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Beimucka
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PaGouas nporpamMmMa mno yue0HoMy npesMeTy
«Du3uKa»
(6a30BbIii ypoBeHb)
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Pabouas nporpamma no yuedHomy npegmery «du3uka» (0a30BbIid yPOBEHb).
INOACHUTEJ/IbBHASA 3ATINCKA

[Tporpamma 10 (hu3vKe 0a30BOTO YpOBHS Ha ypOBHe cpeaHero o0iiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBe TIOJIOKEHWH W TpeOOBaHWM K pe3y/bTaTaM OCBOEHUS OCHOBHOM
obpa3oBaTe/ibHOM MporpamMmel, rpecTaBieHHbIX B PI'OC COO, a Takke ¢ yuétom (hegepanbHOM
paboueii MporpaMMbl BOCTIMTAaHUSI M KOHLIETILIUY TIPero/jaBaHusi yaueOHoro npeaMeTa «Pu3mka» B
oOpa3oBaTe/bHBIX ~ OpraHuM3auusix  Poccwiickoit  ®egepanyn, peanM3yIOIIMX OCHOBHBIE
oOpa3oBaTesibHbIe MPOrPaMMBbl.

CopepxaHve mporpamMmbl MO (U3MKe Hampap/ieHO Ha (OpPMUpPOBaHUE eCTeCTBEHHO-
Hay4HOW KapTHHBI MUpa oOyuaromuxcsi 10—11 kmaccoB mipu oOyueHnr ux Gu3nke Ha Oa30BOM
YPOBHE Ha OCHOBe CHUCTEMHO-/esTe/IbHOCTHOrO nogxoza. [Iporpamma no ¢u3vike COOTBETCTBYET
tpeboBanusim ®PI'OC COO K mIaHHMPyeMbIM JIMUHOCTHBIM, TpeJAMeTHbIM U MeTarpeiMeTHbIM
pe3y/sbTaTaM OOyYeHHs, a TakKKe YUUThIBAeT HEOOXOJUMOCTh peanr3aldd MeKIpeAMeTHBIX
cBsizell (U3MKM C eCcTeCTBeHHO-HayUHbIMUA YyueOHbIMU TipeZiMeTaMH. B Heil ompezesnsitoTcst
OCHOBHbIe 1]eJi U3ydeHusi (PU3MKU Ha ypOBHe cpefiHero o0iero oOpa3oBaHUs, T/IaHUPYeMbIe
pe3yJibTaThl OCBOEHUSI Kypca (DPM3UKH: TMYHOCTHBIE, MeTarpe/IMeTHbIEe, TpeAMeTHbIe (Ha 6a30BOM
YPOBHe).

[Tporpamma 1o (pu3MKe BK/IHOYaeT:

® [UIAaHWPYeMbIe pe3yJ/bTaThl OCBOEHMs Kypca (hHM3MKW Ha 6a30BOM ypOBHe, B TOM UHCJIe

TipeIMETHBIE Pe3y/IbTaThl 10 To/jaM 00yUYeHus;

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

du3rKa Kak HayKa 0 HauboJsiee 00OIIMX 3aKOHAX MPUPO/IbI, BBICTYTIas B KaUeCTBe yuebHOro
npeJiMeTa B IIKOJIe, BHOCUT CYIL[eCTBEHHBIA BKJ/IaZi B CUCTEMY 3HaHUI 00 OKpY’KaroIleM MUpe.
[IkonbHBIA KypCc (UMK — CHUCTEeMOOOpa3yroIUi /sl eCTeCTBeHHO-HayYHbIX YyueOHBIX
TIpeIMeTOB, MOCKO/IbKY (PU3MUecKre 3aKOHbI JIe)KaT B OCHOBE MPOLIECCOB U SIBJIEHUM, U3yUYaeMbIX
XUMHUel, ouonorved, gusnueckoil reorpadueit u actpoHomuei. Vcrosb30BaHHe W aKTUBHOE
nipuMeHeHue (pU3NUecKUX 3HAHWH OTIpe/ie/isieT XapaKTep U Pa3BUTHe pa3HO0OPa3HbIX TEXHOIOT UM
B c(epe >SHEPreTHKH, TPaHCIIOPTa, OCBOEHHSI KOCMOCA, TMOy4YeHWs HOBBIX MaTepuanoB C
3a/laHHBIMU CBOMCTBAMU U Ipyrux. Mi3yueHre ¢hy3MKU BHOCUT OCHOBHOM BK/aj B (hOpMHUpOBaHUe
eCTeCTBeHHO-HAyYHOW KapTHUHbI MHUpa OOyuarouuxcsi, B (OpMUpOBaHWE YMEeHWN MPUMEHSThb
Hay4HbIN MeTO/] [T03HaHUSI TTPU BLIMIOJTHEHUH UMH YUeOHBIX UCC/IeIOBaHUM.

B ocHOBY Kypca ¢u3uKu il yPOBHSI CpeiHero o0ijero o6pa3oBaHusI MOJIOXKEH PsiJ| UeH,
KOTOpble MO>KHO pacCMaTpYBaTh KaK MPUHLUIIBI €r0 TTOCTPOeHUSI.

Hoes yenocmHocmu. B cOOTBETCTBUM C Hell KypC SIBJISIETCS JIOTUUECKU 3aBepIEHHBIM, OH
COJIeP)KUT MaTepuasn U3 BCex pa3ziesioB (PM3MKU, BK/IIOUAeT KaK BOMPOCHI KJIaCCUUeCKOH, TakK 1
COBpeMEeHHOU (PH3UKH.

Hoes eeHepanu3zayuu. B coOTBeTCTBUM C Hell MaTepuas Kypca GU3UKu 00beIMHEH BOKPYT
¢usmueckux Teopuil. Beaymuym B Kypce siBasieTcss (OpPMHpOBaHME TIpe/iCTaB/eHUM O
CTPYKTYPHBIX YPOBHSIX MaTepuH, BellleCTBe U MoJie.

