOABWXKYLLAsk CU/la UHAYKLMU. 3aKOH 37IeKTPOMarHUTHOM UHAYKLUK Dapajest.

BuxpeBoe 3sekTpuueckoe r1oJje. ONEKTPOABWKYLAs Cula UHAYKLUU B IIPOBOJHUKE,
JBIDKYILIEMCS TIOCTYIaTe/IbHO B OJHOPOJHOM MarHMUTHOM I10JI€.

IIpaBuso JleHua.

WNHyKTUBHOCTD. SIBNeHHe CaMOUHAYKLMU. DJIeKTPOABIIKYIIIAs CUIa CAMOMHAYKIWH.

OHeprusi MarHUTHOT'O T0J1s1 KaTYIIKX C TOKOM.

OneKTpOMarHUTHoe IoJie.

TexHWuyecKyue yCTPOMCTBA M IIpakKTHUYeCKOe T[pUMEHeHHWe: TIOCTOSIHHble MarHUTHI,
3JIEKTPOMAarHUThI, 3/1IeKTPO/IBUraTe/lb, YCKOPUTE/IU 3/IeMEeHTapHbIX YaCTHUL], UHAYKLMOHHAS Meub.

Llemoncmpayuu

OmsIT OpcTea.

OTK/IOHEHMEe 3JIeKTPOHHOTO ITyYKa MarHUTHBIM I10JIeM.

JIVHWY MHAYKLMYM MarHUTHOTO MOJIS.

B3aumogeiicTBue [ByX POBOJHUKOB C TOKOM.

Cuia Amrepa.



[HencrBue cribl JIopeHIla Ha MOHBI 3/1EKTPOJIUTA.

SIBneHue 371eKTPOMarHUTHOM MHAYKLIUH.

IIpaBuio JleHua.

3aBUCHMOCTb 371€KTPO/IBWXKYILEH CUIbI MHAYKLMK OT CKOPOCTH W3MeHeHHs] MarHWTHOTO
MOTOKaA.

fIBneHve caMOUHIYKLMH.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

V3yyeHrie MarHUTHOT'O TOJIS1 KATYLLIKHA C TOKOM.

WccnenoBanue [erCTBUSI IOCTOSTHHOIO MarHWTa Ha paMKy C TOKOM.

VccnenoBanue siBieHUs 371eKTPOMarHUTHOM MHAYKLIMH.

Pa3pen 5. Kose0auus ¥ BOJTHBI

Tema 1. MexaHuuecKue u 3/1eKmpomazHUmMHble Ko/1e0aHus

KonebarenbHasi cucrema. CBoOojHble MexaHWueckue KoseOaHus. ['apMoHMUecKue
Konebanusa. Ilepwos, uacrtota, amruMTyZa U Qas3a Kosebanwid. [Ipy)KMHHBIA MasiTHUK.
MareMaTUueCKuii MasiTHUK. Y paBHeHHe TapMOHUUeCKrX KosiebaHuil. [IpeBpaiiieHre SHepruu rpu
rapMOHUYECKHX KO/ieOaHUsIX.

KonebarenbHbiii KoHTYp. CBOOO/HBIE 3/IeKTPOMarHuUTHbIE KoJjiebaHUsI B HZeaTbHOM
KosiebaTelbHOM ~ KOHType. AHa/JOTHsl MeXJy MeXaHMYeCKUMH W 371eKTPOMarHWTHBIMU
KosiebanusiMu. @opmysa ToMcoHa. 3aKOH COXpaHeHHsl SHePruu B H7eaabHOM KoseOaTebHOM
KOHTYpe.

[TpencraBneHue o 3aTyxawolUX KojebaHusX. BbIHYX/eHHbIe MexaHUuecKue KoJsiebaHusl.
Pe3oHaHC. BeIHYX/|eHHBIE 3/IeKTPOMAarHUTHBIE KOmeOaHusl.

[TepemenHbI TOK. CMHYCOW/IaIbHBIA TIepeMeHHbI TOK. MOIHOCTb TTepeMeHHOro TOKa.
AMIIMTYJHOE U [IefCTBYOIIlee 3HaUeHUe CUJIbl TOKa U HarpsDKeHusl.

Tpancdopmarop. TlponsBozacTBO, Tiepefiaua W TOTpeOsieHHe 3/1€KTPUUECKOW SHEpruu.
OKOJIOTMUeCKre PUCKKA TIpY TIPOM3BOJCTBE 3/eKTpo3Hepruu. KysibTypa HCII0/1b30BaHUSA
3/1eKTPO3HEPTUH B NTOBCEIHEBHOM >KH3HU.

TexHuueckue yCTpPONCTBA M IIpaKTUYeCKoe TMpUMeHeHHe: 3/eKTpPUYeCKUd 3BOHOK,
reHepaTop MepeMeHHOr0 TOKa, JIMHUM 3/1eKTporepeay.

LemoHcmpayuu

VccnenoBanue napamMeTpoB KosnebaTebHON CUCTeMBbI (TTPY>KUHHBIA UM MaTeMaTUueCcKUi
MasiTHUK).

HabroeHue 3aTyxaroimx KoebaHuii.

VccnemoBanyie CBOMCTB BhIHYKIEHHBIX KOJIeOaHUM.

HabmtofeHre pe3oHaHca.

CB0oOO/HbIE 3/IEKTPOMarHUTHBIE KOjie0aHusl.

OcuunnorpaMMbl — (3aBUCMMOCTM  CWIbI TOKa U HamlpsDKeHHsT OT BpPeMEeHM) [Jis
3/IEKTPOMAarHUTHBIX KOJIeOaHHH.

Pe3oHaHC mpu mocsiefioBaTeIbHOM COEJMHEeHUM Pe3UCTOpa, KaTyIIKW WUHAYKTUBHOCTU U
KOH/leHcaTopa.

Mogenb TMHUM 3/1eKTpOIepejauu.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

VccnemoBaHue 3aBUCMMOCTH TepUO/ia MasibIX KosiebaHuil rpy3a Ha HUTH OT JJIUHBI HUTU U
Macchl rpysa.

VccnefoBanne TmepeMeHHOrO TOKa B LieMd M3 I0C/e[0BaTeNbHO COeJUHEHHBIX
KOH/IeHCaTopa, KaTyIIKU U pe3ncTopa.

Tema 2. MexaHu4ecKue U 3/1eKIMpOMazHUMHble 60/IHbl

MexaHuueckye BOJIHBI, YC/I0BUs pacripoctpaHenus. Ilepuos. CKOpoCTs pacripocTpaHeHUs
YW JyivHa BoJHBL IlomepeuHble UM TpoOJOJibHBIE BOMHBL. VIHTepdepeHUYss W AuUdpakUys
MeXaHUUeCKHX BOJIH.



3Byk. CKopocCTh 3ByKa. I' poMKOCTb 3ByKa. BricoTa ToHa. TemOp 3ByKa.

ONeKTPOMarHUTHbIe BOJIHBL. Y CJIOBUSI U3J/IyYeHUs 3/1eKTPOMAarHUTHBIX BOJIH. B3aumHast
opueHTauys BekTopos E, B, V B anekTpoMarautHOM BojiHe. CBOKMCTBA 3/1eKTPOMAarHUTHBIX BOJIH:
OTpakeHWe, T[peloM/eHHWe, Moaspu3anus, Audpakuus, uHTepdepeHius. CKOpoOCTb
3JIeKTPOMAarHUTHBIX BOJIH.

[lIkana 3/1eKTpPOMarHUTHLIX BOJIH. [IprMeHeHHe 3/1eKTPOMarHUTHBIX BOJIH B TeXHUKe U
ObITY.

[IpuHLMIIBI pafiiOCBSA3U U TesleBUeHUs. Pasnonokanyst.

O/eKTPOMarHUTHOe 3arpsi3HeHNe OKpYJKarollen Cpefibl.

TexHUUyecKre yCTPOMCTBA M MpaKTUYeCKOe MpPUMeHEHHe: My3bIKalbHble MHCTPYMEHTHI,
y/AbTPa3sByKOBasl [AUAarHOCTHKA B TeXHUKe WM MeJMLIMHe, pajap, pPaJUONpPUEMHUK, TeeBU30p,
aHTeHHa, TesieoH, CBU-meus.

LemoHcmpayuu

O6pa3oBaHue U pacripocTpaHeHye TIoTIepPeYHbIX U MPO/0bHBIX BOJIH.

Kosnebmolrieecst Teo Kak UCTOUHMK 3BYKa.

HabroeHre oTpakeHusi U TIpesIoM/IeHHs] MeXaHUUeCKUX BOJIH.

Habmogenve naTepdepeHIun ¥ JUdpakivii MeXaHHIeCKHUX BOJTH.

3BYKOBOH pe30HaHC.

HabmofeHre CBS3M TPOMKOCTM 3BYKa M BBICOTBI TOHa C aMIUIMTYJOM M 4YacCTOTOU
KosieOaHuM.

WccnenoBanue  CBOWCTB — 3/IeKTPOMAarHWTHBIX — BOJIH:  OTpakeHWe,  IpesIOMJIeHHe,
noJsisipusaLus, Audpakuys, MHTepdepeHLys.

Tema 3. Onmuka

'eomeTpuueckast ontuka. [IpsMonrHeliHOe pacripocTpaHeHre CBeTa B OZHOPOJHOM cpejie.
JIyu cBeta. ToueuHbIl UCTOYHUK CBeTA.

OTtpakeHue cBeTa. 3aKOHbI OTpakeHHsi cBeTa. IlocTpoeHue u300pa)keHUN B TIOCKOM
3epkaiie.

[MpenomneHue cBeTa. 3akKOHbI TIpesioM/IeHUsi cBeTa. AOCOIOTHBIN  TOKa3aTesb
npesiomsieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpeziesbHBIM yros IOJHOTO BHYTPEHHEro
OTpakeHUsl.

Mucnepcus cBeta. CoxxHBIN cocTaB bemoro ceera. L[BerT.

Cobuparoliiie ¥ paccedBarole JMH3bL. ToHKass JMH3a. POKyCHOe pacCcTosiHUe U
OTITUYeCKasl CH/a TOHKOM /H3bL. [locTpoeHre n300pakeHH B COOMPArOIMX U PaCCEeUBAFOLIX
muH3ax. PopMysia TOHKOM JIMH3bL. Y Be/IMYeHue, jaBaemMoe JTMH30M.

[Ipenensl NPUMEHMMOCTH FeOMeTPUUeCKOM OITHKH.

BonnoBass ontuka. UHTepdepeHimsi cBeta. KorepeHTHble WCTOYHMKHM. Y CJIOBUS
HaO/M0JeHnsT MaKCMMYMOB M MUHMMYMOB B MHTep(epeHIIMOHHOW KapTHHE OT ABYX CHH(Aa3HbIX
KOrepeHTHbIX UCTOUYHHKOB.

Mudpakumst cBeta. [udpakiuoHHasi peméTka. YcioBue HAOMIOJEHUST TJIaBHBIX
MakKCHMYMOB IpU Ma/IeHUH MOHOXPOMAaTUYeCKOT0 CBeTa Ha AU(PPaKLIMOHHYIO PeIIETKY.

ITonsapusanus ceeta.

TexHWuyecKkue YCTPOWCTBa M IIpaKTMUeCKOe TpUMeHeHHe: OUKM, Jyma, (oToamnmnapar,
NIPOEKLIMOHHBIH armnapaT, MUKPOCKOII, TeJIeCKOI, BOJIOKOHHAs ONTHKA, AU(paKiMOHHAs pelléTKa,
TIOJIAPOU/,.

LemoHcmpayuu

[IpsimoniMHeiHOe pacrnpoCTpaHeHWe, OTpakeHHWe W TpenomyeHue cBeta. OnThyeckue
TIpHUOOPBHI.

[TonHoe BHyTpeHHee oTpakeHue. Mozesib CBeTOBOZA.

VccnenoBaHve CBOMCTB M300paykeHNUH B JIMH3AX.

Mopenu MUKpPOCKOI1a, Te/leCKoIIa.

Habmtonenve naTepdepeHLun CBeTa.



Habromenue qudpakiyuy ceeta.

HabmtoeHue qucnepcuu ceeta.

[TosyueHue crieKTpa C TIOMOII[BIO TIPHU3MBI.

[TosyueHue crieKTpa C IOMOLIbI0 AU(MPAKIIMOHHOHN PeIETKY.
HabsrozieHre mosisipu3anyiv CBeTa.

YueHuueckuli 3KcnepumeHm, 1abopamopHble pabomal
Vi3mMepeHue 1oKa3saTe/isi IPeJIOMJIEHHS] CTeK/Ia.
VccnenoBaHvie CBOMCTB U300paykeHHH B JIMH3AX.
HabsrozeHue qucnepcuu cBeTa.

Pa3pen 6. OCHOBBI crieljua/IbHOM TeOPHU OTHOCUTETHHOCTH
I'paHulIbl TIPUMEHHMMOCTH KJ/IaCCUUeCKOW MeXaHWKH. [locTynaThkl creljuasbHOW Teopuu
OTHOCUTE/IbHOCTH: WHBAPUAHTHOCTb MOJYJIA CKOPOCTA CBeTa B BakKyyme, TIPUHLMUII
OTHOCUTEeTbHOCTH DWHIIITeHa.
OTHOCUTE/IBHOCTL OJJHOBPEMEHHOCTU. 3aMe/lJIeHue BpeMeHU U COKpalljeHKe [IJIVHBI.
OHeprusi U UMNYyJIbC PeJIITUBUCTCKON YaCTULIBI.
CBs13b MaCChI C S3HEPryer ¥ UMITYIbCOM PeISITUBUCTCKOW YaCTULbl. DHEPTHys MOKOSL.

Pa3jien 7. KBanroBas (pusuka

Tema 1. Dn1emeHmMbl KBAHIMOBOU ONMUKU

®otoHbl. PopMmya [1naHka CBSI3M 5Hepruy (OTOHA C ero YacTOTOW. DHeprusi U UMITyJ/IbC
dboToHa.

OtkpeiTe U wucciaefoBaHve (otospdekra. Omnbitel A. ['. CroneroBa. 3akoOHBI
dboToapdekra. YpaBHeHue DiiHIITeMHa 7151 hoTodPdekTa. «KpacHasi rpaHuiia» dhoToaddekra.

Haenenue cBeta. Omeite I1. H. Jlebenesa.

XuMUUecKoe JleliCTBUe CBeTa.

TexHuueckye yCTPOWMCTBA M TpaKTUUecKoe IMpUMeHeHHe: (OTOo3/1eMeHT, (POTOAATUMK,
conHeyHast 6aTapesi, CBETOAUO/I.

LemoHcmpayuu

®oT1o3¢hPexT Ha yCTAaHOBKE C LIUHKOBOM TIJITaCTUHOM.

ViccnepoBaHye 3aKOHOB BHeIlIHero GoTto3¢¢ekrTa.

Caetoauof,.

ConneyHas baTapes.

Tema 2. CmpoeHue amoma

Mogens atroma TomcoHna. OnbiTel Pesepdopa nmo paccessHuo o -uacTull. IlnaHetapHas
Mozienb atoMa. [Toctynatel bopa. M3nyuenue v morsoijeHre (pOTOHOB MpH Iepexoje atoma C
OJJHOTO YPOBHSI 3HEpruu Ha AApyroi. Buel ciektpoB. CrieKTp ypOBHeH 3Hepryuu aromMa BoJopo/a.

BonHoBele cBoricTBa yactul. Bosnel ge Bporins. KopnyckynsipHO-BO/THOBOM Jyanu3Mm.

CrioHTaHHOe U BBIHY)KJ|eHHOe H3/TyueHue.

TexHWuyeckue yCTpPOMCTBA U TpaKTUUeCKOe T[pUMEHeHWe: CIIeKTpa/JbHbIM aHaau3
(criekTpoOCKOI), /1a3ep, KBAHTOBBIA KOMIIBIOTED.

Llemoncmpayuu

Mogens oneita Pesepdopga.

OmnpefeneHyve [JIMHBI BOJHBI J1a3epa.

HabmtoeHre TMHeHYATHIX CIIEKTPOB U3y YeHHs.

Jlasep.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

HabromeHue muHeyaToro CriekTpa.

Tema 3. AmomHoe s10po



OKCITepUMEHTHI, J0Ka3bIBaoLlye CJI0’KHOCTb CTPOeHus spa. OTKPbITHE PajJuOaKTUBHOCTH.
OmneiTel Pe3epdopa no onpeseneHno cocTaBa paiMOaKTUBHOTO M3nydeHust. CBOMCTBaA anbda-,
beta-, raMMa-u3nydyeHus. BivsiHre paioaKTHBHOCTH Ha )KUBbIe OPTaHU3MBI.

OTKpbITHe MPOTOHA U HeliTpoHa. HyknoHHast Mozienb sizipa ['eiiseHbOepra—liBaHeHKo. 3apsij
sapa. Maccosoe uuciio sgpa. M30Torsl.

Anbda-pacriaz. DeKTPOHHBIM U TO3UTPOHHBINA Oeta-pacraz. ['amMma-u3nyueHue. 3aKOH
PaJiM0aKTUBHOIO pacnaza.

OHeprusi CBsI3U HYKJIOHOB B siipe. AAnepHble cumbl. [ledekT Maccel spa.

AnepHble peakiuu. [lesieHue U CUHTe3 szep.

SAnepubnii peaktop. TepmosiiepHbidi cuHTe3. IIpobreMbl U TIepCHEKTUBBI  siIepPHOM
SHepreTUKU. DKOJIOTUYeCKHe aCIleKThl siZIepHOU SHepreTHKU.