Hoes eymanumapuzayuu. Eé peanusanus mpejrosiaraeT WCIO0/Ib30BaHWe T'yMaHUTapHOIO
roTeHIMasa Gpru3nyeckoi HayKu, OCMBIC/IEHHEe CBSI3W Pa3BUTHS (PU3UKH C Pa3BUTHEM OOIIeCTBa, a
TaK>Ke C MUPOBO33peHYeCKUMU, HDABCTBEHHBIMHU U 9KOJIOTMYeCKUMU TIpoOIeMaMHu.

Hoes npuknadHoti HanpasaesHocmu. Kypc ¢hu3vku nipefonaraeT 3HaKOMCTBO C IIIMPOKUM
KPYI'OM TeXHUUECKUX U TeXHOJIOTHUYeCKUX MPUI0KeHUI N3yueHHbIX TeOPUM 1 3aKOHOB.

Hodes skonoeusayuu peanusyeTcss TOCPeACTBOM BBeJeHMSI 3/IEMEHTOB COJeprKaHus,
TIOCBAIIEHHBIX 9KOJIOTMYeCKUM TpobsieMaM COBPeMEHHOCTH, KOTOpbIe CBsi3aHbl C pa3BUTHEM
TeXHUKHU U TeXHOJIOTHH, a TakKe 00CyKieHus1 Mpo6JieM paljioHaIbHOTO TTPUPO/I0TI0/Ib30BaHUS U
9KOJIOTMYeCKOM 6e30TMacHOCTH.



Crep)XHEBBIMM 3j/IeMeHTaMHM Kypca (M3WKH Ha YPOBHEe CpefHero oO1jero oOpa3oBaHUS
ABJISIFOTCS  (pu3nueckrue Teopud ((OpMHpOBaHHE TIPEACTaBIEHUH O CTPYKType TMOCTPOEHHs
¢dusnueckoi Teopud, posu (yH/AMeHTaJbHbIX 3aKOHOB W TPUHIUIIOB B COBPEMEHHBIX
TIpe/ICTaB/IeHUsAX O TIPUPOJie, TPaHMIIAX MPUMEHMMOCTH TEOPUH, [/Isi OMUCAHHUSI eCTeCTBEHHO-
HaYYHBIX SIBJIEHHH U TTPOLIECCOB).
CHUCTeMHO-/1esITe/IbHOCTHBIN TO/IX0/ B Kypce (DM3UKHU peasr3yeTcs TIPeXK/e BCero 3a CUéTt
OpraHu3alvy KCIIepUMeHTaTbHON AesTenbHOCTH obyuatomumxcs. s 6a30Boro ypoBHsI Kypca
(GU3MKKM — 3TO UCMO/Ib30BaHHWE CUCTEMbI (DPOHTA/NbHBIX KPAaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOpble B MporpaMMe I0 (u3uKe oObLeAWMHEHbI B OOIIUNA CITHUCOK
YUEHHUECKUX MpaKTHUeCKUX paboT. BbigeneHre B yKa3aHHOM TiepeuHe /1abopaTOpHBIX pador,
TIPOBOJIUMBIX [I7I1 KOHTPOJISI W OLIeHKH, OCYIIeCTB/SIeTCS yYaCTHUKaMU 00pa30BaTeslbHOTO
nporiecca UCXoZs U3 0COOEHHOCTeN TIaHUPOBAHUS U OCHaIlleHUs1 KabuHeTa ¢husuku. [1pu 3ToM
obecrieurBaeTcsi OBJ/iaZieHHe OOYyUarOIIMMUCS YMEHUSIMM TIPOBOAWTH KOCBEHHbBIE W3MEpPeHUs,
WCC/IeIOBAaHUS 3aBUCUMOCTEH (M3MUECKUX BEJMUYMH W TIOCTAHOBKY OITBITOB TI0 TPOBEPKE
TIPe/IJI0’KeHHBIX TUIIOTE3.
Bosbilioe BHUMaHUe yZesieTCsl PelieH|I0 pacuéTHBIX U KaueCTBeHHBIX 3ajiau. [Ipu 3ToM
JUTs paCUETHBIX 3a/lau TIPUOPUTETOM SIBJISIFOTCS 3a/]auy C SIBHO 3aJJaHHOM (hM3UUYeCKOM MO/IesbIO,
TI03BOJISIOIIIME IPUMEHSATh U3yUeHHbIe 3aKOHbI M 3aKOHOMEPHOCTH KaK W3 OJJHOTO pa3jesa Kypca,
TaK W WHTETPUPYS 3HAHUS M3 DPa3HbIX pasfienioB. /Il KaueCTBEHHBIX 3ajjau IMPHOPUTETOM
ABJIIIOTCS  3aJjaHUsA Ha OOBSICHEHWE TIPOTeKaHUs (U3UUECKUX SIBJIEHUH W TPOLIeCCOB B
OKpY’Karollel >kKu3HH, TpeOyromue Bbibopa (u3uyeckod Mofenu [jisi CUTyaldd TPaKTUKO-
OPUEHTHUPOBAHHOTO XapakKTepa.
B cootBerctBuu c TpeboBanwsiMu PI'OC COO K MarepHasbHO-TEXHUUECKOMY
obecrieueHHt0 yueOHOTO TipoLiecca 6a30BbIi YPOBeHb Kypca GU3MKHM Ha YPOBHE CpeiHero 00Iero
oOpa3oBaHMs [JOJDKEH M3yuaThCs B YCJIOBHUSIX TIPeAMeTHOro KabuHeTa (DM3WKW WM B yCJIOBUSX
WHTErpUpOBaHHOrO KabWHeTa IMpeJMeTOB eCTeCTBEHHO-HayuHOro IuKaa. B kabuHere (GuU3MKU
JO/DKHO ObITh HeoOxogumoe jabopaTopHOoe 00Opy/JOBaHWe i BBITIOJTHEHHSI YKa3aHHBIX B
TporpaMMe 1o GU3UKe yUeHHUeCKHUX MPaKTUUeCKUX paboT U IeMOHCTPAI[MOHHOe 000PyZ0BaHHe.
HeMoHCTpaliioHHOe 0060pyioBaHWe (OPMHUPYETCSI B COOTBETCTBUU C TIPUHIUIIOM
MHUHHMMAa/IbHOM JI0CTaTOUHOCTH U 0bOecrieurBaeT MOCTAHOBKY MEPEUHC/IEHHBIX B TIPOrpaMMe 10
¢bu3MKe K/IIOUEBBIX JI€MOHCTPAL[U [/Isi WCC/Ie[OBaHUSI W3y4yaeMbIX SIBJIEHHH W TIPOLIECCOB,
SMIUPHUECKUX U PyHAaMEHTA/TbHBIX 3aKOHOB, UX TEXHUUECKUX TTPUMEHEHUH.
JlabopaTopHoe 0OopyZiOBaHWe /ISl YUeHWUECKHX TPAaKTUUecKux pabot ¢opmupyercs B
BHJIE TEMaTHUECKHUX KOMILIEKTOB M 00eCreuMBaeTCsl B pPacuéTe OJHOTO KOMILUIEKTa Ha JBYX
oOyuaromuxcst. TemaThueckre KOMIUIEKTbI J1abopaTOPHOTO 00OPYJOBaHUSI AOJ/DKHBI OBITh
TIOCTPOEHbI Ha KOMITJIEKCHOM HCIIO/Ib30BaHUM AHAJIOTOBBIX W I[U(PPOBBIX MPUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTETbHBIX CUCTEM B BU/ie LIM(POBBIX J1ab0PaTOPHIA.
OCHOBHBIMH LIeJIIMHA U3yueHUs: PU3MKU B 00111eM 00pa30BaHUM SIBJISIFOTCS:
* (opmupoBaHHe HHTepeca W CTpPeMJieHUs OOYy4arIluxcs K HAyYHOMY W3YUYeHHIO
TIPUPO/IbI, Pa3BUTHE UX MHTEJIIEKTya/IbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHe TIPeACTaBJeHWH O HAyYHOM MeTo/e TIO3HaHMs U (HOpMHUPOBaHHE
WCCJIe/I0BAaTe/TbCKOTO OTHOILIEHHSI K OKPY>KAIOLI[UM SIBJIEHUSIM;

¢ (opmHpoBaHHEe HAyUYHOT'O MHPOBO33DEHUs KaK pe3y/bTaTa U3y4yeHHsi OCHOB CTPOEHUsI
MaTepuH 1 GyHJAMeHTa/IbHBIX 3aKOHOB (PM3UKH;

* (opmupoBaHue yMeHU 00BSICHATD SIBJIEHUS C UCTIOIb30BaHKEM (PU3HUeCKUX 3HAaHUM U
Hay4HBIX ZI0Ka3aTe/IbCTB,;

* (opmupoBaHUe Tpe/CTaBIeHU 0 POy (HU3MKU JJis Pa3BUTHS APYTUX €CTeCTBEHHBIX
HayK, TEXHUKH W TeXHOJIOTHH.

HocTwkeHne 3TUX Leedl obecrieunBaeTcsl pellieHWeM C/IeAYIONIMX 3aZiau B TIporiecce
M3yueHus Kypca pU3MKUA Ha YPOBHE CpeJiHero ob1riero obpa3oBaHuUs:



® TproOpeTeHHe CUCTeMbI 3HaHUK 00 OOmMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TeOpHSIX, BK/IIOUasi MeXaHUKY, MOJIEKY/ISIPHYIO (DM3UKY, 371eKTPOAUHAMUKY, KBAHTOBYHO
(bU3MKY U 371eMeHThI acTPOhU3UKY;

e (opmupoBaHHE YMEHUH TIPUMEHSTb TEOPeTHUECKHe 3HaHUS i1  OOBSICHEeHUs
Gbu3NUeCKUX SIBJIEHWM B TIPUPOJie W [jIs TIPUHATHS TIPAKTUYECKUX peIIeHWd B
TOBCEe/IHEBHOM >KU3HM;

® OCBOeHHE CIIOCOOOB peIleHHs Pa3IAYHBIX 3a/lad C SIBHO 3a/JaHHOM (hH3MUECKOMN
MO/Ie/TbI0, 3a/lay, TI0/[pa3yMeBaloIIUX CaMOCTOsITe/IbHOe CO3jaHue hHU3UUeCKOr Moe,
a/IeKBaTHOW YC/IOBUSIM 3a/lauM;

® TIOHUMaHue (PU3MUEeCKUX OCHOB U TIPUHIUIIOB /IeMCTBUS TeXHUUECKUX YCTPOMCTB U
TeXHOJIOTUUECKUX TTPOLIeCCOB, WX BJIUSTHUS Ha OKPY KAIOIIyI0 Cpezy;

® OB/IaJileHHe MeTO/laM{ CAMOCTOSITeJTbHOTO TIJITAHUPOBAHUS U TIPOBeZieHUs (hr3ruecKux
SKCTIeDUMEHTOB, aHajiW3a U  WHTeprnpeTauuud  uHGOpMAIvu,  Ompe/e/eHHs
JIOCTOBEPHOCTH TIO/TyUeHHOT'0 pe3y/ibTaTa;

® (CO3/aHHe YCJIOBUM [ijisi Pa3BUTHSI YMEHUI MPOeKTHO-UCC/Ie[j0BaTeTbCKOM, TBOPUECKOU
JIesiTeIbHOCTH.