OneMeHTapHble YacTuLbl. OTKpBITHE TO3UTPOHA.

MeTo b1 HAO/TIOAEHNS U PETUCTPALIMH /IeMEeHTapHbBIX YaCTHL].

dyHJameHTaIbHbIe B3auMogencTBus. EAMHCTBO (pM31uecKoi KapTHHBI MUpa.

TexHWUYecKue yCTPOMCTBa U NpakTUUeCKoe IpUMeHeHHe: 03MMeTp, Kamepa BuibcoHa,
siIepHBINA peakTop, aToMHasi bom0a.

LemoHcmpayuu

CuéTurK MOHU3UPYIOLUX YaCTHULI.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

VccnenoBanne TpeKoB yacTul] (110 TOTOBLIM (poTOrpadusm).

Pa3pen 8. D/1eMeHTBI aCTPOHOMHUM M acTPO(U3UKHU

OTansl pa3BUTHUs aCTpOHOMUU. [IprKiiaziHOe 1 MUPOBO33peHYeCcKOoe 3HaueHre aCTPOHOMUMU.

Buy 3Bé3aHoro Heba. Co3Be3usi, sipKue 3BE3/bI, MIaHeThl, UX BUIUMOE IBIKEHHUe.

ConneyHas cucrema.

CosHue. CosiHeyHasi akKTMBHOCTb. McTOYHMK 5Heprur CosHUA W 3BE3[. 3BE3[bl, HX
OCHOBHbIe XapaKTepUCTUKU. [luarpamma «CIieKTpabHbIM KJ1acC — CBeTUMOCTb». 3BE3/1bI [/IaBHOM
10C/e/j0BaTe/lbHOCTA.  3aBUCUMOCTb ~ «Macca — CBeTUMOCTb» /Il 3B63]  IJIaBHOM
1oc/iefloBaTe/lbHOCTH.  BHyTpeHHee cTpoeHue 3Bé3s. (CoBpemeHHble Ipe/ICTaB/IeHUS O
TIPOUCXOXKAeHUU U 3Bo/iroLK CosiHLa Y 3BE3[]. DTarlbl )KU3HU 3BE3].

Mneunsiii [1yTe — Haa ["anaktuka. [Tonoxxenuve v aBxenue ConHya B ['anaktuke. Tumsl
rasakTvk. PaguoranakTvku v kBasapbl. YEpHBIe [bIPbI B s/ipax rajakTHK.

Bcenennasi. Pacumpenue BcenenHoi. 3akoH Xab06ma. Pasberanue ramaktuk. Teopwus
Bosbiioro B3peiBa. PesimkToBOE U3ydeHue.

MacmmrabHas ctpykrypa BeenenHoii. MeTtaranakTuka.

HepertéHHbie pobieMbl aCTPOHOMUM.

YueHuueckue Haba0OeHuUst

HabmroieHusi HeBOOPYKEHHBIM T71a30M C KCIOb30BaHKWEM KOMITbIOTEPHBIX TPUI0XKEeHHUM
JJIs1 oTIpejiesieHUsI TI0JI0)KeHHs1 HeOeCHbIX 00BeKTOB Ha KOHKPETHYHO IaTy: OCHOBHbBIE CO3Be3[Hs
CeBepHOro romyiapus 1 sipkve 3Bé3/bl.

Habmogenus B Teneckon JIyHsl, rmanet, Meuroro [TyTu.

O6o0mariee MOBTOpPeHHe

Ponmb ¢u3MKM YW acTpOHOMHH B SKOHOMMUECKOM, TeXHOJOTMUecKol, COLMalbHOU U
3TUUeCKOM cepax JesaTeTbHOCTH YesloBeKa, poJib U MeCTO (PU3UKU U aCTDOHOMUM B COBPEMEHHOM
HayuyHOW KapTWUHe MHpa, posib (H3UUecKoi Teopud B (OPMHPOBAHUM TIpe/CTaBIeHUM O
¢du3nueckoil KapTvHe MUpa, MecTo (pr3nueckod KapTUHBI MUpa B 00IIeM psily COBpeMeHHbIX
€CTeCTBeHHO-Hay4HbIX [IPe/ICTaB/IeHUuH 0 IPUPO/Je.

MexnpeaMeTHbIe CBA3U

N3yuenne kypca ¢usukud 6a3oBoro ypoBHS B 11 Kjacce OCYILECTBJISIETCS C YUETOM
cofiep>KaTe/lbHbIX MeXIPeJMeTHbIX CBsi3el C KypcamMM MaTeMaTHuK{, OWOoJIoruM, XUMUH,
reorpauu ¥ TeXHOIOTUH.



MescnpeomemHble noHsimusi, CBsi3aHHble C W3y4YeHHWEM METO/I0B HAyyHOIO MO3HaHUS:
siBJieHWe, HayyHbIM (akt, ruroresa, ¢u3nWyecKas BeIMUMHA, 3aKOH, Teopusi, HabsojeHuUe,
5KCIIePUMEHT, MOJe/IMPOBaHNe, MOJie/lb, U3MepeHue.

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

Buosnoeus: snekTpryeckue siBieHUs B )KUBOU MPUpO/ie, KosiebaTe bHbIe ABWKEHUS B )KUBOU
NIpPUpO/ie, ONTUYECKHe SIBJIEHNUS B KUBOU NIPUPOJie, AeUCTBHEe PaJivaliii Ha KUBbIe OPraHU3MBI.

Xumusi: CTpoeHHWe aTOMOB M MOJIEKYJ, KpPUCTa//IMuecKass CTPYKTypa TBEpAbIX Ter,
MeXaHW3Mbl 00pa30BaHus KPUCTA//TMYECKOU PeIIETKH, CTIeKTPa/IbHBINA aHa/u3.

I'eoepacpus: MarHuTHBIE MOOCA 3€MJIM, 3a/e)Kd MarHWTHBIX Py, (POTOChEMKA 3eMHOM
TIOBEPXHOCTH, Mpe/iCKa3aHre 3eM/IeTPSICeHU M.

TexHono2usA: NMUHUUA SJIEKTPOIlepesay, reHepaTop IepeMeHHOr0 TOKa, 3/1eKTPO/BUraresib,
VWHAYKLUOHHasi Teub, pajiap, PaJMONPUEMHUK, TejleBU30p, aHTeHHa, TenedoH, CBU-meus,
TIPOEKIIMOHHBIN arrapar, BOJIOKOHHasi OTITHKA, COIHeUHasi 6arapesi.

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

OcBoenne yueOHOro mnpeaMera «®Pu3nKa» Ha YpOBHe CpefiHero o0Iiero oOpa3oBaHMUS
(ba3oBbIi  ypOBeHb) [O/DKHO  00eCreunTb JOCTH)KeHWe — CJIeAYHOIIUX  JIMYHOCTHBIX,
MeTarpeIMeTHbIX U IMPpeIMETHBIX 00pa30BaTe/IbHBIX Pe3y/IbTaTOB.

JINMUHOCTHBIE PE3YJ/IBTATbBI

JINUHOCTHBIE pe3y/ibTaThl OCBOEHUs yueOHOro mpeaMeTa «®PU3MKa» JO/DKHBI OTPa)KaTh
TOTOBHOCTb M CMIOCOOHOCTH O0YYarOIMXCs PYKOBOZACTBOBATHCS CHOPMUPOBAHHOW BHYTpEHHEU
MO3ULMEN JIMUHOCTH, CUCTEMOM LIEHHOCTHBIX OpHEeHTAalui, TO3UTUBHBIX BHYTPEHHHX
yOeXaeHui, COOTBETCTBYIOUIMX TPAJWLIMOHHBIM  L[€EHHOCTSIM  POCCHHCKOTO  0OIIecTBa,
pacilvpeHye >XM3HEHHOrO OIbITa W OMbITa JeATelbHOCTH B MPOLIECCe peanr3aliid OCHOBHBIX
HarpaBJ/IeHU! BOCIIUTATeIbHOM 1eATe/IbHOCTH, B TOM YHCJ/Ie B YaCTH:

1) rpa)XJaHCKOr0 BOCIIUTAHUS:

cOpMUPOBAHHOCTh TPAXKJAHCKOM TMO3WIMK  OOydvaroierocsi Kak aKTHBHOTO W
OTBETCTBEHHOT0 YjieHa POCCUICKOro 00I1leCTBa;

NPUHSATHE TPAJULMOHHBIX O0Il[euesioBeueCKX TYMaHUCTHUECKMX U JeMOKpaTU4YeCKHX
LleHHOCTel;

TOTOBHOCTb BeCTH COBMECTHYIO [esiTe/IbHOCTh B WHTepecax TPaKJaHCKOTO oO0IecTBa,
yuacTBOBaTh B CaMOyTIpaB/ieHHH B 00pa3oBaTelbHOM OpraHu3alivy;

yMeHHe B3aWMO/IelICTBOBaTh C COLMAJbHBIMM MHCTUTYTaMU B COOTBETCTBUM C HX
(GYHKLMSIMU U Ha3HauUeHUEeM;

TOTOBHOCTb K TYMaHUTapHOU 1 BOJIOHTEPCKOM [1esITe/TIbHOCTH;

2) IaTPMOTHYECKOT0 BOCIIMTAHUA:

chOpMHPOBAHHOCTh POCCUMCKOM TPaXk/IaHCKOM UIeHTUYHOCTH, TaTPUOTHU3MA;

L[EHHOCTHOE OTHOLLIeHVWEe K TOCYyJapCTBEHHbIM CHUMBOJIAM, [JOCTH)KEHUSIM POCCUMCKUX
yUéHbIX B 00/1aCTH (DM3UKHU U TEXHUKY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

Cc(OpMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUSI, STUUYECKOr0 M0Be/IeHUs;

CIOCOOHOCTH OLIEHUBATh CUTYALUIO U TIPUHUMATh OCO3HAHHBIE PellleHus, OpDUeHTHDPYSICh Ha
MOpaJIbHO-HPaBCTBEHHbIE HOPMBI U LIeHHOCTH, B TOM YMCJ/Ie B [IeITe/IbHOCTU yUéHOro;

0CO3HaHHWe JINYHOTO BKJIa/ia B TIOCTPOeHKe YCTOMUMBOTO OyAyiiiero;

4) 3cTeTHYeCKOro BOCIUTAaHMA:



5CTeTUUeCKOe OTHOLIeHHe K MUPY, BK/IHOUYasl 5CTETUKY HayuHOrO TBOPUECTBA, MPHUCYILEro
($ur3nuecKoil HayKe;

5) TPyAOBOro BOCIIUTAHUS:

WHTepec K pa3/InyHbIM cepam NMpodecCHoHaIbHOM 1eATelbHOCTH, B TOM UKC/Ie CBSI3aHHBIM
Cc (U3MKOM U TeXHUKOHW, yMeHHe COBepIlaTh OCO3HaHHBIM BbIOOp Oymyiei mpodeccuu u
peann30BbIBaTh COOCTBEHHBIE XKU3HEHHbIe TIaHbl;

TOTOBHOCTb U CIOCOOHOCTh K 00pa30BaHHWI0 M CaMOOOpa30BaHUIO B 00/1acTH (U3UKK Ha
TIPOTSPKEHUU BCel KU3HWY;

6) 5K0/10rHuecKoro BOCIIUTAHMA:

c(OpMUPOBAHHOCTL 3KOJIOTMYECKOW KYJIbTYPbl, OCO3HaHWe TI100a7bHOTO XapakTepa
9KOJIOTMUeCKUX TIpobieM;

TJIaHMPOBaHUe U OCYIlleCTB/IeHHe IelCTBUM B OKpYy»Katollleld cpe/ie Ha OCHOBe 3HaHUs LieJiei
YCTOMUMBOTO Pa3BUTHs YeJI0BEUECTBa;

paciivpeHre OMbITa [JesSTeTbHOCTU SKOJIOTUYeCKOM HarpaB/ieHHOCTM Ha OCHOBe
VIMEIOLLMXCsl 3HaHUM 110 (Pr3UKe;

7) HeHHOCTH Hay4YHOr'0 NO3HAHUSA:

C()OPMHPOBAHHOCTb MMPOBO33p€HMs, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS (U3NUECKOUN HAyKU;

0CO3HaHUe LIeHHOCTH HayuHOM /lesiTe/IbHOCTH, TOTOBHOCTb B MpoLiecce M3yueHus (pu3nku
OCYILL[eCTBJISITh POEKTHYIO U UCC/Ie/IOBATe/bCKYIO JeaTellbHOCTbh MHAWBUAYa/IbHO U B TPYIITIE.

METAITPEJMETHBIE PE3YJ/IbTATbI

ITo3HaBaTe/IbHbIE YHUBEPCA/IbHbIE yUeOHbIe /1eHCTBUS
Ba3oBble 1oruuecKue JeicTBHA:

CaMOCTOSTe/IBHO (OPMy/IMpOBaTh U aKTyaJM3UpOBaTh TMpobOjeMy, paccMaTpyBaTh eé
BCECTOPOHHE;

OTIpeZIeNISITh LI/ AesATeTbHOCTH, 3a/JaBaTh MapaMeTPbl U KPUTEPUH UX JOCTHDKEHHUS;

BBISIB/IATH 3aKOHOMEPHOCTH Y ITPOTUBOPEYHS B PACCMATPUBAEMbIX (PM3UUYECKUX SIBIIEHUSX;

pa3pabaThIBaTh IJIaH PeLIeHUs IPO0JIeMbI C YUETOM aHa/IN3a UMEIOIIUXCS MaTepUATbHBIX U
HeMaTepUaJbHBIX PeCYpPCOB;

BHOCUTb KODDEKTHBBI B /I€STEIbHOCTb, OLIEHWBaTb COOTBETCTBUE PE3Yy/bTAaTOB L[EJISIM,
OLIEHUBATh PUCKH TOC/IE/ICTBUH JIeATeTbHOCTH;

KOODJWHUPOBATh U BBITIONHATh PAab0OTy B YC/IOBUSIX peasibHOrO, BUPTYajbHOTO W
KOMOVWHHMPOBAHHOTO B3aUMO/IeHCTBUS;

pa3BUBaTh KPEAaTUBHOE MBIIIJIEHHE TTPU PEIIIeHUH )KU3HEHHBIX MPO0JIeM.

Ba3oBble ncc/iefioBaTe/IbCKHe AeHCTBHSA:

B/IaZIeTh HAyYHOM TEePMUHOJIOTUEH, K/TIOUEBBIMU TIOHSTHUSIMM M METOJaMU (pU3HUeCKOM
HayKH;

B/IaJIeTh HaBbIKAMHU yueOHO-MCC/IeJOBaTe/IbCKOM M TPOEKTHOM JeATeIbHOCTA B 00/1acTH
(Gu3MKY, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITE/TBHOMY TIOMCKY METO/IOB peLlIeHHs 3a/ayu
(bU3MUeCcKOro Ccoiep>KaHusl, TPUMEHEHUIO Pa3/IMYHbIX METOZAOB IMO3HAHUS;

B/Ia/IeTh BU/IAMU JIeSITEIbHOCTH IO TIOJYYEHUI0 HOBOTO 3HAHUS, €r0 WHTEepIpeTaliyy,
TipeoOpa30BaHUIO U MPUMEHEHUIO B PAa3/IMUHBIX YUeOHBIX CUTYALUsAX, B TOM YKC/Ie TIPU CO3JaHUM
y4eOHbIX TIPOEKTOB B 00/1aCTH (GU3UKU;

BBISIB/ISITh  TIPUUMHHO-CJ/IE/ICTBEHHBIE CBS3M M aKTya/IM3UPOBATh 3aJjauy, BbIJBUTATh
TUTIOTe3y €€ pellleHus], HAXOJUTb apryMeHTHI /ISl I0Ka3aTe/IbCTBA CBOMX YTBEPXK/EHU, 3a/1aBaTh
TlapaMeTpbl U KDUTEPUH PeILeHuUsT;

AHAJIM3UPOBATh MOJTYYEHHBIE B XO/Ie PeILeHHs 3a7iaur pe3y/IbTaThl, KPpUTHUECKHU OLIeHUBATh
WX JIOCTOBEPHOCTB, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSIX;



CTaBUTH U (HOPMYTUPOBaTh COOCTBEHHBIE 3a/jaull B 00pa30BaTe/IbHOM [IeITe/TbHOCTH, B TOM
yKC/ie TPy U3ydeHur (hU3UKHY;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OL[eHUBATh TIPUOOPETEHHBIN OTIBIT;

yMeTb 1epeHOCUTh 3HaHUS 10 (H3UKe B MPaKTUUYeCKyH0 00/1acThb XXKU3HeAeATeTbHOCTH;

yMeTb UHTETPHUPOBaTh 3HAHHUS U3 Pa3HBIX MPeIMETHBIX 00/1acTel;

BBIIBUTaTh HOBBIE U/IeH, TIpe/ijilaraTh OPUTrHHa/IbHbIE TIOAXO/AbI U PeIlIeHusT;

CTaBUTH MPOOIEMBI 1 3a/IauM, ZOIyCKAIOII[1e albTePHaTUBHbBIE PEIIeHUS.