Ha u3yuenue ¢u3vku (0a30BBI ypOBEHb) Ha YPOBHe cpejHero obiero oOpa3oBaHUs
orBoauTcs 136 yacoB: B 10 knacce — 68 yacos (2 yaca B Hefiest0), B 11 kacce — 68 yacoB (2 yaca B
HeJlesito).

[TpepasiaraeMelii B IporpamMmme 1o (usrke repeueHb 1abOpaTOPHBIX U MPAKTUUYECKUX pabOT
SIBJISIETCSI PEKOMEHZIOBAaHHBIM, YUWTesb [eaeT BbIOOp TIPOBe/eHHs 1abopaTOpHBIX paboT u
OTIBITOB C YUETOM MHUBHU/ya/IbHBIX 0COOEHHOCTEH 00yJaroXCsl.

COJEPXAHUE OBYUYEHUSA

10 KJTIACC

Paszpen 1. ®u3ukKa ¥ MeTo/jbl HAY4YHOIr'0 IO3HAHUSA
dusrka — Hayka 0 Tipupoje. HayuHble mMeTO/bl MO3HAHUS OKpY»Karoliero mupa. Posib
JKCIeprMeHTa ¥ TeOpPUM B Mpoljecce TTI03HAHUS MPUPO/Ibl. DKCIIEpUMEHT B (PU3HKe.
MopenvpoBanue ¢u3NUeCcKuX siBJeHUM W TipolieccoB. HayuHble rumnote3bl. dusnueckue
3aKOHBI U Teopud. ['paHULIbI TPUMEHUMOCTH (hH3UUeCKUX 3aKOHOB. [IpUHIUIT COOTBETCTBUS.
Ponb u mecto ¢usuMku B (POpMHpPOBaAHMM COBPEMEHHOW HAayyHOW KapTWHbI MUpa, B
TpaKTUUYeCKOM JiesiTeTbHOCTH JIFOIe.
HemoHcmpayuu
AHanoropbie ¥ IU(PPOBbIE U3MEPHUTE/IbHBIE IPUOOPHI, KOMITBIOTEPHBIE JaTUUKH.

Pa3pgen 2. MexaHnuka

Tema 1. KuHemamuKa

MexaHnueckoe ABWKeHHe. OTHOCHUTE/IBHOCTh MeXaHWYeCKOro IBrbKeHMs. CucTema
orcuéra. Tpaekropus.

[TepemelijeHre, CKOPOCTh (CpefHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTb) U YyCKOpeHHe
MarepuajbHOW TOUKU, UX MPOEKLIMU Ha OCU CHUCTeMbl KoopAuHaT. Co)KeHUe mepeMelleHud 1
C/I0)KeHHe CKOPOCTeH.

PaBHOMepHOe U PaBHOYCKOpPEHHOe TMpsIMOJIMHeNHOoe ABWKeHue. ['padKu 3aBUCMMOCTH
KOOpAUWHAT, CKOPOCTH, YCKOPeHUsl, MyTH U MepeMellleHrsl MaTepruaibHOW TOUKUA OT BpeMeHH.

CBo6oiHOe TIajieHue. Y cKopeHHe CBOOO[HOTO Ta/IeHUS.

KpuBonuHeliHoe [BWwKeHue. [IBi)KeHHMe MaTepuaqbHOM TOYKKM 10 OKPY)KHOCTU C
MOCTOSTHHOM T10 MO/IyJ/TH0 CKOPOCTBIO. YTJI0Basi CKOPOCTh, JIMHelHasi CKOpocTh. [lepuog u uactoTa
obparrienusi. [leHTpocTpeMUTeILHOE YCKOPEHHE.

TexHUUecKre yCTPOUMCTBA U MPAaKTUUeCKoe NMPpUMeHeHUe: CIIUJ0MeTp, ABW>KeHUe CHapsiJioB,
LIe[THbIe U peMEHHbIE TlepeJjauu.



Llemoucmpayuu

Mogens cucTeMbl OTCUETa, UWITIOCTPaLysl KHHeMaTUYeCKUX XapaKTePUCTHK [IBHKEHUS.

[Tpeobpa3oBaHue BMXEHUH C UCTIOIb30BAHKMEM IMPOCTBIX MEXAHHU3MOB.

[TageHue Ten B BO3/lyXe U B pa3peXeHHOM IIPOCTPaHCTBe.

Habnromenue BrkeHus Tesia, OpOLLIEHHOTO MO/ YT/IOM K TOPU30HTY Y TOPHU30HTA/IBHO.

Vi3mepeHue yckopeHHst CBOOOIHOTO Ta/ieHusl.

HarmpagsieHve CKOpOCTH MpY JABVKEHUY TI0 OKPY>KHOCTH.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

W3yyeHrie HePaBHOMEPHOT'O JBMXKEHUSI C L{e/IbI0 OTpe/iesieH s MTHOBEHHON CKOPOCTH.

VccnenoBanue COOTHOLLIEHUSI MEXKAY MY TSIMU, IPOU/IEHHBIMU TEJIOM 3a [10C/1e/j0BaTe/IbHble
paBHble TIPOMEXYTKHA BpPEMeHU TIPU PABHOYCKOPEHHOM [JBW)KEHUM C HaualbHOW CKOPOCTHIO,
PaBHOM HYJIIO.

N3yyeHue ABM>KEeHUS LIapYKa B BSI3KOM >KUJKOCTH.

W3yueHue qBU>KeHUs Tesla, OPOIIEHHOTO TOPHU30HTaBHO.

Tema 2. [lunamuka

[Tpunumn otHOcKTenbHOCTH ["amuinest. I1epBbiii 3akoH HbloTOHA. VIHepLanbHble CUCTEMBbI
OoTCuéTa.

Macca Tena. Cwuna. TlpuHiun cyneprio3uuuyd cuia. Btopoit 3akoH HbroToHa pjis
MaTepuaabHOW TOUKU. TpeTuii 3akoH HbrOTOHA /711 MaTepyuabHbIX TOUEK.

3akoH BceMUpHOro TsaroteHus. Cuna TsbkecTd. [lepas kocMuyeckast CKOpPOCTb.

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

Tpenuve. Buzbl TpeHus (10Kosi, CKOMb)XeHus1, KaueHust). Cuna TpeHusi. Cyxoe TpeHue. Cuna
TPeHUsI CKOJIb)KeHUsT U cuia TpeHus nokos. KosdduuyeHT Tpenus. Cusia CONpOTUB/IEHUS TIPU
JBYDKEHUU Teqla B )KUAKOCTH WU rase.

[MTocTymnaTe/ibHOE M BpalllaTe/IbHOE ABV)KEHHE abCOTFOTHO TBEP/OTO Tea.

MoMeHT CU/Ibl OTHOCUTEJILHO OCH BpalljeHus. [11euo cumbl. Y cnoBYst paBHOBeCHs TBEPAOrO
Tesa.

TexHWuyeckue yCTpPOMCTBA U IIpaKTHUeCKOe TpHUMeHeHHWe: TMOALLWIIHUKY, [BWXKeHue
VICKYCCTBEHHBIX CITyTHUKOB.

JemoHcmpayuu

fABnenvie nHepuMy.

CpaBHeHHe MacC B3aUMO/Z,eMUCTBYIOLLUX Tel.

Bropoii 3akoH HeroTOHa.

N3mepenue cui.

CroxeHue CUIL.

3aBUCHMOCTb CUJIbI YIIPYTOCTH OT Je)OpMaLivy.

HesecomocTs. Bec Tesa 1ipy yCKOpeHHOM IO bEMe U NaJleHUH.

CpaBHeHMe CUJT TPeHUS MIOKOsI, KaYeHUS] U CKOJTb)KEeHUSI.

YcioBus paBHOBecUs: TBEPZOro Tesa. Bujsl paBHOBecus.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

V3yuenue qBm>KeHUs1 OpycKa M0 HAK/IOHHOM TIJIOCKOCTH.

VccnenoBanve 3aBUCMMOCTU CWJI YIIPYTOCTH, BO3HUKAKOIIMX B MPY)XUHE U PEe3UHOBOM
obpastie, OT ux JehopMariyu.

VccnenoBanue yci0Brl paBHOBeCHsI TBEPZOrO TeJla, UMEIOLLero OCh BpallleHuUs.

Tema 3. 3aKOHbI COXpaHEHUs1 8 MEXAHUKe

VmnynibCc MaTepuasbHOM TOUKU (Tena), CUCTeMbl MaTepuaibHbIX ToYeK. VIMIy/IbC CU/BI U
V3MeHeHUe UMITyJbCa Tejla. 3aKOH COXPaHeHUsl UMITyJibca. PeakTUBHOe IBH)KeHUe.

Pabora cumbl. MOIIHOCTH CHJIBL

KuneTtnueckasi SHeprusi MatepuaabHON TOUKW. Teopema 00 W3MeHeHUM KHUHETHYeCKOM
SHEepruu.



[MoteHuuanbHas sHeprus. [loTeHLManbHas SHePrys ynpyro Ae(opMUpOBaHHOW TIPYKUHBI.
[MToTeHrMabHAst SHEPIYs Tesla BOIM3U MOBEPXHOCTH 3eMJTH.

[ToTeHIMabHBIE W HEMOTEHI[Ma/bHbIe CU/Ibl. CBSI3b pabOTHI HEMOTEHI[UA/TBHBIX CHT C
V3MeHeHueM MeXaHWUYeCKOM SHepruu CUCTeMBbI TeJl. 3aKOH COXPaHeHUs1 MeXaHUUeCKOU SHepruu.

Ynpyrue v HeyTrpyrue CTOJKHOBEHUS.

TexHuUecKre yCTpONCTBA W MpaKTUUeCKoe MpPUMeHeHUe: BOJOMET, KOMEp, MpY>XKUHHBINU
MUCTOJIET, JBW)KEHUE PaKeT.

JemoHcmpayuu

3aKoH COXpaHeHHUsl UMITyJIbCa.

PeakTuBHOE JBI)KEHUE.

[Tepexop MOTeHIMATLHOM SHEPTUU B KUHETHUECKYIO U 00paTHO.

YueHuueckull 3KkchepumeHm, 1a60pamopHble padomni

V3yueHnne abCOMIOTHO HEYNpPyroro yZapa C TOMOIIBIO /IBYX OJWHAKOBBIX HUTSHBIX
MasiTHUKOB.

VccnenoBanre CBs3M pabOTBI CHIBI C W3MEHEHHEM MeXaHMUeCKOW SHeprud Tela Ha
ripuMepe pacTshKeHHs pe3UHOBOI0 JKI'yTa.

Pa3pen 3. MonekynspHas (pu3MKa ¥ TepMo/JUHAMHUKa

Tema 1. OcHO8bI MO/1EKYASIPHO-KUHeMUYeCKoli meopuu

OCHOBHBI€ TIOJIOXKEHHST MOJIEKY/IIPHO-KMHETUUECKOW TEOPUM U UX OMBITHOE 000CHOBaHUeE.
BpoyHoBckoe gBrkenue. Auddysusi. XapakTep ABWKeHUs ¥ B3aMMO/IelCTBYS YaCTHL] BelllecTBa.
Mo/enii CTpOeHMs Ta30B, KUAKOCTeH U TBEPZBIX Tl U 00bsICHEHHE CBOWCTB BEI|eCTBAa Ha OCHOBE
3TUX Mojeneil. Macca u pa3mepsl MoJsiekys. KonruectBo BeltjectBa. [TocTosiHHasi ABoragpo.