Pab6ora c uadopmanueii:

B/Ia/IeTh HABBIKAMU TOJyueHUss MHGOPMAIK (U3NUeCKOr0 COZIep>KaHUSI U3 UCTOUHUKOB
pa3HBIX THIIOB, CaMOCTOSITEJIbHO OCYIIECTB/IATh TIOWCK, aHa/lu3, CUCTeMaTH3alydi0 |
WHTepIpeTaLyio HHPOPMALIMK Pa3/TMUHBIX BUJIOB U ()OPM TIpe/[CTaB/IeHUS;

OLIEHHBATh ZIOCTOBEPHOCTh UH(OPMALIUY;

WCTIO/b30BaTh CpPeACTBa MH(MOPMAIIMOHHBIX YW KOMMYHUKAI[UOHHBIX TEXHOJIOTHA B
pellleHUH KOTHUTHBHBIX, KOMMYHHMKAaTHUBHBIX U OpraHU3allMOHHBLIX 3aZiau C cobJrofieHreM
TpeOOBaHUI IPrOHOMHKH, TEXHUKH 0€30MMacHOCTH, TUTHEHbI, PeCcypcocOepe)keHus], TIPaBOBbIX U
3TUUeCKUX HOPM, HOPM MH(OPMaILIMOHHOW 6e30MacHOCTH;

Co3/laBaTh TEKCThl (PU3UUECKOT0 COJIep)KaHUs B Ppa3MuUHBIX (opMatax C ydéToM
Ha3HaueHWs WHGOPMAL[UH U Lie/IeBOM ayJUTOPUM, BBIOMPast ONITUMaIbHYI0 (OpMY Mpe/iCTaB/IeHus
Y BU3ya/u3alui.

KoMMyHHKaTHBHbBIE yHHBepCa/IbHbIe y4e0HbIe /|efiCTBHA:

OCYIIeCTBJIATh 00IIeHNe Ha YPOKax (PU3UKHU U BO BHEYPOUHOU JeSITeIbHOCTH;

pacrno3HaBaTh MPeOChITKA KOH(DIMKTHBIX CUTYaLMi U CMATYaTh KOH(IMKTEI;

Pa3BEPHYTO M JIOTMYHO W3/1araTh CBOK) TOYKY 3PEHUs] C MCIO/b30BAaHUEM SI3bIKOBBIX
CpeJCTB;

TIOHUMATh 1 UCIO/Ih30BaTh MPEUMYILIECTBa KOMaH/IHON U UHJUBHUyaIbHOW paboThI;

BBIOMpATh TEMaTHKy M MeTOJbl COBMECTHBIX JEeWCTBUH C Yy4éTOM OOIIMX WHTEpPecoB U
BO3MOJKHOCTel Ka)K/[0T0 usieHa KOJIJIeKTHBa;

NPUHUMATh IIe/I1 COBMECTHOW [esTeJIbHOCTH, OPraHU30BbIBAaTH W KOOPAWHHPOBAThH
JeUCTBYS 110 €€ JOCTY)KEHUIO: COCTAB/ISTH I/IaH JIeMCTBUMA, paCIpee/siTh POJIA C YYETOM MHEHUH
YYaCTHUKOB, 00CY>X/1aTh pe3y/IbTaTbl COBMECTHOM pabOTHI;

OL|eHMBaTh KaueCTBO CBOEr0 BK/Ia/la M KaXKJ0T0 YYaCTHUKA KOMaHZbI B 00IL[MI pe3y/IbTaT 1o
pa3paboTaHHBIM KPUTEPHSIM;

Tpe/ijlaraTb HOBBLIE TIPOEKTHI, OLEHWBaTh W/IEW C TO3WIMKA HOBWU3HBI, OPUTHHAILHOCTH,
MpaKTUYeCKOW 3HAUMMOCTH;

OCYIIEeCTBJ/IATh TIO3UTUBHOE CTpaTerMueckoe TIOBe/leHHe B PAa3/IMUHBIX CHUTYalUsX,
TIPOSIBJISITH TBOPUYECTBO ¥ BOOOpa)keHHe, ObITh MHULIMATUBHBIM.

PeryisiTHBHBIE YHHBepPCa/IbHbIE yUeOHbIe 1efiCTBUS
Camoopranu3anus:
CaMOCTOSITE/TEHO OCYIIeCTB/ISITh TMO3HABATeNbHYI0 [eSTeNbHOCTh B 00macT (U3UKH U
aCTPOHOMMUH, BBISIBSTH TIPOO/IEMbI, CTaBUTh U (JOPMY/IMPOBaTh COOCTBEHHbIE 3a/1auM;
CaMOCTOSITEJIbHO COCTaBJISITh IUIaH pellleHUs] PacyéTHBIX M KaueCTBEHHBIX 3ajay, IJ/1aH
BBITIOJIHEHUS] TIPAKTUYeCKOW paboThl C Y4YéTOM HMEIOIIUXCS PecypcoB, COOCTBEHHBIX
BO3MOJKHOCTEM U NpeIIOYTeHNH;
JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;
pacIMpsATh paMK{ y4eOHOTO TpeZiMeTa Ha OCHOBe JTMYHBIX MPeJTIouTeHNH;
JleflaTh OCO3HaHHBIN BBIOOD, apryMeHTHpOBaTh ero, Opath Ha cebsi OTBETCTBEHHOCTH 3a
pelleHue;
OLIeHUBATb NIPUOOPeTEHHBIN OIIBIT;



crocobcTBOBaTh POPMHPOBAHKIO U TIPOSIBIIEHHUIO 3PYJULIMY B 00/1aCTH (PU3UKH, TIOCTOSTHHO

TIOBBIIIIATH CBOM 00pa30BaTe/IbHBIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPO/Ib, 3MOI{HOHA/IbHBII HHTE/UIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTh KODDEKTHBBI B /I€SITEJIbBHOCTb, OLIEHUBATh
COOTBETCTBHE Pe3yJ/IbTaTOB LieJisiM;

BJIaJIeTh HaBbIKaMM TI03HABATe/ILHOM ped/IeKCHU KaK OCO3HAHMS COBEPIIIAEMBIX IeHCTBUHN U
MBIC/TUTE/TBHBIX TTPOLeCCOB, UX Pe3y/IbTaTOB U OCHOBaHW;

WCII0/Tb30BaTh MPUEMBI pedIeKCHH /IJIsl OLIEHKU CUTYaliH, BEIOOpPAa BEPHOTO PeILeHusT;

yYMeTbh OLIeHHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PeIleHHsI TI0 UX CHIPKEHHIO;

TIPUHUMATh MOTHBBI M apT'yYMEHTbI IPYTHX TIPY aHa/Iu3e pe3y/IbTaToB /1eSTe/TbHOCTH;

NIPUHUMATH Cebs1, TOHMMast CBOM HeJJOCTAaTKH 1 I0CTOMHCTBA;

TIPUHUMATh MOTHBBI M apI'yYMEHTbI IPYTHX TIPY aHa/Iu3e pe3y/IbTaToB [esTe/TbHOCTH;

TIPH3HABATh CBOE MPABO U MPABO JPYTUX Ha OLIMOKH.

B mipotiecce AOCTHXEHUSI TMYHOCTHBIX Pe3y/IbTaTOB OCBOEHUs TIPOTrPaMMBI 110 (pr3uKe J1ist
YPOBHS cpefiHero o6iero obpa3oBaHusi y 00yuaroIuxcsi COBEPIIEHCTBYETCS 3MOIMOHA/IbHBIN
VIHTe//IeKT, Ipe/iroJiararliiyuii cpopMrUPOBaHHOCTD:

CaMOCO3HaHUsI, BK/TIOUAIOLI[Ero CIIOCOOHOCTh MOHMMATh CBOE SMOLIMOHATIEHOE COCTOSIHUE,
BU/IETh HarpaB/IeHUsI pa3BUTHsI COOCTBEHHOM IMOIIMOHATBLHOM Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpery/IMpOBaHMsl, BKJFOUAIOIL[er0 CAMOKOHTPOJIb, YMeHNe TPUHUMAaTh OTBETCTBEHHOCTh
3a CBOE TOBe/IeHre, CTIOCOOHOCTh aJJaNTUPOBAThCS K IMOLIMOHAIbHBIM U3MEHEHHUSIM U TIPOSIBJISTh
T'MOKOCTb, OBITb OTKPBITHIM HOBOMY;

BHYTPEHHeH MOTHBAL[UM, BK/IFOUAIOIEH CTpeM/IEHWE K [OCTWKEHUIO IeJIM U YCIIexy,
OTNITUMU3M, MHULIMAaTHBHOCTh, YMEHHE /1efICTBOBATh UCXO/Isl N3 CBOUX BO3MOXKHOCTEH;

IMIIaTUHM, BKJIFOUAIOIIEH CIOCOOHOCTh TMOHWUMATh SMOLMOHAIbHOE COCTOSIHHE [pYTHX,
YUUTBIBATh €r0 TIPH OCYIL[eCTBIEHUH 00IIeH s, ClIOCOOHOCTh K COUYBCTBUIO M COTIEPEXKHBAHUIO;

COILIMA/IbHBIX HaBBIKOB, BK/TFOUAIOIUX CIIOCOOHOCThH BBICTPAWBAaThb OTHOIIEHUS C JPYTUMH
JIO/IbMH, 3a00TUTHCS, TPOSIB/ISATE UHTEPEC U pa3peraTb KOHQIUKTHL

INNPEAMETHBIE PE3YJ/IBTATbHI

K koniy obyuenusi B 10 K/acce mpeZiMeTHbIe pe3y/bTaThl Ha 6a30BOM YPOBHE JI0JKHbI
OTpakaTh C(hOPMUPOBAHHOCTH ¥ 00YUarOIUXCsT YMEHUI:

JIeMOHCTPUPOBaTh Ha MpUMepax poJjib U MeCTO (PM3MKU B (POPMUPOBAHUM COBPEMEHHOM
Hay4YHOW KapTWMHBbI MUpa, B Pa3BUTHMH COBPEMEHHOW TEeXHUKW U TEXHOJIOTMM, B MPaKTUUeCKOU
[esaTe/IbHOCTH JII0/lel;

YUWThIBaTh TPaHULIbl TPUMEHEHUs] U3yueHHbIX (PU3NUeCKUX Mojieniel: MaTepuasbHast
TOYKa, MHepLMasbHasi CUCTeMa OTCYéTa, abCOMIOTHO TBEpJOe Teso, W/ealbHbl ras, Mofenu
CTPOEHUs ra3oB, XXUJKOCTel W TBEPABIX Tes, TOUEUHbIH 37eKTPUUeCKWi 3apsif MpU pelleHur
¢ur3nuecKrx 3asay;

pacrno3HaBaTh (u3nyeckre siBjeHUs: (TIPOLeCChl) U OOBSCHATH MX Ha OCHOBE 3aKOHOB
MeXaHUKH, MOJeKY/ISIPHO-KMHEeTUYEeCKOM TeOpUM CTPOEeHMs BelllecTBa M 3J1eKTPOJWHAMUKU:
paBHOMEpPHOe ¥ DPaBHOYCKODEHHOe TIPSMOJIMHeNHOe [BIKeHWe, CBOOOJHOe TMajieHue Ter,
JIBIDKEHUe T10 OKPY>KHOCTH, UHEepLUs, B3auMo/ieficTBUe Tesl, [uddy3usi, GpOyHOBCKOe JBI)KeHHe,
CTPOEHUE JKUJKOCTeN U TBEPABIX Tesl, M3MeHeHre 00béMa Tes NPy HarpeBaHUH (OXJIaKAEHUN),
TeJI0BOe paBHOBeCHe, MCIapeHue, KOHJeHcalus, IJlaBjeHue, KpUCTasyiM3alys, KWUIIeHue,
B/IA’KHOCTh BO3/lyXa, MOBBIIIEHKe /JaB/IeHNs Ta3a NPy ero HarpeBaHUM B 3aKPbITOM COCY/le, CBSI3b
MeX/y fapamMeTpaMy COCTOSIHMSI rasa B M30IIpOLieccax, 3/eKTpu3alus TeJs, B3aUMOZeNHCTBHUe
3aps/ioB;

OMHUCHhIBaTh MeXaHWYeCcKoe [BIKEHUE, UCMO/b3ys (U3hUYecKue BeTUUMHBbI: KOOpAWHATA,
NyTh, TepeMelljeHle, CKOPOCTb, YCKOpeHHWe, Macca Teja, CUjla, UMIY/IbC Tesa, KMHeTUuYecKas
SHeprusi, TIOTeHLMajbHasi SHEeprus, MexaHuWdeckas paboTa, MexaHWuUecKasi MOIIHOCTb; TIpH
OTTMCAHUU TIPABU/IBHO TPAKTOBATh (PU3MUECKHIA CMBIC/T HCIIO/B3YeMbIX BeJTMUMH, X 0003HaUeHUS



Y eIMHULIbI, HAaXOAUTb (POPMYJIbl, CBSI3bIBAIOL[ME [aHHYIO (PU3NUYECKYI0 BEJIMUMHY C IPYTUMHU
Be/IMUMHAMU,;

OMUCHIBAaTh M3yYeHHble TeIUIOBble CBOMCTBA TeJl U TeIUIOBbIE $IBJIEHUS, WCMOJIb3Ys
¢u3uyeckre BeJIMUMHBL: JlaB/ieHWe Tra3a, TeMmriepaTtypa, CpeJHsid KHWHeTUuYecKass >SHeprus
XaO0THUYeCKOro [JBWKEHUsI MOJIeKyJs, CpeJHeKBaJpaTU4yHasi CKOPOCTb MOJIEKYJ, KOJIAYeCTBO
TeTJIOThI, BHYTPEeHHsIsI dHeprusi, pabora rasa, Ko3hdUIMeHT T10/Ie3HOTO [IeHCTBUSI TEeTJIOBOTO
JIBUTATeJIs; TIPU ONMMCAHUU MPaBUIbHO TPAKTOBATh (PU3MUECKUM CMBIC/T UCIT0/Ib3yeMbIX Be/TMUKH,
ux 0003HaueHWss U eAVHUILIbI, HAaXOJUTh (OPMYJIbI, CBSI3bIBAIOIHE [JaHHYIO (PU3NUECKYIO
BeJIMUKHY C IJPyTUMU Be/IMUMHaM;

OMUChIBaTh M3yueHHbIe 3/1eKTpPUUYeCKre CBOMCTBA BeIlleCTBa U 37eKTpUUecKue SIBJIeHUs
(mpotiecchr), UCMOB3ysi GU3NUECKHe BeJUYMHbBL: 3JIEKTPUUECKU 3apsi]], 3/eKTpUueckoe rorse,
HAaMpsUKEHHOCTh  TT0J/Is, TIOTeHLMasa, pa3HOCTb TIOTeHLMAaZoB; TIPU OMNWCAHWUKA TPABUIBHO
TPAaKTOBaTh (PU3NUECKUM CMBIC/T HCIIOIB3yeMbIX BEJMUYMH, WX O0O3HAUeHUs W eJUHMIIbI;
yKa3biBaTh ()OPMY/Jibl, CBsI3bIBatoOlKe JaHHYI0 (PM3UUeCKYyI0 BeJIMUMHY C APYTUMHU BeJTMUMHAMU;

aHa/IM3UpOBaTh (PU3MUeCcKUe TPOLIeCChl U SIBJIEHUS], UCIOb3ys (u3UuecKre 3aKOHbI U
TIPUHLMIIBL: 3aKOH BCceMUpPHOTo TaroteHus, I, II u III 3akouel HbroTOHA, 3aKOH COXpaHeHUs
MeXaHWYeCKOM SHepruu, 3aKOH COXPaHeHHs UMITy/IbCa, MPUHLIUI CyNepHO3ULUU CUJI, TIPUHLUIT
pPaBHOIIpaBUs WHEepLMaIbHbIX CUCTEM OTCUYETA, MOJIEKY/IAPHO-KUHETUUECKYIO0 TEOPHUIO0 CTPOeHUs
Bell[eCTBA, a30Bbleé 3aKOHbI, CBSI3b CpeJHEeM KWUHEeTUUeCKOW 3HepPruM TeIIOBOTO [BWKEeHUS
MOJIEKY/T C abCOJTFOTHOM TemriepaTypoi, MepBbiii 3aKOH TepMOJAWHAMUKU, 3aKOH COXPaHEeHUs
3/IeKTPUUECKOro 3apsizia, 3aKkoH KysoHa, pu 3ToM pa3myath C/I0BeCHYI0 (hOPMY/IUPOBKY 3aKOHa,
€ro MaTeMaTH4yecKoe BbIpayKeHHe U YC/I0BUs (TPpaHUILbl, 00/1aCTH) MPUMEHUMOCTH;

0OBSICHATH OCHOBHBIE TPUHLIUITBI IEMCTBHUST MaIlliH, MPUOOPOB ¥ TEXHUYECKUX YCTPOUCTB;
pa3uuaTh YCI0BUS UX 6e30racHOro MCIo/ib30BaHUs B TIOBCEIHEBHOM >KU3HM;

BBITIOJTHSATL 9KCIIEPUMEHThI 10 MCC/Ie[IOBaHUI0 (DU3MUECKUX SIBJIEHWA U TPOLIECCOB C
WCTO/Mb30BaHWEM TMPSMbIX UM KOCBEHHbIX M3MepeHuid, TIpu 3ToM (POpMyJ/IMpOBaTh
nipobJsieMy/3aziauy ¥ rUrnoTe3y yueOHOT0 SKCIIepUMeHTa, COOMpaTh yCTaHOBKY M3 MPe/JIOXKEHHOTO
00opy/10BaHus1, MPOBO/UTH OILIT U (HOPMY/TUPOBATh BHIBO/IbI;

OCYILIeCTBJISITh TpPsIMble ¥ KOCBEHHble H3MepeHUusi (PU3NUYecKuX BeJUUWH, TIPU 3TOM
BbIOMpATh OMNTHUMaJIbHBIM CrIOCO0 W3MepeHWs U HCI0J/Ib30BaTh H3BECTHbIE METOZbl OLIEHKU
MOTPeLIHOCTeN U3MepeHul;