TenioBoe paBHOBecHe. Temneparypa u eé n3Mmepenue. Lllkana temneparyp Llenbcus.

Mogens ujeanbHoro rasa. OCHOBHOe ypaBHeHHE MOJIeKY/ISIPHO-KMHETUUYeCKOW Teopuur
uziealbHOrO ras3a. AOCO/IOTHasi Temrepatypa Kak Mepa CpefiHeli KHHEeTHUeCKOM JHepruu
TeryIoBOro ABWKeHUs yacTuy] rasa. [lIkana temnepatyp KenbBuHa. ['a30Bble 3aKOHBI. Y paBHeHUe
MengeneeBa—KnanelipoHa. 3akoH [lanbToHa. M3ompoliecchl B WjjealbHOM ra3e C MOCTOSTHHBIM
KOJIMUeCTBOM BelllecTBa. ['paduueckoe TmipejcTaBieHHe H30IPOLECCOB: U30TepMa, H30X0pa,
n3obapa.

TexHUUECKHe YCTPOWCTBA U NTPAKTUUYeCKOe TIPUMeHeHHe: TepMOMeTp, OapoMeTp.

JemoHcmpayuu

OnbIThl, JOKa3blBalolllMe [AUCKPeTHOe CTpOeHWe BellecTBa, (oTorpaguu MoseKyn
OpraHUYeCcKHX COeJJMHEeHUN.

OnbITel 110 AU PY3Un KUAKOCTeH U ra3oB.

Mogens 6pOyHOBCKOTO JIBUXKEHHUSI.

Mopgens onbita LlTepHa.

OnbIThI, AOKa3bIBaIOILIKe CYIleCTBOBaHHE MeXMOJIEKY/IIPHOTO B3aUMO/IeiCTBUSI.

Mopenb, WTFOCTPUPYIOLLasi IPUPO/Y [laB/IeHHs ra3a Ha CTeHKHU COCY/a.

OnbIThI, UTFOCTPUPYIOLIME YPaBHEHNE COCTOSTHUS U/lealbHOTO ra3a, U30IpOoLIeCChl.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl

OrmpefesieHe MacChl BO3ZlyXa B K/IaCCHOM KOMHAaTe Ha OCHOBe H3MepeHHMd 0o0Bbéma
KOMHaThl, 1aB/IeHUs1 U TeMIlepaTypbl BO3/lyXa B HEl.

VccnenoBanue 3aBUCMMOCTY MeX/y ITapaMeTpaMy COCTOSIHUS pa3pe)kKeHHOro rasa.

Tema 2. OcHo8bl mepmMOOUHAMUKU

TepmoguHaMuueckasi cucTemMa. BHYTpeHHsIsi SHeprusi TepMOAMHaMUUYeCKOW CUCTeMbI U
croco6bl eé u3mMeHeHus. KomuectBo TenioTel U paboTa. BHyTpeHHsIst SHeprusi 0[HOAaTOMHOTO
W/lea/IbHOTO rasa. Bujpl Teruionepeaun: TeMI0NPOBOAHOCT, KOHBEKLMS, U3/TyUeHre. Y lefbHast
TeIrJIOEMKOCTB BelljecTBa. Ko/MuecTBO TemnyoTel MpU Teruionepeaaye.

[Tousatue 06 aguabaTHOM Tiporiecce. IlepBbIM 3aKOH TepMOJUHAMUKU. [IprMeHeHHe
TepBOTO 3aKOHA TEPMOJMHAMUKH K u3orpolieccaM. ['padrueckast iHTepripeTariysi paboThI rasa.



Bropoii 3aK0H TepMoarHaMUKK. HeoOpaTHMOCTh MPOLIeCCOB B TIPUPOJIE.

TernioBble MallMHbL. TIPUHIUIbI I€HCTBUS TEMJIOBLIX MailiiH. [Ipeobpa3oBaHust SHEPTUH B
TernyIoBbIX MalrHax. KoagduiyeHT rnosie3Horo felcTBus TerioBoi MaivHel. Lnkn KapHo u ero
K03 GUI[MEHT MOIe3HOT0 JeNCTBUsI. DKOJIOTUUeCKre pob/ieMbl TeTI09HepreTUKH.

TexHuueckue yCTPOWCTBA M TMpaKTHMUeCKoe T[pUMeHeHUWe: JBUrareib BHYTPEHHEro
cropaHusi, ObITOBOM XOMOAWUIbHUK, KOHAULIMOHED.

Llemoucmpayuu

V3MeHeHWe BHYTpeHHeW SHEpPrud Tejla TPU COBEpIIeHUH pabOThl: BbUIET TPOOKU W3
OyTBIIKM TIOZ, IeHCTBUEM C)KaTOTO BO3/IyXa, HarpeBaHue 3(hupa B JIaTYHHOU TPYOKe MyTéM TpeHUst
(BuAeoeMOHCTpaLusl).

V3MeHeHre BHyTpeHHel SHepryu (TeMiiepaTypbl) Tesla Mpy Terionepezaue.

OnebIT 110 aArabaTHOMY pacCIIMPeHHI0 BO3ZyXa (OIBIT C BO3AYIIIHBIM OTHUBOM).

Mo/eii mapoBoU TypOWHBI, ABUraTe/is BHYTPEHHEr0 CrOPaHKsl, PEaKTUBHOT'O IBUTATeIsl.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

W3mepeHue yzie/ibHOM Tera08MKOCTH.

Tema 3. Aepecamuble cocmosiHus eeujecmea. Pazoebie nepexoobl

[Tapoobpa3oBaHue U KOHAeHcalus. Vicriaperue 1 KureHre. AOCOIFOTHAs U OTHOCUTE/TbHAs
BJIQ)KHOCTh BO3/yXa. HachllljeHHbIM Map. YzenbHast TeruioTa rapooOpa3oBaHMst. 3aBUCHMOCTh
TeMIlepaTypbl KUTIeHUsI OT /laB/ieHusl.

TBépgaoe Teno. Kpucranimueckve u aMopdHble Tena. AHA30TPONUSI CBOWCTB KPUCTAJIIOB.
Xuzakve xpucrasuibl. CoBpeMeHHble Marepuasbl. [lnaBieHve W Kpuctamausauus. YzesnbHas
TeruioTa TuiaBiaeHus. Cyomumariys.

YpaBHeHMe TeryioBoro HanaHca.

TexHuyeckre yCTPOWCTBAa U MPAKTHUYECKOe TPUMEeHeHWe: TUTPOMEeTP M TICUXPOMeTp,
KaJIOpUMETP, TEXHOJIOTHH TOTyueHUs1 COBpeMeHHbIX MaTepUasioB, B TOM YKMC/ie HAHOMaTepyasoB,
Y HAHOTEXHOJIOTHH.

Llemoucmpayuu

CBoliCcTBa HaCBII|€HHBIX 1apOB.

KureHve npy NOHWKEHHOM [|aB/IeHUU.

Crioco6bl M3MepeHUsT BIayKHOCTH.

HabnromeHve HarpeBaHUs 1 TUIaB/IeHHsT KPUCTA/IJTAUECKOTO BelllecTBa.

JeMoHCTparys KprUCTaioB.

YueHuueckuli 3kcnepumeHm, 1a6opamopHble pabombl

N3mepeHne OTHOCUTEBLHOW B/I&)KHOCTH BO3/yXa.

Paszpen 4. DnekTpojuHaMuKa

Tema 1. Dnekmpocmamuka

OnekTpu3aluus Tea. OJIeKTpUUeCKuM 3apsi. /[lBa Bua 3/1eKTPUUECKUX — 3apsi/iOB.
[1poBOAHMKY, IU3/IEKTPUKH U MMOMYTIPOBOJAHUKHK. 3aKOH COXPAHEHUs! 3JIEKTPUUeCKOro 3apsija.

BszaumopgeiictBue 3apsiioB. 3akoH KysioHa. ToueuHbld  5/1IeKTpUYECKUM  3apsif,.
OekTpuyeckoe mnoJie. HarpsskEHHOCTH 3iekTpudeckoro Ions. [IpuHiun cynepnosvuuu
371eKTpUYeCcKux noJjei. JIMHUU HanpsKEHHOCTHU 3J1eKTPUUeCKOT0 MOJIsl.

Pabora cun asekTpoctaTiueckoro rmoss. Iloteniuan. Pa3HocTs oTeHianos. [IpoBogHUKH
Y [IN3JIEKTPUKK B 37IEKTPOCTaTUUeCKOM Tiosie. [lnsneKkTpuueckasi TPOHULIAEMOCTb.

O/1eKTpoéMKOCTb. KoHZeHcaTop. OneKTPOEMKOCTh IUIOCKOTO KOHZeHcaTtopa. JHeprus
3apsKEeHHOI0 KOHZieHcaTopa.

TexHUuecKue yCTPOMCTBA W MpaKTHYeCKoe TPUMEHEeHHe: 3/1eKTPOCKOI, 3/71eKTPOMETp,
3/IeKTpOCTaTHYeCKasi 3all[uTa, 3a3eMJ/IeHHe 371eKTPOnpUOOpOB, KOH/I@HCATOP, KOMUPOBAJIbHBIM
amnmapart, CTPYWHBIN MPUHTEP.

JemoHcmpayuu

Y CTpPOMCTBO Y TIPUHIIUIT ZIEMCTBUS 37IeKTPOMeTpa.



B3aumo/ieiicTBIe Ha3/1eKTPU30BAHHBIX Tel.

OJIeKTpUYeCcKoe T10J1e 3apsyKeHHbIX TeJl.

[TpoBOAHMKY B 3/71eKTPOCTaTUYECKOM T10JI€.

DJleKTpocTaTuyecKas 3alura.

[V31eKTPUKHU B 3/1€EKTPOCTAaTUUECKOM I10J1€.

3aBUCUMOCTb 3JIEKTPOEMKOCTHU TIJIOCKOT'O KOHZIEHCAaTOpa OT MJI0LLAAX TIJIaCTUH, PACCTOSTHUAS
MeX/ly HUMU U [N3J/IeKTPUUeCKOl MPOHULIaeMOCTH.

OHeprus 3apsUKeHHOr0 KOHIeHCcaTopa.

YueHuueckull 3kcnepumeHm, 1a6opamopHble pabombl

N3mepeHue 3/1eKTPOEMKOCTU KOHZEHCaTopa.

Tema 2. ITocmosiHHbIl 31eKmpuyeckuli mok. Toku 8 pazauuHbIX cpedax

ONeKTPpUUYeCKri TOK. Y CJIOBUS CYILleCTBOBaHUS 3/IeKTPUUYECKOTO TOKA. MICTOUHMKM TOKa.
Cuna Toka. [TocTosiHHBIN TOK.

Hanpsikenuve. 3akoH Oma Jij1s1 yyacTKa Liernm.

OneKTpruyeckoe COMPOTHUBJ/IEHKE. Y penbHoe CONPOTHUB/IEHNE Bell[eCTBa.
[TocnegoBaresibHOe, MapasienbHOe, CMeLllaHHOe COeIMHEHVEe TTPOBOJHUKOB.

Pabota 3nekTpuueckoro Toka. 3akoH [xoyssi—JIeHiia. MOIIHOCTb 3/IeKTPUYECKOTO TOKa.

DNeKTPOBWXKYILasi CUjla U BHyTPeHHee COMPOTUB/IeHNe UCTOYHUKA TOKa. 3aKoH OMa a5t
TM0JIHOM (3aMKHYTOM) 3/1eKTprUecKoi Liernu. KopoTkoe 3aMbIKaHue.