HCCeIoBaTh 3aBUCUMOCTH MeXAY (hr3udyeCKUMHU BeJITMUMHAMU C UCTI0/Tb30BaHUEM MPSMbIX
V3MepeHU, MpY 3TOM KOHCTPYMPOBaTh YCTAHOBKY, (DMKCUpDOBaTh pe3y/bTaTbl IMOTyYeHHOM
3aBUCUMOCTH (PU3MUECKUX BEIMUWH B BU/le Tabui] v TpadrKOB, /ie/iaTh BHIBO/IBI 110 pe3y/bTaTaM
WCCIeJ0BaHUS;

cobmoaTh TipaBWia 0e30MacHOTO Tpy/a TIPU TPOBeeHWH WCC/IeZIOBaHUM B paMKax
yu4eOHOTO 3KCIepuMeHTa, Yy4yeOHO-MCCeoBaTeNIbCKOM ¢ TIPOEKTHON  [IeSITeJTbHOCTH  C
WCTI0/Tb30BaHHEM U3MEePUTE/TbHBIX YCTPOMCTB U JlabopaTOpHOTo 060py0BaHuS;

pelliaTh pacuéTHble 3aJjaud C $IBHO 3aJjaHHOW (DU3MUeCKol Mo/ienbio, UCIO/b3ys
bu3nuecKre 3aKOHBI ¥ TIPUHLIMITEI, Ha OCHOBE aHa/lM3a YC/JIOBUS 3a/lauM BbIOUpaTh (GU3MUeCKYIO
MO/Ie/Ib, BBIJEJIATh (U3NUECKWe BeMUUYMHbI W (POpMyJibl, HEOOXOAUMbBbIe i €€ pelleHus,
TPOBO/IUTH PAaCUY€Thl U OLIEHUBATh PeasibHOCTb MOTYUYeHHOT0 3HaueHus1 (PU3nUecKoi BeTMUUHBI;

pelaTh KayeCTBeHHbIE 3a/laud: BBICTPAUBAaTh JIOTUYECKU HENPOTHMBOPEUMBYHO LIEIIOUKY
paccCy’KJjeHul ¢ OTIOpOM Ha U3yueHHbIe 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HNUecKUe siBJIeHUs;

WCTIO/Tb30BaTh MPU PeIlleHUH yueOHBIX 3a/jau COBpeMeHHbIe MHPOPMaI[MOHHbIE TEXHOIOTUH
JUIsT TIOUCKA, CTPYKTYPHUPOBaHHs, WHTepIIpeTaldd W TpeACTaB/ieHHsT yueOHOW U Hay4yHO-
MOMy/ISIPHOM MH(GOPMaL1K, TIOyUeHHOW U3 Pa3/IMYHbIX MCTOYHUKOB, KpUTUUECKW aHAaTM3UPOBaTh
rosiyyaemMyro MH(OpMal[uio;

MIPUBO/IUTh TIPUMEPBI BK/Ia/la POCCUMCKUX W 3apyOe)KHBIX YU€HBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bsiCHeHHe TIPOI[eCCOB OKPY KaroIllero Myupa, B pa3BUTHe TEXHUKU U TeXHOJIOTUA;



WCTI0/Tb30BaTh TeOPeTUUECKUe 3HaHUS 10 (PU3UKe B ITOBCEJHEBHOM XXKU3HU [I71sl 00ecrieueHust
6e3omacHOCTH 1pU oOpallieHruu ¢ IpUdopaMu U TeXHUUECKUMU YCTPOMCTBaMHU, //Isi COXpaHeHUs
3/10POBbsI U COOJTIOZIEHNS HOPM 9KOJIOTHUECKOTO TTIOBe/IEHUs B OKPY>Kalollel cpe/ie;

paboTaTh B rpyIire C BLIMOJHEHHEeM pPa3/IMYHbIX COLMANbHBIX POJieH, MIaHUupoBaTh paboTy
TDYIbI, PAlMOHAIBHO pACIpe/iesiATh 0053aHHOCTH W TUIAHUPOBATh  JIeSITETbHOCTh B
HeCTaHZAPTHBIX CUTYyalUsiX, aZleKBaTHO OLIeHMBATh BKJ/A[, Ka)K[JOr0 M3 YYaCTHUKOB I'DYMIIbI B
pellieHre pacCMaTPUBaeMOU MPOOJIEMBI.

K koniy obyuenusi B 11 K/acce npeZiMeTHble pe3y/bTaThl Ha 6a30BOM YPOBHE JI0JIKHbI
oTpakaTb C(hOPMUPOBAHHOCTD y 00YUaIOINXCS YMEeHUH:

JIeMOHCTPUPOBATb Ha TpUMepax poJib U MeCTO (U3MKK B (POPMUPOBAHUU COBPEMEHHOU
Hay4YHOW KapTWMHBI MUpa, B Pa3BUTHMH COBPEMEHHOW TEeXHUKW M TEXHOJIOTMM, B MPaKTUUeCKOU
JesITeIbHOCTH JIFOeH, LIeJIOCTHOCTb Y eIMHCTBO (PM3MYEeCKOU KapTHUHBI MUPa;

VUUTBIBaTh TPaHULbl TIPUMEHEHUsI U3yueHHbIX (U3NUeCKUX Moesiell: TOueuHbIN
3/1eKTPUYECKUi1 3apsifl, Jyd CBeTa, TOUeUHbIM NCTOUHKK CBETa, sifiepHasi Mo/ie/lb aTOMa, HyK/IOHHas!
Mo/le/Tb aTOMHOTO si/[pa TpU pellleHny (Gr3nuecKrx 3ajau;

pacrio3HaBaTh ¢u3nueckye siBjieHus (Tporiecchl) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
3/IeKTPO/JMHAMUKNA U KBAaHTOBOW (PU3WKU: 3/IeKTpUUeCKasi IPOBOAUMOCTb, TEIJIOBOE, CBETOBOE,
XUMUYECKOe, MarHUTHOe [eWCTBUS TOKa, B3aUMO/IefiCTBUe MarHWTOB, 3/eKTPOMAarHUTHast
VHZAYKLYS, AelCTBUe MarHWTHOTO TI0Jii Ha TPOBOJHUK C TOKOM U [IBIDKYLIWNCS 3aps,
3/IeKTPOMarHuTHbIe KoJjiebaHusi U BOJHBI, TIPSIMOJIMHEHOe pacripoCcTpaHeHWe CBeTa, OTpaXkeHue,
nipesiomsieHve, uHTepdepeHLUs, Audpakius W TO/spU3alvs CBeTa, JUCIIEpCUsi CBeTa,
doToanekrpruueckuii 3¢dekT (hoTo3(deKT), cBeToBOe JaB/eHre, BOSHUKHOBEHUe TMHeHYaToro
CTieKTpa aToMa BOZI0pPO/ia, eCTeCTBeHHasi U UCKYCCTBeHHasi paJu0aKTUBHOCTH;

OTMChIBAaTh M3yUeHHble CBOMCTBA BelljeCTBa (9/eKTpUUeCKrWe, MarHUTHbIe, OITHUeCKue,
3/IeKTPUYECKYI0 TIPOBOMMOCTh Pa3/IMUHBbIX CpPeZl) U 3/IeKTPOMarHUTHbIe siBlieHHsl (TIPOLIeCChI),
WCTOJb3ysl  (U3WUYecKre BeWUWHBL: 37eKTPUYeCKUM 3apsijl, CWia TOKa, 3IeKTpPUYecKoe
HaTpsKeHue, 3/1IeKTPUUecKoe COTIPOTHB/IeHUe, Pa3HOCTb MMOTEHLIUAJIOB, 3/IeKTPOABIIKYIIas CUIa,
paboTa TOKa, MHAYKLMS MarHATHOTO ToJisi, cuia Awmrepa, cuna JIopeHlla, WHAYKTUBHOCTh
KaTyIIK{, SHEprusi 3JIEKTPUUECKOrO0 M MarHMTHOTO TOJiel, TepUoji M uacToTa KosiebaHui B
KosiebaTeslbHOM KOHTYpe, 3apsi/i U CH/a TOKa B TMpoLiecce TapMOHUUECKUX 3/1eKTPOMarHUTHBIX
KosiebaHul, (OKyCHOe pacCTOSIHWe W ONTWYecKas CHWla JIMH3bI, TIPU OMMWCAHWUM TIPAaBU/ILHO
TPAaKTOBaTh (PU3MUECKUIM CMBIC/T UCIIO/Ib3yeMbIX BeUYMH, WX 0003HaueHWss U eJUHHLIBI,
yKa3biBaTb (hOpPMYJIbl, CBSI3bIBaOIIIME JAHHYIO (PU3UUeCKYI0 BeJIMUMHY C PYTUMU BeJIMUMHAMU;

OTMChIBaTh H3yueHHble KBAHTOBbIE SIBJIEHUS M TIPOLIECChI, MCIIO/B3ysl (r3uyecKue
Be/IMUMHBI: CKOPOCTb 3/IeKTPOMAarHWTHBIX BOJIH, [I/IMHA BOJHBI M UYacTOTa CBeTa, SHEPrusi u
UMITy/IbC (OTOHA, MEepuoJ Mojaypacrnaja, SHeprus CBA3M AaTOMHBIX siiep, TPU OINHUCAHUM
NIPaBU/IBHO TPAKTOBAaTh (PU3UUECKUH CMBIC/I WCIIOMb3yeMbIX BeIMUWH, WX 0003HAueHWs W
e/IMHULIbI, yKa3biBaThb (POPMYyJIbI, CBSI3bIBAIOLIME AAHHYIO (DM3WYECKYH BeJUUMHY C ApPYTUMU
Be/IMUMHAMU, BBIUMCJIATH 3HaueHue PU3nuyeckoil BeJTMUrHbI;

aHa/IM3UpOBaTh (PU3MYECKHUe TPOLIeCChl U SIBJIEHUS], WUCIONb3ysl (U3UUecKre 3aKOHbI U
MPUHLIMIIBLI:  3akKOH OMa, 3aKOHBI TI0C/Ae/I0BaTe/IbHOTO U Tapasijie/ibHOTO  COeJUHeHUs
MPOBOJHUKOB, 3aKoH [Ikoynsi—JleHIja, 3aKOH 3/IeKTDOMarHUTHOW WHAYKLUM, 3aKOH
MIPSIMOJTMHEMHOTO paclpoOCTPaHeHUsl CBeTa, 3aKOHbl OTPa)KeHUsI CBeTa, 3aKOHbI MpeIoM/IeHUs
CBeTa, ypaBHeHWe DuHIITelHa A1 poTo3ddeKTa, 3aKOH COXpaHeHHsI SHepruH, 3aKOH COXpaHeHUsI
WMITy/IbCa, 3aKOH COXPaHeHUsl 3JIeKTPUUYEeCcKOro 3apsijia, 3aKOH COXPaHeHHWsI MacCOBOT0 UMCIIa,
noctynatel bopa, 3akoH paguMOakTWBHOIO pacraja, Mpyd 3TOM pas3anuaTh CJIOBECHYIO
(GOpMyMPOBKY 3aKOHa, €ro MaTeMaTHUeCKOe BbIpa)KeHHWe W YCIOBUSI (TpaHMIbI, 0071acTH)
NIPUMEHUMOCTH;

orpe/iesisiTh HarpaB/ieHue BeKTOpa WHAYKIMM MarHUTHOTO TOJisi TIPOBOJIHHMKA C TOKOM,
cubl AMIiepa v cuibl JIopeHLa;

CTPOUTH ¥ OTIMCHIBATh M300pakeHKe, CO3/jaBaeMoe TJIOCKHAM 3epKajioM, TOHKOU JTMH30M;



BBIMOJ/IHATE 3KCIIEPUMEHTHI [0 HWCC/IefloBaHUI0 (DM3UYECKUX SIBJIEHUM M TPOLIECCOB C
VCTIO/Ib30BaHMEM TPSIMBIX M KOCBEHHBIX HW3MEpeHWi: TMpu 3TOM  (POpPMY/IMPOBaTh
npobiemMy/3aziauy 1 rUroTe3y yueOHOTro SKCIiepuMeHTa, COOMpaTh YCTAHOBKY U3 TIPe/I/IOKEHHOTO
o6opy/i0BaHusl, IPOBO/IUTH OMBIT U (HOPMYJTUPOBATH BLIBO/bI;

OCYLL|eCTB/ISITh TpsSIMble M KOCBEHHble Hu3MepeHusl (M3WYeCKUX BeIMUWH, TPU 3TOM
BbIOMpATh OMTUMAa/bHBINA CrI0COO W3MepeHUsi U HCMO/b30BaTh M3BECTHble METO/bl OLeHKU
MOTPeLIHOCTeN U3MepeHul;

VICC/Ie[|0BaTh 3aBUCUMOCTH (PU3UUECKUX BeIMUMH C UCTI0/Ib30BaHUEM MPSIMbIX M3MepeHUi:
IIpY 3TOM KOHCTPYMPOBaTh yCTaHOBKY, (PUKCHpOBaTh pe3y/bTaThbl MOJyUeHHON 3aBUCHMOCTH
¢usnueckix BenMUMH B BUZAe Tabmi W rpaduKoB, Je/iaThb BbLIBOJBI T0 pe3yJ/bTaTaM
VCCJIe/lOBaHMS;

cobmoziaTh mpaBusia Oe30macHOro TpyZJa IpU IpOBeJeHUH MCC/IefloBaHWN B paMKax
yueOHOTO 3KCIepruMeHTa, yueOHO-MCCIe[oBaTe/IbCKOM ¥ TIPOEKTHOW  [JIeSITeTbHOCTH  C
WCTI0/Ib30BaHNEM M3MepUTe/IbHBIX YCTPOMCTB U labopaTopHOTro 060py/i0BaHus;

pellaTh pacuéTHble 3aJaud C $BHO 3a/laHHOM (DM3MYeCKOl MO/enblo, HCIO/b3YS
¢du3nueckre 3aKOHbI U TIPUHLIUIBI, HA OCHOBe aHa/iM3a yCJIOBUs 3a/lauMl BbIOMpaTh (GH3UUYEeCKYIO
MO/iesb, BBIJEISATh (U3MUecKre BeMWuyMHbl M (POpMysbl, HeoOXoAWMbIe A1 eé peleHus,
MIPOBO/IUTH PACUéThl M OLIEHWBATh PeaibHOCTh M0JIyYeHHOT 0 3HaueHUsl (PU3MuecKol BeJTUUUHbL;

pellaTb KayeCTBeHHbIE 3a/lau: BBICTPaWBaTh JIOTUYECKH HelPOTHBOPEUMBYIO LIETIOUKY
paccy>k/leHul C ONTOPOU Ha U3yYeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH M (PU3NYeCcKHe SIB/IeHHS;

WICTI0/Tb30BAaTh TIPH PelIeHNH YUeOHBIX 3alau COBPeMeHHbIe HH(POPMAIIOHHbIE TeXHOIOTUH
JUIsi TIOWCKA, CTPYKTYpUPOBaHWsl, WHTEpIIpeTalid U TIpe/icTaBjeHWsi yuyeOHOW M HayuHO-
TIOMY/IIPHOM MH(OPMAaLUH, I10/TyUeHHOM U3 pa3/IMYHbIX HCTOYHUKOB, KpUTUUYECKU aHaTM3UPOBATh
10/Iy4aeMyto UH(OpMaLUIo;

OOBSCHATH IPUHLIUTIBI /IeMCTBUS MalllH, TPUOOPOB U TEXHUYECKHX yCTPOMCTB, pa3/inyaTh
yc/10BUsI X 6e301MacHOr0 UCI0/Ib30BaHUsl B TIOBCEJHEBHOM JKU3HHU;

TIPUBOJWTE TIPUMeEPHI BK/Ia[d POCCUHCKUX U 3apyOeXHbIX YUEHBIX-(U3MKOB B Pa3BUTHE
HayKH, B 00bsiCHEHHE TIPOLIeCCOB OKPY>KAIOLL[ero MUpPa, B Pa3BUTHE TeXHUKU U TeXHOJIOTUH;

MICTI0/Tb30BaTh TEOPeTUYeCKre 3HaHWs 10 (pr3vKe B TOBCeAHEBHOM )KU3HU /17151 00ecrieueHust
6e3omacHoCTH 1pU oOpallieHrnu ¢ IpUdopaMu U TeXHUUECKUMU YCTPOMCTBaMHU, //Isi COXpaHeHUs
3[I0pPOBBsI 1 COO/TIO/IeHNSI HOPM 3KOJIOTHUeCKOT0 TOBe/[eHHsI B OKPY>Karollleit cpeie;

paboTaTh B rpyIire C BLIMOJHEHHEeM pPa3/IMYHbIX COLMANbHBIX POJieH, MIaHUpoBaTh paboTy
TPYIMbI, pALMOHAJILHO paclpesiefiaTh O0S3aHHOCTM W IUIAHUPOBATh  [JIeSTeNbHOCTh B
HeCTaHJapTHBIX CUTyallUsX, a/leKBaTHO OLIeHMBATh BKJIAJ KaXK/[0r0 M3 yYaCTHUKOB T'DYIIbI B
pelieHre pacCMaTpHUBaeMOU TIPOOJIeMBI.

TEMATHUYECKOE IVIAHUPOBAHUE
10 K/TACC

No HaumenoBan | KosmuecTBo uacoB JJ/IeKTPOHHBbIe
n/ | uepasfenoBH | Beer | KoHTposibH IMpakruueck | (Uudposbie)




n TeM obpa3oBare/ibHbIE
ble padoThI ue padoThI
NMPOrpaMMbI pecypchbl
Pa3pen 1. PIBMKA 1 METO/IbI HAYYHOTI'O ITO3HAHUS
3;30142 1 bubnuoreka LIOK
1.1 A 2 https://m.edsoo.ru/7f41bf
Hay4YHOT O 7
TI03HAHUSI i=
Wtoro no paspeny 2
Paszpen 2. MEXAHHUKA
bubmioreka LIOK
2.1 Kunemaruka 5 https://m.edsoo.ru/7f41bf
72
bubmioreka LIOK
2.2 [JuHamuka 7 https://m.edsoo.ru/7f41bf
72
3aKOHBI bubmioTeka LIOK
2.3 COXPaHeHUsl B 6 1 1 https://m.edsoo.ru/7f41bf
MeXaHUKe 72
Wtoro no pa3peny 18

Paszpen 3. MOJIEKYJ/IAPHASA ®U3NKA 1 TEPMOJIMHAMUKA

ﬁgﬁg}fiﬂ Ho- bubmmoreka LIOK
3.1 Y/APHO- 9 1 https://m.edsoo.ru/7f41bf
KUHETHUEeCKOU 7
TeOpUu -
OcHoBBI bubmioTeka LIOK
3.2 TepMOAVHAMU 10 1 https://m.edsoo.ru/7f41bf
KU 72
ArperaTHbie
COCTOSIHUSA Bbubmoteka LIOK
3.3 BeIleCcTBa. 5 https://m.edsoo.ru/7f41bf
®da3oBnle 72
Tiepexofibl
Wroro nio pasgeny 24
Pa3pen 4. JJIEKTPOJMMHAMUKA
S IEKTDOCTATH Bbubmoteka LIOK
4.1 P 10 1 1 https://m.eds0o.ru/7f41bf
Ka
72
[TocTosiHHBIN
3JIEKTPUUYECKHU bubmioreka LIOK
4.2 i Tok. Toku B 12 1 1 https://m.edsoo.ru/7f41bf
pas/IMuHbIX 72
cpefax
Wtoro no paspeny 22
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PesepBHOe BpeMsi

OBIIEE
KOJIMYECTBO
YACOB 10
TTIPOTPAMME

68




11 K/TACC

Ne HaumenoBanu | KosimuectBo uacoB JJ/IeKTPOHHBbIe
r[/_ e pa3/ie/ioB U (yudposBbie)
. TeM Bee KOHTpﬁoan l'[paKTlgqec oOpa3oBaTe/IbHbIE
nporpamMMeI ro bie paboTel | KHe PabOTBI | o vy cpy
Pa3pen 1. JJIEKTPOJMHAMUKA
lll/gfeHHTHoe bubmoreka LIOK
1.1 : 11 1 3 https://m.edsoo.ru/7f4
OJIeKTPOMAarHuT 1c97c
Hasi UHOYKLYSI —
Wtoro no pa3peny 11
Pa3pen 2. KOJIEBAHUS 11 BOJ/IHBI
E:IexaHHqECKHe bubmoreka LIOK
2.1 9 1 https://m.edsoo.ru/7f4
3/1eKTPOMarHuT 1c97¢
Hble KosiebaHusi —
I/I\I/IexaHquCKHe bubmioreka LJOK
2.2 5 1 https://m.edsoo.ru/7f4
3/IEKTPOMarHUT 1c97¢
HbIe BOJTHbI —
bubmoreka IIOK
2.3 OnTuka 10 3 https://m.edsoo.ru/7f4
1c97c
Wtoro no paspeny 24

Pa3gen 3. OCHOBBI CIIEIIMAJILHOW TEOPUM OTHOCUTE/IbHOCTH

OcHOBBI
CrieranbHOU bubmoreka IIOK
3.1 Teopuur 4 1 https://m.edsoo.ru/7f4
OTHOCUTEJILHOC 1c97c
TH
Wtoro no pa3peny 4

Paspen 4. KBAHTOBASA ®U3NKA

OneMeHTbI bubmioteka LIOK
4.1 KBaHTOBOM 6 https://m.edsoo.ru/7f4
OTTUKHA 1c97c¢
CrIpoetye bubmoreka IIOK
4.2 P 4 https://m.edsoo.ru/7f4
aToMa
1c97c¢
bubmoreka IIOK
4.3 AToMHOe siipo 5 https://m.edsoo.ru/7f4
1c97c¢
Wtoro no paspeny 15

Paszpen 5. 3JIEMEHT

bl ACTPOHOMMUM 1 ACTPOPU3NKHA

5.1 DJIeMeHTbI

7

1

bubmoreka [JOK
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dCTPOHOMMWHU U

https://m.edsoo.ru/7f4

acTpodU3UKU 1c97c
Wtoro no paspeny 7
Paszgen 6. OGOBIIAFOIIEE ITOBTOPEHUE
bubmioreka LJOK
6.1 Obobuwgaiomee 4 https://m.edsoo.ru/7f4
TOBTOpPEHUE
1c97c
Wroro no paspeny 4
PesepBHOe Bpems 3
OBLIEE
KOJIMYECTBO
YACOB IO 68 4 7
[TPOI'PAMME

ITPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA30OBATEJ/IbHOW ITPOT'PAMMBI

10 K/ITACC

Kop
npoBepsieMoro
pe3y/ibTaTra

IIpoBepsiemble NpeMeTHBIE Pe3y/IbTaThl 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMBbI CpeJHero 001ero 06pa3oBaHus

10.1

IleMOHCTPUpOBaTh Ha TIpUMepax pPOAb U MecTo (GU3UKU B
(dhopMUpOBaHUM COBPEMEHHOMN Hay4yHOW KapTHUHBI MHpPa, B Pa3BUTUU
COBpPeMeHHOM TeXHUKHU U TEXHOJIOTHH, B IPAaKTUUeCKOU ZiesiTeTbHOCTU
o (374

10.2

YuuThIBaTh T'PaHULIbI IPUMEHEHUs U3yUeHHbIX (PU3nuecKrux Mojienei:
MaTreprasbHas TOUKa, MHeplManbHasi CUCTeMa OTcuéra, abCcoroTHO
TBEp/|0€ TesI0, WeaabHbIN ra3; Mo/|e/ld CTPOeHUS T'a30B, KUAKOCTel U
TBEPABIX TeJ, TOUYEUHbIM S/eKTPUUYEeCKU 3apsi[, — TpPU pelleHuH
¢bu3ryecKux 3as1a4

10.3

Pacrnio3HaBaTh (pr3nueckuie sB/IeHUs (TIPOLIECChI) U OOBSICHITh UX Ha
OCHOBe 3aKOHOB MeXaHWKH, MOJIeKY/SPHO-KWHETHUECKOH TeopHuH
CTPOEHHs BellleCTBa U  3/eKTPOJAUHAMUKU: paBHOMEPDHOe U
PaBHOYCKOpPEHHOe MPsIMOJIMHEeHOe [BKeHWe, CBOOOJHOe TMajieHue
Tes, JABWKEHWEe MO0 OKPY)KHOCTU, WHEepIUs, B3aUMOJEMCTBHe Ter;
mubdysusi, OpPOYHOBCKOe [JBW)KEHWe, CTPOeHHe JKUAKOCTed u
TBEP/ABIX Te/l, UW3MeHeHHWe O00bEéMa TeJl TIpU HarpeBaHUHU
(oxnaxkaeHuu), TerJIOBOe paBHOBecHe, HCIapeHue, KOHZeHCallus,
rjaB/eHue, KpUCTa/uid3alusi, KWUMeHWe, BJIaKHOCTb BO3/yXa,
TOBBIIIIEHWe /laB/ieHUs] Tra3a TPU €ro HarpeBaHWU B 3aKPbITOM
cocyze, CBsi3b MeXJy IlapaMeTpaMd COCTOSIHMSI Tras3a B
M301POIIeCccax; JIeKTPU3alivsl TeJl, B3aUMOZIeiCTBHe 3apsifioB

10.4

OnuceiBaTh MexaHUUeCKOe [IBW)KeHUe, WCIoNb3ys (pu3nueckue
BeJIMYMHBI: KOOPAUWHATA, My Th, [lepeMellleHre, CKOPOCThb, yCKOpeHUe,
Macca Tena, CWIa, WMIY/JAbC Tela, KWHETUYeCKass SHeprus,
TOTeHL[Ma/lbHas JHeprusi, MexaHWdeckass paboTa, MexaHWuYecKas
MOILIHOCTh; TPW OMWCAHWK TIPAaBU/IBHO TPaKTOBaTh (U3NUYECKUI
CMBIC/T WCTIONb3yeMbIX BEJMUWH, WX O003HaueHWss W eAWHULIbI,
HaxouTb ()OPMYJIbl, CBSI3bIBAIOIIIME JAHHYIO (DM3UUYECKYIO BeJTMUKMHY
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C APYTMMH B€JIMUNHAMN

10.5

OnuceIBaTh H3yYeHHbIE TEIJIOBbIE CBOWCTBA Tel W TEIUIOBbIE
SIBJIEHUSI, WCTOJb3ysl (U3MUecKue BeJIMUMHBL: [JaBJIeHWe ra3a,
TeMIepaTtypa, CpeiHsiss KWHeTHUeCKass JHeprus XaoTHUecKoro
JBIDKEHHWsS] MOJIEKYJI, CpeJHeKBaipaTUUHasi CKOPOCTh MOJIEKYI,
KOJIMYEeCTBO TeIJIOThl, BHYTPEHHsI1 JHeprusi, pabora Tra3sa,
KO3(QUIIMeHT T0/iIe3HOT0 /IeMCTBUSI TEeIJIOBOTO JBUTATesis; MpU
ONMMCAaHUM  TIPaBWIBHO  TPAaKTOBaTb  (DU3UYECKUH  CMBICI
HCTIO/Tb3YEMbBIX BEJIMUWH, UX 0003HAUeHUs W eMHUIIbI, HaXOJUTh
(bopMyIbl, CBS3bIBAIOIUE [JAHHYIO (U3MUECKYI0 BEeJUMYMHY C
JIPYTIMU BeJTMUMHAM

10.6

OnuckiBaTh M3yueHHble 3/IEKTPUUECKWe CBOWCTBA BelllecTBa U
3/7IeKTpuueckue siBjieHus: (TIpoliecchl), HCIOMb3ysi  (PU3HUUecKue
BEeJIMUMHBI:  JIEKTPUUECKUM  3apsii,  3JeKTpUuueckoe  TIoJie,
HaNpsDKEHHOCTb TI0JIs, TOTeHLMal, pa3HOCTh TIOTEHL[MA/IOB; TIpU
OMUCAHWK  TpaBUBHO  TpPakKTOBaThb  (U3UUECKUM  CMBICT
WCTIONb3yeMbIX BEeJIMUMH, UX 0003HaueHWs U e[VHULIbI; yKa3bIBaTb
(hopMyibl, CBsI3bIBaIOLIME JAaHHYIO (DHM3UUECKYIO BEJIMUMHY C IPYTUMU
Be/TMYMHAMU

10.7

aHa/IM3UpOBaTh (U3UUECKHe TIPOLleCChl U SIBJIEHWS, WCIIO/b3Ys
(u3ryeckrie 3aKOHbI U IPUHLIMIIBL: 3aKOH BCEMUPHOTO TAroTeHus, I, 11
u III 3akoHbl HbIOTOHA, 3aKOH COXpaHeHUs MeXaHU4eCKOUW SHepruu,
3aKOH COXpaHeHusl UMI1YJIbCa, [IPUHLIUII CYTIepIIO3ULIMUA CUJI, IIPUHLIUIL
paBHOIIPaBUSl UHEpPLMA/bHBIX CUCTEM OTCY€Ta; MOJIEKYJISIPHO-
KUHETUYeCKyH TeOpUI0 CTPOeHUS BellleCTBa, ra30Bble 3aKOHbI, CBA3b
cpeJHell KWHETHMYeCKOW SHEPruM TerJIOBOr0 [BWKEHUS MOJIEKYH C
abCOJTIOTHOM TeMITepaTypoi, MepBbIi 3aKOH TePMOJUHAMUKU; 3aKOH
COXpaHeHHs1 3JIeKTPUUeCcKOoro 3apsza, 3akoH KysioHa; mpu 3TOM
pas3/nnyath CJ0BeCHYIO (POPMY/IMPOBKY 3aKOHA, ero MaTeMaThuyeckKoe
BbIpa)KeHHe U yCJI0BUsl (TPAHUL[bI, 00/1aCTH) TPUMEHUMOCTH

10.8

OOBSICHATL OCHOBHBbIE TIPUHIUIBI J€HCTBUS MalllMH, TIPUOOPOB U
TEeXHUUYECKUX YCTPOMCTB; pasuyarh YCJIOBUS HX 0e30MmacHOro
WCI10/1b30BaHKsl B TTIOBCEIHEBHOM >KHU3HU

10.9

BBIMO/HATE 9KCTIEPUMEHTHI 110 UCC/IeJOBaHUI0 (DU3UUeCKUX SIBJIEHUH
Y TIPOLIECCOB C UCTIOb30BaHUEM TPSIMBIX U KOCBEHHBIX W3MepeHU;
rpu 3ToM (HOpMYJTUPOBATH MPobsieMy (3azauy) U ruroresy yuyeOHOTO
JKCIIepUMeHTa,  CoOMpaTh  YCTAaHOBKY W3  TIPe/JIOKEHHOTO
000py/10BaHUs1, POBO/IUTH OTBIT ¥ (HOPMYTUPOBATh BHIBO/IbI

10.10

OcyiecTBaATh TpsiMble W KOCBEHHble H3MepeHUsl (U3NUYeCcKuX
BeJIMUWH; TIPU 3TOM BbIOMPATh ONMTUMA/bHBIM CIIOCOO M3MEpeHUs U
WCI10/1b30BaTh U3BECTHbIE METO/IbI OLIEHKU MOTPeLHOCTelN U3MepeHui

10.11

WccnefoBaTh 3aBUCMMOCTH MeXAy (PU3MUECKUMU BeTWMYMHAMHU C
WCII0/Ib30BaHMEM MPSIMbIX M3MEepeHWW; MPU 3TOM KOHCTPYUPOBATh
YCTaHOBKY, (DPMKCHPOBaTh pe3y/bTaThbl IOJYyYeHHOU 3aBUCUMOCTU
(u3rMyeCcKrx BeJIMUMH B BU/le TaO/IUL] U TPaUKOB, /lefaTh BHIBOBI IO
pe3y/ibTaTam UCC/IeJ0BaHUs

10.12

Cobnrosate TipaBuia 0e30MacHOrO Tpy/a TIpU  TIPOBeJEeHUU
UCC/eJOBaHUA B paMKax y4yeOHOTrO SKCIepuMeHTa, yueOHO-
WCC/Ie/|0BaTe/IbCKOM 1 TIPOEKTHOM JIeaTe/IbHOCTU C WCTI0/Ib30BaHHEM
V3MepUTe/IbHBIX YCTPOMCTB U JabopaTopHOTro 060pY/I0BaHUs




10.13

Pemiate pacuéTHble 3a/ilauM C SIBHO 3a[laHHOW (DPU3MUECKOU MO/e/Iblo,
WCNo/b3ys (pr3nueckre 3aKOHbI W MPUHLUIBI, HA OCHOBE aHaiu3a
yC/AOBUSL 3ajjaud  BbIOMpaTh (U3MUECKYI0 MOJesb, BbIJENATH
¢busnueckre BeIMUMHBI U (POPMYJIbI, HEOOXOAMMBIE /ISl e€ perleHus,
NIPOBOJUTh pAacuéTbl U OLleHUBaThb peajbHOCTb I10JIyYeHHOI'0
3HaueHus1 PU3NUeCKOU BeJTMUMHbI

10.14

PemaTb ~ KauecTBeHHble  33/laud:  BBICTPAWBaTh  JIOTUUECKH
HEeMpPOTHBOPEUMBYIO 1[eTI0UKY PAaCCyKAeHHUH C OTIopoii Ha W3yueHHbIe
3aKOHBI, 3aKOHOMEPHOCTH U (U3UUecKye siBJIeHHsI

10.15

Wcnonb3oBaTh TIpM  pellleHWHd y4eOHbIX 3a/lau  COBPEMEHHbIe
MH(OpPMalLlMOHHbIe TEXHOJIOTUU Ji/Isl TIOMCKa, CTPYKTYPUPOBaHUS,
VMHTepIpeTaliui U TIPe/[CTaB/IeHUs y4eOHOH W Hay4YHO-TIOMY/ISIPHOU
vMH(pOpMaLMK, M0yYeHHOM 13 Pa3/nyHbIX UCTOYHUKOB; KPUTUYECKU
aHaJIM3UPOBATh M0JyyaeMyH MH(OpMaL1Io

10.16

[IpuBoAUTEL TIpMMeEpPHI BK/Ia/la POCCUHCKUX U 3apyOeXXHBIX YUYEHBIX-
¢U3MKOB B pa3BUTHE HayK{, 0OBbsICHEHHE TPOLIECCOB OKPY KaroLero
MHpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH

10.17

Vcrnonb30BaTh TeOpeTUUECKHe 3HAaHWS 10 (HU3UKe B MOBCEHEBHOMN
JKU3HU i obecrieueHWss 6Ge3omacHOCTH Tipu  oOpalieHdd ¢
npubopaMM Y TEXHUYECKUMH YCTPOMCTBaMH, [/ COXpaHEeHUs
3[0pOBbsi M COOJIIO/IeHUsT HOPM 3KOJIOTHUECKOTO TIOBeJileHUsi B
OKpY>Karolllel cpefie

10.18

PaboTathb B rpyririe C BbIIOJTHEHUEM pa3/IMYHbIX COL[UATBHBIX POJIeH,
MJIaHUpOBaTh  paboTy TpyIMbl, paljMOHa/JbHO  paclpezessiTh
00513aHHOCTM U TIJIAHUPOBAaTh /IeATEJILHOCTh B HECTAHZAPTHBIX
CUTyaLusiX, a/leKBaTHO OL|eHMBaTh BKJ/aJ, KaX[Oro U3 YYaCTHUKOB
TPYIIIBI B PellleHre pacCMaTpUBaeMoi po0IeMsl

11 K/TACC

Kopg,
npoBepsieMoro
pe3yJ/ibTaTa

IIpoBepsieMblie NpeMeTHBIE Pe3y/IbTaThl 0CBOHHsA 0CHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeJHEro 001ero 006pa3oBaHus

11.1

HdemoHCTpUpOBaThL Ha TIpUMepax poOdb U MecTo (U3UKU B
(hopMUpOBaHUM COBPeMEHHOW HayYyHOW KapTHUHBI MUPA, B Pa3BUTUU
COBPEMEHHOU TeXHUKHU U TEXHOJIOTHH, B NPAKTUYEeCKOU JiesiTeTIbHOCTU
JIF0JIeH, 11e/I0CTHOCTh M eIMHCTBO (PU3MUYeCKOW KapTHHBI MUpa

11.2

YuUThIBaThL TPaHUL]bl IPUMEHEHUS U3yUeHHbBIX (PU3rnueCcKrX Mo/iesei:
TOUEUHbIW 3/1eKTpUYeCKUl 3apsi/, siilepHast Mo/ie/ib aTOMa, HyK/JI0HHast
Mo/le/lb aTOMHOTO s1/ipa MPU pellleHrHd (pr3UUecKrX 3a1ay

11.3

Pacrio3HaBaTh (r3nyeckue siBjieHuUs (TIPOLIeCChl) U OOBSICHATh UX Ha
OCHOBe 3aKOHOB  3/IeKTPOJMHAMUKHM U  KBAHTOBOM  (PU3MKM:
3/IeKTpUYecKasi MPOBOAUMOCTb, TeIJIOBOe, CBETOBOE, XMMHUUECKOE,
MarHUTHOE  [IeMCTBUS  TOKa,  B3aUMOZEWCTBHE  MAarHWTOB,
3/IeKTPOMarHuTHasE WHAYKLUS, [elCTBUe MAarHUTHOTO TIO/s Ha
MPOBOJTHUK C TOKOM W [JBWKYIIUNCS 3apsf, 3/eKTPOMarHUTHbIE
KonebaHUsT W BOJIHBI, TPSIMOJIMHEWHOe pacrpocTpaHeHHe CBeTa,
OTpakeHWe, TpefoMseHue, UHTepdepeHLus, gubpakius U
rosisipu3aljysi CBeTa, AUCTIePCUsi CBeTa, (POTO3/1eKTpUuecKuil 3pdeKT
(dpoToadexT), cBeTOBOE AaBieHHe, BO3HUKHOBEHWE JIMHEWYaTOro




CIIeKTpa dTOMa BOJAOpOAd, €CTeCTB€HHad W HMCKYCCTBEHHAs
PaAri0aKTUBHOCTb

11.4

OnuchiBaTh HW3yuyeHHble CBOWCTBA BelecTBa (3J/IeKTpUUYECKUe,
MarHUTHbIE, ONITUYECKHe, 3/1IeKTPUUECKYI0 MPOBOJAMMOCTb PAa3/INYHBIX
Ccpel) U 3/eKTPOMarHUTHbIe sBJeHUs] (TIPOLIeCChI), UCMHOJIb3YS
¢uv3nuecKkre Be/NWYMHBL: 3/€KTPUUECKWW 3apsj, Cula TOKa,
3/IEKTpUYeCKOe  HalpsDKeHWe, 3/IeKTpUYeckoe  COIPOTHBJIEHME,
pa3HocTh noTeHuWanoB, 3/1C, paboTa Toka, UHIYKLUsS MarHUTHOT'O
nonsi, cuia Awmrmepa, cuna JlopeHla, WHAYKTUBHOCTb KaTyILKH,
SHeprusi 371eKTpUUeCcKOro U MarHUTHOTO MOJiel, TIepuof, U 4acToTa
KosiebaHMii B KosiebaTesTbHOM KOHTYPE, 3apsi/] ¥ CHJla TOKa B TpoLjecce
rapMOHUYECKUX  371eKTPOMarHUTHBIX  KojebaHui,  (oKycHoe
paccTosiHUe W ONTHYeCKas CUja JMH3bl; TIPU OMUCAHWUW MPABUIBHO
TPaKTOBAaTh (PU3WYECKMM CMBIC HCMOJIb3yEMbIX BeIMYMH, HX
o003HauUeHUss W eJUHMIIBI;, YKa3biBaTh (DOPMYyJibl, CBSI3BIBAOIIHE
JIAHHYI0 (PU3MYECKYI0 BeJIMUUHY C IPYTUMU BeJIMYMHAMU

11.5

OnuceiBaTh W3yUeHHble KBAHTOBble SIBJIEHMSI W TMPOLECCHI,
WCI0JIb3ysl (pr3nuecKre BeJWUYMHBI: CKOPOCTb 371€KTPOMAarHHUTHBIX
BOJIH, [I/IMHA BOJIHBI U YacTOTa CBeTa, SHEPrusi U UMMYJIbC (OTOHA,
Mepuo/, NoJiypacrnaza, SHeprusi CB3M aTOMHBIX si/iep; Py OMUCaHUU
MpaBW/IbHO TpaKTOBaTh (DMU3MUECKUH CMBICT  UCMOJb3YeMbIX
Be/IMYMH, WX 0003HAaUeHUs] W eJUHHLbI; YKa3blBaTh (OPMYJIBI,
CBA3BbIBAIOLME [JAaHHYH (U3MUYECKyl0 BEeJIWUMHY C [pYTrMMHU
BeJIMUMHAMU, BbIYMC/IATh 3HaueHUe (pr3nuuecKoi BeJTMUUHbI

11.6

AHanu3upoBaTh (u3Myeckue TIPoLeCChl U SIBJ€HHUs, WCIOMb3Ys
¢busnyeckre 3aKOHbI U TPUHLMIBL  3akKoH OMa, 3aKOHBI
10C/Ie/]0OBaTe/IbHOTO U Tapasiie/lbHOr0 COeJMHEHUs] MPOBOJHUKOB,
3aKoH [IxoyJist — JIeHIja, 3aKOH 3/1eKTPOMarHUTHOUM WHAYKLUH, 3aKOH
TIPSIMOJTMHEMHOT'0 paclipOCTPaHeHus CBeTa, 3aKOHbI OTPa’KeHUsI CBeTa,
3aKOHbI ~ TIPeJIOM/IEHUSI CBeTa, ypaBHeHWe OWHILTelHa IS
doTosddekra, 3aKOH cCOXpaHEHUSI SHEPTUM, 3aKOH COXpaHeHHs
HUMITy/IbCa, 3aKOH COXPAaHEHHUs 3/IeKTPUUeCKOTo 3apsijia, 3aKoH
COXpaHeHUsi MacCOBOrO uuWcia, mocTyaatel bopa, 3akoH
DPafIMOAKTUBHOIO pacrafia; TIPU 3TOM pa3iuyaTh CIOBECHYHO
(hopMyTMpPOBKY 3aKOHa, ero MaTeMaTUuecKoe BbIpaykeHHe U yCJIOBUS
(rpanHu1lbl, 006/1aCTH) TPUMEHUMOCTH

11.7

OrnpefiensTh HarpaB/eHWe BeKTOpa WHIYKLMM MarHUTHOTO TI0Jis
TIPOBOJ/IHUKA C TOKOM, CHJIbI AMriepa v cujbl JIopeHLia

11.8

CTpouTb U OMUCHIBaTH H300pa)keHWe, CO3/laBaeMoe TJIOCKUM
3epKaJioM, TOHKOM JINH30U

11.9

BBIMO/MHATE 9KCTIEPUMEHTHI 110 UCC/IeJOBaHUI0 (hU3UUEeCKUX SIBIIEHUH
Y TIPOLIECCOB C MCTIOb30BaHUEM TPSIMBIX U KOCBEHHBIX W3MepeHU;
rpu 3ToM (HOpMYJTUPOBATh Mpob/ieMy (3azauy) U ruroresy yueOHOTO
JKCIIepUMeHTa,  CoOMpaTh  YCTAaHOBKY W3  TIPe/JIOKeHHOTO
000py/J0BaHUs1, TPOBO/IUTH OTBIT ¥ (HOPMY/TUPOBATh BHIBOIbI

11.10

OcylecTBaATh TpsiMble W KOCBEHHble H3MepeHUsl (U3NUYeCcKuX
BeJIMUWH; TIPU 3TOM BbIOMPATh ONMTUMA/bHBIM CIIOCOO U3MEpeHUs U
WCIT0/1b30BaTh U3BECTHBIE METO/IbI OLIEHKU MOTPelTHOCTelN U3MepeHui

11.11

VccnefoBaTh 3aBUCMMOCTH (PU3UUECKUX BeTMYMH C UCII0/Ib30BaHUEM
NPSIMBbIX U3MEPEeHWH; IpU 3TOM KOHCTPYHMPOBAThb YCTAHOBKY,




(buKCcUpoBaTh pe3y/bTaThl IMOJyueHHON 3aBUCUMOCTU (Dr3MUecKux
BeJIMUWH B BU/ie Tab/HII ¥ TPaMKOB, [1e/1aTh BEIBO/BI 110 Pe3y/IbTaTaM
HCCIIeJOBaHMUS

11.12

Cobmogate mpaBuaa 0e3omacHOro TpyZa TIpH TPOBeJeHUN
WCC/IeZIOBaHUN B paMKax yueOHOro 9JKCHepuMeHTa, yuyeOHO-
HCCJIe/[0BaTeIbCKOU U POEKTHOMH ieTeIbHOCTH C UCII0/Ib30BaHHEM
M3MepUTe/bHBIX YCTPOUCTB ¥ 1labopaTopHOTo 000py/10BaHUS

11.13

Perath pacuéTHble 3a/lauM C SIBHO 3aZlaHHOW (PU3HUUeCcKOol MOJieNbio,
UCTonb3ys (y3nyeckre 3aKOHbBI W TIPUHLUIBI; HA OCHOBe aHasmM3a
yC/IOBUS  3a/laud  BBIOMpaTh (U3UUECKYH0 MO/Ie/Ib, BbIIENSTh
¢busnyeckre BeTMUMHBI U POPMYJIbI, HEOOXOAUMBIE [Jisi e€ pelleHus],
MPOBOAUTH pacuyéTbl U OL[eHWBaThb peaTbHOCTb II0/yUeHHOTO
3HaueHusl PU3NUeCKol BeJIMUMHBI

11.14

Pemath  KaueCcTBeHHble  3a/laud:  BLICTpauMBaTb  JIOTMYECKU
HEMPOTUBOPEUKMBYIO LIEMIOUKY PACCY’K[|€HHUH C OMOPOM Ha U3y4YeHHbIe
3aKOHbI, 3aKOHOMEPHOCTH U (hr3UUecKue sSIBJIEHUs

11.15

Wcrnonb3oBaTh TIpM  pellleHWA y4eOHBIX 3a/jau  COBpeMeHHbIe
MH(OpPMaLIMOHHbIE TEeXHOJOTMU /i1 TIOMCKA, CTPYKTYypHUPOBaHMS,
VMHTeprpeTaluyd U Tpe/CTaB/ieHus] yueOHON U Hay4YHO-TIOMY/ISIpHON
vH(OopMaLYH, TI0Jy4YeHHON U3 Pa3/InYHbIX UCTOYHUKOB; KPUTUUECKH
aHa/IM3UPOBaTh MOIy4YaeMy0 HH(HOPMaLIKIO

11.16

OOBSICHSITE TIPUHLIUTIBI AeMCTBUS MAliH, IPUOOPOB M TEXHUUECKHX
YCTPOMCTB; pa3/inyarh yC/I0BUSI WX 0e30rmacHOro KCIO/Ib30BAHUS B
TIOBCeJHEBHOM >KU3HU

11.17

[TpyuBOAWTE TIPUMEPHI BK/Ia/la POCCUUCKUX U 3apyOeXXHbIX YUEHBIX-
(U3MKOB B Pa3BUTHE HAayKH, B 00BbsCHEHKE MPOLIECCOB OKPY KAKOIIIEro
MHpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Vcrnonb3oBaTh TeopeTUueckre 3HaHWS MO (U3MKe B TMOBCeHEBHOMN
KW3HU 1 obecrieueHusi 6e30MacHOCTH TIpM  OOpallieHun C
npubopaMu Y TeXHUYECKUMH YCTPOMCTBaMH, [Jsi COXpaHeHHs
30pOBbsi U COOJIIO/IeHUsT HOPM 3KOJIOTMUeCKOTO TIOBeJileHUs B
OKpY>Karollleil cpesie

11.19

PaboTarte B rpyrme C BBINOTHEHWEM Pa3/IMYHBIX COLMATBHBIX POJeH,
MJlaHupoBaTh  paboTy  Tpymmbl,  paljMOHalbHO  pacripefensTh
00s13aHHOCTM Y TUIAHUPOBAaTb [IeSITeIbHOCTh B  HECTaHJAPTHBIX
CUTyalMsIX, a/leKBaTHO OLIeHHWBaThb BKJIAJ, Ka)K[Or0 K3 Y4YaCTHUKOB
TPYIIIBI B pellieHHe pacCMaTprUBaeMoy pobieMbl

ITPOBEPAEMBIE OJIEMEHTBI COJEP)KAHUA

10 KJTIACC
Kop, Kop nposepsiemoro
IIpoBepsieMble 3/1eMeHTHI CO/leP>KaHHUA
pasjena 3/1eMeHTa
1 OU3NKA N METOJbI HAYUHOI'O [TIO3HAHUA

®u3rvka — Hayka O T1ipupoge. HayuHbie
MeTO/ibl [I03HaHHWS OKpY»Katolero Mupa. Posb
JKCIIep¥MeHTa U TeOpuM B  IIpoLecce
TI03HAHUsI IPUPO/ibl. JKCIIEPUMEHT B (PU3MKe

1.1

1.2 MogenupoBanue (U3UYECKUX SIBIEHUN WU




TIIPOL[eCCOB. Hayunele TUIIOTe3bl.
dusnueckre 3aKOHbl U TeOpUU. ['paHuULbI
NIPUMEHUMOCTH  (U3UYEeCKUX  3aKOHOB.
IIpuHyun coorsBercTBUsd. Pomp U MecTo
¢bu3ukd B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOW KapTHHbI MHpa, B MNPAKTUUYECKOMN
[esaTe/IbHOCTH JI0fled

MEXAHUKA

2.1

##HPar#KIHEMATHUKA

2.1.1

MexaHnueckoe JIBIDKEHUE.
OTHOCHUTE/IBHOCTD MeXaHUYeCKOro
JnBwkeHus. Cucrema orcuéta. TpaeKkTopusi

2.1.2

[TepemeliieHre, CKOPOCTh (CpeHsIst CKOPOCTb,
MrHOBEHHasi CKOPOCTb) U YCKOpeHHe
MaTepHalbHOW TOUKU, UX TIPOEKI[MM Ha OCU
CUCTEMbI KOOp/MHaT. CnoxeHue
riepeMelrieHui U CJIoKeHHe CKOpocTei

2.1.3

PaBHOMepHOe u PaBHOYCKOPEHHOe
npsIMOJIMHeHOe — fiBWKeHue.  ['paduku
3aBUCUMOCTH KOOp/MHaT, CKOpPOCTH,
yCKOpeHwus, NyTH WU TepeMelleHus
MaTepuaabHOW TOUKU OT BpeMEeHU

2.1.4

CBo0OoHOe TIafieHre. Y CKopeHHe
CBOOO/THOTO Ma/IeHHSI

2.1.5

KpuBosiuHeliHoe [BrkeHue. PaBHOMepHOe
IBIDKEHWe  MaTepuarbHOM  TOUKM  TO
OKDY’>KHOCTH. YTJIOBasi CKOPOCTb, JIMHeWHas
CKOPOCTb. ITepuop, u YyacTorTa.
[JeHTpOCTpEeMHUTe/ILHOE YCKOpeHUe

2.1.6

TexHuueckue  yCTpPOMCTBA:  CHHUZOMETP,
[IBIDKEHUE CHapsJoB, LielHble U peMeHHbIe
nepefauu

2.1.7

[TpakTHyeckue paboThI. V3mepeHue
MTHOBEHHOM  ckopocTh.  VcciepoBaHue
COOTHOLLIEHUSI MEXY My TSMHU,
NIPOI/IeHHBIMU TeJIOM 3a T0C/e[oBaTe/bHbIe
paBHble  TIPOMEXYTKM  BpPeMeHU  TIpu
PaBHOYCKOPEHHOM /[IBJKEHUM C HauaJbHOU
CKOpPOCTbIO, paBHOM Hymo. V3yueHue
[BWKEHUs] 1lapvKa B Bf3KOM >KHAJKOCTH.
W3yueHue [BWKEHUs Teja, OpPOIIEHHOTO
TOpPU30HTaIbHO

2.2

###Par### IVTHAMUKA

2.2.1

[TpyHIMn oTHocutensHOCTH  ['anues.
[TepBeiii 3akoH HbloToHa. MHepryanbHble
CHUCTeMBI OTCUéTa

2.2.2

Macca Ttena. Cuna. [IpyuHumn cynepriosunuu
U1

2.2.3

Bropoii 3akoH HbloTOHa /711 MaTepuaibHOU




TOUKM B MHepLUarbHOM CHUCTeMe OTCYéTa
(UCO). Tpernit 3akoH HerooToHa gy
MaTepuabHbIX TOYEK

2.2.4

3aKOH  BCeMHpHOro TsArotenus. Cwua
TsokecTU. [lepBasg KocMHuecKass CKOPOCTb.
Bec Tena

2.2.5

Cwuna ynipyroctu. 3akoH ['yka

2.2.6

Cuna tpenusi. Cyxoe Tpenue. Cua TpeHUs
CKOJIbKEeHUSI W Cuja TPeHUs  TOKOSl.
KoaddurmenT Tpenus. Cusia cOrpoTUBIEHUS
TIPU IBVYKEHUU Tesla B )KUIAKOCTU WU rase

2.2.7

[MTocTymnaTenbHOE U BpalllaTe/IbHOE JBI)KEHHE
abCOMIOTHO TBEP/IOTO Tejia

2.2.8

MoMeHT Cuibl OTHOCHUTE/IBHO OCH BpallleHUsl.
[11euo cunbl. Y cioBusi paBHOBeCHs TBEPAOrO
Tesia B ICO

2.2.9

TexHuueckue YCTpOﬁCTBaZ MNOAIMNITHUKU,
ABVDKEHHE MCKYCCTBEHHBIX CITYTHHKOB

2.2.10

[TpakTryeckue paboTel. M3yueHue ABUKeHUS
Opycka TO HAaK/JIOHHOM TUIOCKOCTH TIO[
JleliCTBUeM HeCKOJIbKuX cui. VccrienoBaHue
3aBUCUMOCTH CHUJ YTIPYTOCTH, BO3HUKAIOIIUX
B ZedopmMrpyemMol Tpy>KWHE U Pe3UHOBOM
obpaslle, OT BeqWUWHBI UX JedopMarivu.
Wccnenosanue yCJIOBUM paBHOBeCHs
TBEPZOro TeJla, UMEOIIero OCh BpalieH!st

2.3

3AKOHBI

COXPAHEHNMA B MEXAHUKE

2.3.1

VimnynbC MaTepranbHOM TOUKH, CHUCTEMBI
MaTepuaabHbIX TOueK. VIMIyJbC CUIbl U
V3MeHeHHe UMITyJIbCca Tefa

2.3.2

3akOH coxpaHeHus wummnyiabca B MCO.
PeakTuBHOe BUKeHUe

2.3.3

PaboTa cubl

2.3.4

MOLIHOCTB CUJIBI

2.3.5

KuHeTnueckass ~ sHepruss  MarepuanbHOU
TOUKH. TeopemMa 0 KUHeTUYECKOW SHEPrUU

2.3.6

[ToreHumaneHasg 3Heprus. [loTeHiuanbHas
SHeprus yIpyro nebopMUpoOBaHHOU
npy>kuHbl. [loTeHLManbHass 5Heprusi Tena
BO/TM3U MOBEPXHOCTU 3eMJIH

2.3.7

[ToTeHLManbHBIe M HelOTeHLUa/IbHbIe CUJIbL.
CBsi3b  pabOThI HEMOTEHIMATbHBIX CUJI C
Vi3MeHeHreM MeXaHU4eCKOu SHepruu
CUCTEMBI TeJL 3aKoH COXpaHeHus
MeXaHUUeCKOW IHepruu

2.3.8

Ynpyrue v Heynpyrue CTOJIKHOBEHHS

2.3.9

TexHUUecKue yCTpOMCTBa: JABWKEHHUe paker,
BOZIOMET, KoTlep, NPYKUHHBIMA ITUCTOJIET




2.3.10

[Mpakthyeckue paboThl. M3yueHue CBsi3u
CKOpDOCTeM Teyji TpH HEYIpyroMm yjape.
VccnepnoBanve CBsi3u  paboOThl  CWJIBI  C
V3MeHeHreM MeXaHWUeCKOoW YHePTrUu Teja

MOJIEKYJIAPHAA ®U3NKA 1 TEPMOJVNHAMUKA

3.1

OCHOBBI MOJIEKYJIAPHO-KUHETUYECKOW TEOPUM

3.1.1

OCHOBHbIe  TIOJIOKEHUSI ~ MOJIEKY/ISIPHO-
KUHeTHUeCcKon TEOpUH. BpoyHoBckoe
naBwkenue. nddysus. Xapakrep ABWKeHUs
Y B3aUMO/IeMCTBHS YaCTUL] BelljecTBa

3.1.2

Mopend CTpPOeHUs] Ta3oB, JKUAKOCTeH U
TBEPABIX Ten W OOBSICHEHWe CBOKCTB
Bell[eCTBa Ha OCHOBE 3TUX MOJiesiel

3.1.3

Macca wmomekyn. KoindecTBo BeljecTsa.
ITocTtosiHHas ABorazipo

3.1.4

TernioBoe paBHOBecve. Temmnepatrypa U eé
nsMmepeHue. [lIkana remnepatyp Llenbcus

3.1.5

Mogens  upeanbHoro rasza. (OCHOBHOe
ypaBHeHUue MOJIEKY/IIPHO-KHHEeTUYeCKOU
TeOpHH HJlea/IbHOTO Tra3a

3.1.6

AbcomoTHasi TemriepaTypa Kak Mepa cpefiHei
KUHETUYEeCKOU SHeprumn TEIJIOBOTO
JIBWwkeHus yactuy rasa. [lkama Temmneparyp
KenbBuHa

3.1.7

YpaBHenue Knaneiipona — MeHjeneeBa.
3akoH JlanbTOHa

3.1.8

I"a30Bble 3aK0HBI. M3011poLieccs B UiealbHOM
rase C MOCTOSTHHBIM KOJIMYeCTBOM BellleCTBa:
M30TepMa, M30X0pa, n3obapa

3.1.9

TexHUuecKWe  yCTPOWCTBA:  TEPMOMETD,
b6apomeTp

3.1.10

[MpakTtyeckue paboTbl. V3mepeHHe MaccChl
BO3/lyXa B KJIaCCHOUM KOMHare. VcciiemoBanue
3aBUCUMOCTH MEXY rapaMeTpamu
COCTOSTHUS pa3pPe)KeHHOTO rasa

3.2

OCHOBbI TEPMOJNHAMUKH

3.2.1

TepmoarHaMUUecKasi cucTeMa. BHyTpeHHsis
SHEPrusi TePMOJMHAMHUECKOH CHUCTeMBI U
Cr0CO0OBI e€ M3MeHeHHUs

3.2.2

KosmuectBo TemyioTel 1 pabota. BHyTpeHHsIs
5Heprusi 0JHOaTOMHOI0 M/ieaJbHOro rasa

3.2.3

Buzbl Teronepejaun: TeIONPOBOJHOCTD,
KOHBEKLMs, u3jiyyeHue. TersioéMKOCThb Tera.
YnenbHas TerioéMKOCTh BelljecTBa. Pacuér
KOJIMUeCTBA TeIIOThI [PU Teriorepeaye

3.2.4

[TepBbiii 3aKOH TepMOJVHAMUKH.
ITpumeHeHue TepBoro 3aKOHa
TepMOJJMHAMUKHA K M30I1pOoLieccam.




I'padrueckasi uHTepripetaisi paboThl rasa

3.2.5

TernioBble MaiuHbl. [IpUHLIMIBI [eHCTBUS
TEeTUIOBBIX MalvH. [TpeoOpa3oBaHyst SHEPTUH
B TeIUVIOBbIX MailvHax. KosdduimeHT
rnonesHoro geuctBus (manee — KII[)
TeryioBoM MaimHbl. Llyukn KapHo u ero KI1/]

3.2.6

Bropoii 3aKOH TepMOJVUHAMUKU.
HeobOpatumocTb TporjeccoB B TIPUPOZE.
TeryioBble  fBUTATeMU.  JKOJOTUUYECKHEe
1po0JIeMbI TeTJI0IHEPT eTHUKH

3.2.7

TexHnueckue  yCTpPOWCTBA: JiBUTaTesb
BHYTPEHHET 0 CropaHus, ObITOBOM
XOJIOJWIbHUK, KOH/IMLIMOHED

3.2.8

[TpakTuueckue paboThl. Vi3mepeHue
yAenbHON TerI0éMKOCTH

3.3

AT'PET'ATHBIE COCTOAHNMA BEIHECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[Tapoo6pa3oBaHue U KOH/IeHCalVsl.
VcriapeHve u KureHue. Y[e/bHasi TeruioTa
rapoobpa3oBaHusl. 3aBUCUMOCTh
TeMIepaTyphbl KATIEHUsI OT JJABJIEHUSI

3.3.2

AGcostoTHasE U OTHOCHUTeJIbHAsI B/Ia)KHOCTh
BO37yXxa. HachllleHHbII ap

3.3.3

TBéppoe  Teno.  Kpucrammmueckue U
amop¢Hble Tena. AHM30TPONMS CBOMCTB
KPUCTaJI/IOB. Xugkue KPUCTaJ/UIbI.
CoBpeMeHHble MaTepUaslbl

3.3.4

[TnaBneHre W KpuUCTa/uIM3aLusi. Y zeabHas
TeryIoTa TuiaBaeHus. CybmMariust

3.3.5

YpaBHeHHe TeryioBoro 6anaHca

3.3.6

TexHuueckue yCTPOWCTBA: TUIPOMETP U
NICUXPOMETP,  KaJlOpUMeTp,  TeXHOJIOTUH
TI0/TyYeHHUsl COBPEMEHHbIX MaTepuasioB, B TOM
yKc/le HAHOMaTepuasoB, U HAHOTEXHOJIOTUH

3.3.7

[IpakTrueckue paboThL. Nsmepenue
BJI&YKHOCTH BO3/yXa

SJIEKTPOAMHAMMUKA

4.1

SJIEKTPOCTATUKA

4.1.1

OneKTpy3alysl Tesl. OJIeKTPUYeCKUd 3apsf,.
[1Ba BUJja 3/1eKTPUYECKUX 3apsi/joB

4.1.2

[TpoBOAHUKH, [IM3JIeKTPUKU u
TI0JIyTIPOBO/IHUKU

4.1.3

3aKoH COXPdAHEHUS SJIEKTPUUECKOI'0 3apsid

4.1.4

B3aumogetictBue 3apsiioB. 3akoH KysoHa

4.1.5

Onektpuueckoe  rmosie.  HanpspkEHHOCTb
3/IeKTPHUUECKOT0 TOJIS1. [MpuHLMN
cyrnepriosutiyd.  JIMHUKM ~ HamNpsHKEHHOCTU
3/IeKTPUUECKOTrO0 M0JIsi




4.1.6

PaboTa cua  3/1€KTPOCTaTUUECKOTO  TIOJS.
[ToreHnan. Pa3HOCTh NOTEHLIKA/IOB

4.1.7

HpOBO,E[HI/IKI/I U OUSJIEKTPHUKU B IMMOCTOAHHOM
JJIEKTPUYECKOM  TIOJIE. ,Z[I/IE)J'IEKTPI/I‘-IECKEIH
IMPOHHUIIAeMOCTb

4.1.8

OJIeKTPOEMKOCTb. Konpgencatop.
ONeKTPOEMKOCTh TUIOCKOTO KOHZeHcaTopa.
OHeprus 3apsbKeHHOT0 KOHZeHcaTopa

4.1.9

TexHuueckue yCTPOMCTBA:  3/1€KTPOCKOT,
3JIeKTPOMETp, 37IeKTpOCTaTUUecKasi 3alluTa,
3a3eMJ/ieHHe 3JIeKTPOITPHUOOPOB,
KOH/IeHCaTOop, KCePOKC, CTPYMHBIN TPUHTED

4.1.10

ITpakTuueckue paboThL. Nsmepenue
371eKTPOEMKOCTU KOHZIeHcaTopa

4.2

[TOCTOSAHHEIN SJIEKTPUUECKU TOK. TOKU B PA3JTMUHBIX

CPEJIAX

4.2.1

YcoBust  CyIeCTBOBaHUWS  TIOCTOSIHHOTO
3/IeKTPUYECKOr0 TOKa. VICTOUHWKUA TOKa.
Cwna toka. ITocTossHHBIN TOK

4.2.2

Hanpspkenve. 3akoH Oma /151 ydacTka Liernu

4.2.3

OJIEKTPUYECKOe COIPOTHUBJIEHUE. Y ie/IbHOe
COIIPOTHUBJ/IEHUE BelljeCTBa

4.2.4

HOCJ’Ie,Z[OBaTEIIbHOE, IMapa/ijiesibHOE,
CMeIIdHHOe CoeJrHEeHKe TIPOBOJHHWKOB

4.2.5

Pabora 3/eKTpruecKoro Toka. 3akoH JKoyJis
— JleHnia

4.2.6

MOU_IHOCTB 3JIEKTPHUYECKOI'O TOKd

4.2.7

371eKTpoiBWXKyIasi cuna (ganee — IAC) u
BHYTDeHHee  COMPOTUBJIEHWE  HCTOYHMKA
ToKa. 3akoH OMa /151 TI0JIHOM (3aMKHYTOM)
3/1eKTprUueckoi 1enu. KopoTkoe 3aMbIkaHue

4.2.8

ONeKTpOHHasi  TMPOBOJUMOCTb  TBEPABIX
METa/UIOB.  3aBUCHMOCTb  COTIPOTUBJIEHUS
MeTaJlJIoB oT TeMIepaTyphl.
CBepXIpOBOJUMOCTb

4.2.9

OneKTprUueckKud TOK B Bakyyme. CBolcCTBa
3/IEKTPOHHBIX MMyYKOB

4.2.10

[TosyripoBOHUKHY. CobcTBeHHast u
TpUMecCHast MIPOBOAUMOCTh
T0JIyIpOBOJHUKOB. CBOMCTBA p-N Nepexoza.
[TosTyTIpOBO/IHUKOBBIE IPHUOOPHI

4.2.11

ONeKTpUUeCKUid TOK B 3/€KTPOJIMUTAX.
ONeKTpOoIUTHYeCKas JccoLyanysl.
DJIEKTPOJIN3

4.2.12

ONIeKTprUUYeCcKuit TOK B rasax.
CamocTosiTeNIbHBIM ¥ HECaMOCTOSITe/TbHBIN
pasps. Pa3iuyHble TUMbI CAMOCTOSITE/ILHOTO
pa3pszga. Mosinus. [11asma




TexHuueckue  yCTpPOMCTBa:  amIlepMeTp,
BOJIbTMETD, PpeoCTaT, WCTOYHUKMA TOKa,
3/1IeKTpOHAarpeBare/ibHble npubopkl,
4.2.13 3/1eKTPOOCBETUTE/IbHbIe npuOOopEI,
TepMOMeTp  COMNPOTUB/IEHUS, BaKyyMHBIU
[MOJ, TepMUCTOPbl U  (OTOPE3UCTOPSI,
TI0JIyTIPOBO/JHUKOBBIM 10/, Fa/IbBaHUKA

[IpakTrueckue paboThL. N3yuenne
CMeLIAaHHOI'0 COeJMHeHUs pe3UCTOPOB.
4.2.14 N3mepenne 3/JC UCTOYHMKA TOKa U €ro
BHYTPEHHETO COTpOTHB/IeHUs. HabmomeHne
371eKTPOJIn3a

11 KJTIACC

Kop Kop nposepsiemoro

pasjena 2 TeMeHTa IIpoBepsieMble 3/1eMeHTBI CO/iep>KaHUA

4 SJIEKTPOAMHAMMUKA

4.3 MAT'HUTHOE I10JIE. SJIEKTPOMAT'HUTHAA MHOYKOWA

[TocTosiHHBIe MarHuThl. B3aumopericTBhe
TOCTOSIHHBIX MarHUTOB

4.3.1

MarnuTtHoe TiO/ie. BeKTOp MarHWUTHOU
vHAYKLUYA.  [IpyHOUI  CyIeprio3uLyu.
4.3.2 JIuHuM MarHuTHOM uWHAYKUMK. KapTuHa
JIMVHUA  MarHuTHOM  WHAYKLUUU  TI0JIA
IIOCTOSIHHBIX MarHUTOB

MarHutHoe TI0jie TIPOBOJHHUKA C TOKOM.
KapTvHa nuHUI M0Jsi JJIMHHOTO TPSIMOTO
MIPOBOJJHUKA U 3aMKHYTOTO KOJIbLIEBOTO
MPOBOJIHUKA, KaTyLIKA C TOKOM. OmbIT
9pcresa. BsaumogelicTBre TPOBOJHUKOB C
TOKOM

4.3.3

4.3.4 Cuia AMriepa, e€ MOZyJ/Ib U HallpaBJieHue

Cua JlopeHija, eé MOZy/Ib U HallpaBJIeHUe.
[lBi>keHHe  3apsUKeHHOM  4acTHLBbl B
OHOPOJHOM MarHUTHOM Tiojie. Pabota
cuibl JIopeHiia

4.3.5

4.3.6 SIBjieHMe 71eKTPOMarHUTHON UHAYKLIAU

4.3.7 IToToK BeKTOpa MarHUTHOW UHJIYKLIUU

3/4C uHAYKIMU. 3aKOH 3/1eKTPOMarHUTHON

4.3.8
nHAykumu dapazes

BuxpeBoe »snektpuueckoe tione. I/[C
VHAYKLWA B TIPOBOJHUKE, ABWKYILEMCS
MOCTYyNaTe/bHO B OIHOPOJHOM MarHUTHOM
roJie

4.3.9

4.3.10 ITpaBuno JleHia

4.3.11 NHAyKTUBHOCTG. fIB/IeHUe CaMOVHYKLUU.
I1C caMOUHAYKLMH




SHGPFI/IH MarHMTHOI'O TIIOJIA KaTYIIKKW C

4.3.12
TOKOM
4.3.13 OIeKTPOMArHUTHOe I10J1e
TexHuueckue yCTPOWCTBA: IOCTOSIHHbIE
43.14 MarHuTBhl, 3JIeKTPOMarHuTHl,
o 3/1eKTPO/BUraTe/b, YCKOpHTEN
371eMeHTapHbIX YaCTHL], UHAYKLMOHHAs [1eYb
[IpakTrueckue paboThlI. N3yuenne
MarHUTHOTO MO/ KaTyLIKU C TOKOM.
4.3.15 WccnenoBanue IeMCTBUS  TTOCTOSIHHOTO

MarHura Ha paMKy ¢ ToKoM. VccneoBanue
sIBJIEHNs] 3/1eKTPOMarHUTHON MHAYKLIUY

KOJIEBAHUWA 1 BOJIHBI

5.1

MEXAHMYECKUE U SJIEKTPOMATI'HUTHBIE KOJIEBAHUA

5.1.1

KonebatenbHas cucrema. CBobOopHbIe
KosiebaHusi. T'apMOHMYeCKHe KoyieOaHusI.
[Tepuos, wacToTa, amruiUTya W ¢asa
Kojie0aHuI

5.1.2

[Ipy>KUHHBIA MasiTHUK. MaTemMaTuuyecKui
MasiTHUK

5.1.3

YpaBHeHHe TrapMOHHUECKHX KoJiebaHUH.
Kunemarnueckoe u JUHaMUYecKoe
orucaHue KosiebaTesbHOTO JABKEHUsT

5.1.4

[IpeBpaiuenue SHepruu rpu
rapMoHuUecKMx  KosnebOaHusx.  CBsizb
aMILTUTY bl KojebaHui HWCXOJHOH
BeJIMYMHBI C aMIUIUTYJjaMU KoJsiebaHuil eé
CKOPOCTU U YCKOPEeHUsI

5.1.5

KonebatenbHelii  koHTYp.  CBOOOSHBIE
3/IeKTPOMarHUTHbIE KoJsieOaHus B
u7lealbHOM  KojiebaTellbHOM — KOHTYPe.
AnHanorust MeXAy MeXaHWYeCKUMH U
3/1IeKTPOMarHUTHBIMU KoJsieOaHUsSIMHU.
®dopmysia TomcoHa

5.1.6

3aKOH COXpaHeHHUsI IJHEPIUU B H/1ea/TbHOM
KosiebaTesTbHOM KOHTYpe

5.1.7

BbIHY>X/]eHHbIe MeXaHUUYeCcKHe KoeOaHusl.
Pe3onaHC. Pe3oHnaHcHas KpUBasi.
BeiHy>XIeHHbIE 371eKTPOMAarHUTHbIE
KoJiebaHus.

5.1.8

[TepemenHbiii  TOoK. CHHyCOMAA/IbHbBIN
TiepeMeHHbIN TOK.

5.1.9

MomHocTb repeMeHHOr o TOKa.
AMIIMTYHOE Y [eMCTBYIOLllee 3HaueHue
CWIbl TOKA U HalpsKeHUs

5.1.10

Tpancdopmarop. [TpousBozCTBO,
nepeZiada M rortpebieHre 31eKTPUUeCcKOi
JHEPrud. ODKOJIOTUUeCKHe PpHUCKH TIpU




NIPOU3BO/ICTBE  3JIEKTPUUYECKOH SHEepruu.
KynbeTtypa WCTI0/Ib30BaHUsA
3JIeKTPO3HEPrUU B [TOBCEJHEBHOM JKU3HU

5.1.11

TexHuyeckrde yCTpPOWCTBa: celicMorpad,
3/1IeKTpUYeCKUit 3BOHOK, JTUHUU
y/1eKTporepesay

5.1.12

[TpakTuueckre pabotbl. MccnemoBanue
3aBUCUMOCTH T€pUO0/ia Majibix KoyieOaHui
rpy3a Ha HUTH OT JJIMHBI HUTHU U MacChl
rpy3sa. McciesoBaHuve repeMeHHOI0 TOKa B
L[eNd M3 T0C/Ie[j0BaTe/lbHO COeNUHEHHBIX
KOH/IeHCaTopa, KaTYyLIKU U pe3ucTopa

5.2

MEXAHUYECKHUE

N SJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

MexaHuueckue BOJTHBI, yCJI0BUS
pacnpoctpaHenusi. Ilepuoa. CkopocTb
pacrpocTpaHeHUss U [JIdHA  BOJIHBIL.
[ToniepeyHble U MPO/0/IbHBIE BOTHbI

5.2.2

###Par### VntepdeperHuyst u audpaxkuys
MeXaHUUeCKHUX BOJTH

5.2.3

3ByK. CKOpoOCTb 3ByKa. I'pOMKOCTH 3BYKa.
BricoTa ToHa. TeM0Op 3ByKa

5.2.4

OJIEKTPOMAarHiTHbIE  BOJIHBI. Y CJIOBUS
W3/IyUeHUs]  3JIeKTPOMAarHUTHBIX  BOJIH.
B3aumMHnast opueHTaus BeKTopoB E, B v B
37IeEKTPOMarHUTHOM BOJIHE B BaKyyme

5.2.5

CBoMCTBa  3/IeKTPOMAarHWTHBIX  BOJIH:
OTpakeHHe, TpesloMJ/IeHHe, MO0JIIpU3aLys,
fudpakuus, uHTepdepeHuys. CKOpOCTb
3/1eKTPOMAarHUTHBIX BOJIH

5.2.6

[MIxasna 3/1eKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHre 3/1eKTPOMarHWTHBIX BOJIH B
TeXHUKE U OBbITy

5.2.7

[IpyHIMIIBI PaZiMOCBA3Y U TejleBUIeHUS.
Pagnonokauums. OJIEKTPOMarHuTHoe
3arpsi3HeHUe OKPY>Karolen Ccpejibl

5.2.8

TexHuueckre yCTPOMCTBA: MYy3bIKa/bHbIE
WHCTPYMEHTHI, y/IbTPa3BYKOBast
JUAaTHOCTHMKAa B TeXHUKe W MeJul[He,
pajiap,  paJUONPUEMHUK,  TeJeBU30p,
aHTeHHa, TesiehoH, CBU-neup

5.3

OIITUKA

5.3.1

[IpsiMosiMHeliHOe pacrpoCTpaHeHue CBeTa
B O/THOPO/IHOM cpefie. JIyu cBeTa

5.3.2

OTpaxkeHrie cBeTa. 3aKOHbI OTpa*k€HUS
cBeta. [TocTpoeHyie n300paykeHuiA B TJIOCKOM
3epKaze

5.3.3

ITpesiomrieHrie CBeTa. 3aKOHBI IPEIOM/IEHHS
CBeTa. AOBCOJIIOTHBIN roKasaTeJ/ib




MpejIoMJ/IEHUA

5.3.4

[MosHoe BHyTpeHHee OTPaKeHUe.
[TpenenbHBINA Yroa MOJHOTO BHYTPEHHEro
OTpaKeHUsI

5.3.5

Hucniepcust  cBeta. C/IOXKHBIM ~ COCTaB
Genoro ceeta. IIBeT

5.3.6

Cobuparoiie ¥ pacCeuBaroLfe JIUH3bI.
Tonkast nmH3a. POKyCHOe pacCTosiHHhe U
oNTUUeCcKasi Cuja  TOHKOW  JIMH3BIL.
[TocTpoeHue n300pa>keHU B COOMPAIOIIUX
U pacceMBaroluX JnH3ax. dopmysna
TOHKOW JIMH3bl. YBe/JWYeHHWe, [laBaeMoe
JIMH30U1

5.3.7

Hpe'ELEIIbI NMPpUMEHUMOCTHU FEOMeTqueCKOﬁ
OIITUKHU

5.3.8

Nurepdepeniius  cBeta. KorepeHTHbIe
VICTOYHHKMU. YcnoBus HaOroJeHusT
MaKCMMYyMOB u MHHHMYMOB B
vHTep(epeHIIMOHHON KapTHHEe OT [JBYX
CUH(a3HbIX KOTepEeHTHbIX NCTOUHHUKOB

5.3.9

Oudpakimss  cBera.  [IudpakipoHHas
pelIéTka. Y CoBue HaOJMOAeHUs TJIaBHBIX
MaKCHUMYMOB npu nafieHuu
MOHOXPOMAaTUUeCKOTO cBeTa Ha
JGbPAKIMOHHYIO PELIETKY

5.3.10

ITonsipu3saiiys cBeTa

5.3.11

TexHuUeckre yCTPOWCTBA: OYKH, JIyTa,
(oToanmnapar, NPOEKLMOHHbIM amnmnapar,
MHUKDOCKOI,  TeJIeCKON,  BOJIOKOHHasi
OITHKa, I pakLMOHHas peléTKa,
TI0JISIPOM]]

5.3.12

[TpakTnueckre  pabOTHI. N3mepenue
TroKasaress Inpesomienus. Vccinegosanue
CBOMCTB  W300pakeHMI B  JIMH3aX.
HabumrofieHue fucriepcuy cBeta

3JIEMEHTEI CIIEIITMAJIEHOM TEOPYIM OTHOCUTEJILBHOCTU

6.1

['paHuIbl NPUMEHUMOCTH K/IaCCUYeCKOU
MeXaHUKH. [MocTynaTsl TeopuU
OTHOCUTE/TbHOCTH: VHBapUaHTHOCThb
MOJy/JIsl CKOPOCTM CBeTa B BaKyyMe,
TIPUHLIUIT OTHOCUTE/IbHOCTU DUHILTEeHA

6.2

OTHOCUTETBHOCTh OJJHOBPEMEHHOCTH.
3amesieHWe BpeMeHU M COKpallleHue
[JIVHBI

6.3

OHeprust ¥ UMITyJIbC CBOOOHOM UaCTULIBI

6.4

CBs3b MacChl C SHEPrHeM W HMIY/IbCOM
CBOOOJHON YaCTHIIb. ODHEPrusi TOKOS
CBOOO/THOM YaCTHULIbI




KBAHTOBAA ®U3NKA

7.1

BJIEMEHTHI KBAHTOBOW OIITUKA

7.1.1

@otoHbl. ®opmMyiia [11aHka CBs3K SHEPTUU
¢boToHa C ero uyacToTod. ODHeprusi u
HMITy/IbC )OTOHA

7.1.2

OTKpbITHe U Ucc/iefoBaHue GoTo3ddeKTa.
Ombitel AI'. CrosietoBa.  3aKOHBI

dhoTtosrddekra

7.1.3

YpaBHeHue OlHIIITelHA JUst
¢dorosddekra. «KpacHass ~ rpanuia»

dhoTtosrddekra

7.1.4

IaBnenue cBeta. OnbiTel I1.H. JlebegeBa

7.1.5

XUMHUECKOe JIeMCTBHe CBeTa

7.1.6

TexHuueckue yCTpOWCTBa: (POTO3/I€MEHT,
dboTogaTuuK, COTHeYHast Garapes,
CBETO/INO]

7.2

CTPOEHUME ATOMA

7.2.1

Mopens atoma ToMcoHa. OnbIThI
Pe3epdopa no ucciej0BaHNI0 CTPOEHUS
aroMa. [IslaHeTapHasi MoJe/ib aToMa

7.2.2

ITocTynartsl bopa. N3nyuyenue u
noryioljeHe  ()OTOHOB TpU  Ilepexofe
aToMa C OJHOrO YpOBHS SHEpPrUd Ha
Apyrou. Bugel criektpoB. CrieKTp ypoBHEM
SHEepruM aTtoma BoJopoja

7.2.3

BosnHoBele cBoricTBa vactul. BosHbl fe
Bpoiins. KopnyckynsipHO-BOTHOBOM
ayamusMm.  Iudpakius 5/1eKTPOHOB — Ha
KpUCTa/IIax

7.2.4

CrnioHTaHHOe U BBbIHY)K/IEHHOe M3/lyueHue.
YCTpOoiCTBO M IPUHIMI pabOoTHI 1a3epa

7.2.5

TexHUUeCcKre yCTPOMCTBA: CIEeKTPa/bHbIN
aHanu3 (CreKTpPoCKoM), Jia3ep, KBaHTOBbIN
KOMITBIOTEP

7.2.6

[MpakTrueckne  pabotel.  Habmogenue
JIMHeW4aToro CrieKTpa

7.3

ATOMHOE A0PO

7.3.1

MeToapl HabGMIOZEHUS W peruCTparvu
371eMeHTapHbIX YaCTHUL]

7.3.2

OTKpbITHE  PAJUOAKTUBHOCTU.  OTIBITHI
Pesepdopza TO oOIpefiesieHHI0  COCTaBa
paIu0aKTUBHOTO u3nyueHusi. CBoiicTBa
anbda-, 6eta-, raMMa-u3nydeHus. BiusiHie
Pa/IMOAKTUBHOCTHY Ha YKUBbIe OPraHU3MbI

7.3.3

OTKppITME  TPOTOHAa W HEUTpPOHa.
HykionHasi mozienb siipa ['efizenGepra —
NBaneHko. 3apsaz sapa. MaccoBoe 4uc/io
saapa. M30Tomsl




7.3.4

Anbda-pacniag, ONeKTPOHHbBIN u
MO3UTPOHHBIA  Oeta-pacmag.  ['amma-
u3nydyeHve.  3aKOH  pPaJMl0aKTUBHOTO
pacrazia

7.3.5

OHeprus CBsi3U HYKJ/IOHOB B sipe. fInepHble
cuibl. [ledekT Maccel sifipa

7.3.6

AnepHsie peakuuu. [lenieHre v CUHTES sifiep

7.3.7

SAnepHbIit peaxTop. TepmosiiepHbIi
cuHTe3. IIpobneMbl ¥ TIepCHIEKTUBBI
SIepHOW  SHEepreTUKU.  IJKOJOTUYeCcKHe
aCTeKThl /IePHOM SHepPreTHKU

7.3.8

OneMeHTapHble  4YacTulbl.  OTKpbITHE
MO3UTPOHa. dyHJameHTaIbHbIe
B3aUMO/IENCTBUS

7.3.9

TexHUUeCKWe  yCTPOMCTBA:  /I03UMET,
Kamepa BuibCOHa, SiZIepHBIM  peakTop,
aToMmHasg 6omba

7.3.10

ITpakTuueckue pabotel. VccienoBanue
TPEKOB YacTu] (ro T'OTOBLIM
¢dotorpadusim)

SJIEM

EHTBI ACTPODPU3MKU

8.1

Bup 3Bé3gHoro HeOa. Co3Be3zusi, sipKue
3BE3/Ibl, TUIAHETHI, UX BUJJUMOE /IBIKEHHe

8.2

Comnmueunass cucrema. IlmaHeTsl 3eMHOMU
TPYIIIIBIL. IInaHeTBI-TUTAaHTBI W UX
CIyTHUKY, KapJMKOBbIe IUIaHeTbl. Maiible
Tesa CO/IHEYHOU CUCTeMBI

8.3

Connue, ¢dotocepa u  armocdepa.
CoJiHeyHas akTUBHOCTb

8.4

Wcrouynuk sHepruu CoJiHLA Y 3BE3]

8.5

3BE3/bl, UX OCHOBHbIe XapaKTepPUCTUKU:
Macca, CBeTUMOCTb, pajuycC, TeMIleparypa,
150. B3aMMOCBSI3b. Huarpamma
«CTeKTpa/JbHbI  K/acC — CBETUMOCTBY.
3B634bl  IVIABHOM  IOC/I€[0BaTe/IbHOCTH.
3aBUCHMOCTb «Macca — CBETUMOCTb» [|Isl
3B€3/] [VIaBHOM [10C/Ie/J0BaTe/IbHOCTH

8.6

###Par###BHyTpeHHee CTpoeHHe 3BE3[,.
CoBpemeHHbIe Tpe/CTaB/IeHus 0
TIPOUCXOXKJeHMM U 3Bo/moLuu ConHia |
3BE3/1. DTarlbl >KU3HU 3BE3/]

8.7

Mneunbiti [lyTh — Hama ['anakTuka.
CnupanbHass ~ CTpykTypa  ['ajakTvkwy,
pacripefiejieHde 3B83/, rasa U IbUIM.
[Tonoxxenve wu pewkenue CosHLlA B
lanaktuke. TIlnockas u cdepuueckas
no/icucTemsbl I'anakTUKU

8.8

Tunbl rajakTUK. PaJuorajakTuku U




KBa3aphbl. YépHbIe AbIPHI B sifipax raJakTUK

8.9

Bcenennas.  Paciivipenue  BceneHHOM.
3akoH Xab6sa. Pasberanve rasakTHK.
Bospact u paguyc BcenenHod, Teopus
Bonpmoro B3peiBa. Mogens «ropsiuen
BcesieHHol». PelMKTOBOE U3nyueHHe

8.10

MacmtabHasi ~ CTpykTypa  BceneHHOR.
Mertaranaktika. HepelliéHHble 1po6/iemMbl
aCTPOHOMUHU