DneKTpOHHasi IPOBOAMMOCTb TBEP/BIX METa/IJIOB. 3aBUCUMOCTb COMPOTUB/IEHUS] METa/l/IOB
oT TeMriepaTypbl. CBepXnpoOBOJUMOCTb.

OneKTpuUecKri TOK B BakyyMme. CBOMCTBA 37IEKTPOHHBIX MTYyUYKOB.

[MonyripoBoguuku. CoOCTBeHHasi W TMPUMeCHasi TPOBOAMMOCTb  IO/TyTIPOBO/IHUKOB.
CaoticTBa p—n-rniepexo/a. [1oyrnpoBoJHUKOBLIE TIPUOOPHI.

ONeKTpUYeCKUii TOK B pacTBOpax M pacijaBax 37eKTPOJIMTOB. JDJIeKTPOJUTUUeCKast
Jycconuanys. J/1eKTPOoJIn3.

OnekTpyuueckuii Tok B razax. CaMoCTOSITe/IbHBIN U HECAMOCTOSITe/IbHBIN pa3psifi. MomHus.
[Tna3ma.

TexHUuecKre yCTPONCTBA U MPaKTUUeCcKoe NpUMeHeHre: amrepMeTp, BOJIbTMETp, PeocTar,
WUCTOUHHMKUA TOKa, 3JIEKTPOHArpeBaTe/ibHble TPUOOPBI, 37E€KTPOOCBETUTE/IbHBIE TPHOOPBI,
TePMOMETD  COTpOTHB/IEHUSI, BaKyyMHbIM WO/, TEPMHUCTOPbl U  (OTOPE3UCTOPHI,
TOJTyTIPOBO/ITHUKOBBIN MO/, Ta/lbBaHUKA.

Llemoucmpayuu

N3mepeHue cusibl TOKAa U HaMPsKEHUS.

3aBUCUMOCTb COTNPOTHUBJIEHUSI LIWIMHJPUYECKUX TMPOBOJHUKOB OT [JIMHBL, ILIOLIALA
TIOIEePeYHOro CeueHus1 U Matepuaria.

CwMmelliaHHOe coe/IMHeHWe MPOBOJHUKOB.

[TpsiMmoe u3MepeHUe 3/1eKTPOABWXKYILeN cuibl. KOpOoTKOe 3amblKaHWe rajbBaHUUeCKOro
371eMeHTa U OLleHKAa BHYTPEHHEr0 CONPOTUBJIEHHUS.

3aBUMCUMOCTb COTIPOTUB/IEHUSI META/VIOB OT TEMIepaTyphbl.

[1poBOAMMOCTD 371€KTPOJIUTOB.

WckpoBoli pa3psifi 1 NpOBOAUMOCTb BO3ZyXa.

OAHOCTOPOHHSS NPOBOAMMOCTb IUO/A.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

N3yueHre cMel1aHHOTO COeIMHEHUs Pe3UCTOPOB.

N3mepeHue 31eKTPOABWKYILEH CU/IbI ICTOYHMKA TOKA U €0 BHYTPEHHET 0 COMPOTUB/IEHUSI.

Habmomenue 3/1€KTposr3a.

MexnpeaMeTHbIe CBSI3U

V3yuenne kypca ¢usukud 6a3oBoro ypoBHsS B 10 Kimacce OCYILECTB/ISIETCS C YUYETOM
COZIep>KaTe/IbHbIX MEXXIIPeJMETHBIX CBsI3eM C KypcaMM MaTeMaTHK{, OWOJIOTMH, XUMUH,
reorpavy U TEXHOJIOTHH.



MescnpeomemHble noHsimusi, CBsi3aHHble C H3y4YeHHWEM METO/I0B HAyYHOI'O IO3HaHUS:
siBJieHWe, HayyHblM (akt, rurortesa, (u3nMyeckas BeIMUMHA, 3aKOH, Teopusi, HabsofeHUe,
5KCIepUMeHT, MOZle/IMpPOBaHre, MO/le/lb, U3MepeHHe.

Mamemamuka: pelieHre CUCTeMbl YPaBHEHUH, TuHelHas GpyHKUus, lapabosia, rurniepboria,
UX rpaviKy ¥ CBOMCTBA, TPUTOHOMETpHUYecKHe (PYHKLMU: CHUHYC, KOCUHYC, TAHT'€HC, KOTaHTeHC,
OCHOBHOE TPUIOHOMETPHUYECKOe TOXKJEeCTBO, BEKTOpPbl M KX TMpPOEKLMW Ha OCU KOOpJMHAT,
CJIO’KeHHe BeKTOPOB.

Buonoeus: mexaHW4yecKoe [BIKeHUe B JKHUBOH rpupofe, Auddysus, ocmoc, TerioobmeH
JKUBBIX OPraHMW3MOB (BH/bl TeIionepe/jauy, TeIJIoBOe paBHOBeCHe), 3/1eKTpUUecKye sIBJIeHUs B
JKUBOU NIpUpOJe.

Xumus: [MCKpeTHOe CTpPOeHHe BellleCTBa, CTPOeHWe aTOMOB M MOJIEKYJ, MOJIb BelljeCTBa,
MOJISIpHasi Macca, TeIuloBble CBOMCTBA TBEDABIX Tes, XXUAKOCTeH M ra3oB, 3JIeKTpUYecKHue
CBOMCTBA MeTaJI/IOB, 3/IeKTPOJIMTHUUECKas JUCCOLMALYs, ralbBaHMKa.

TI'eozpacpus: BnaxxHOCTb BO37lyXa, BeTpbl, bapoMeTp, TepMOMETP.

TexHonozus: ipeoOpa3oBaHue [IBI)KEHUN C WCTIOIb30BaHMEM MeXaHH3MOB, YUET TPeHUs B
TeXHUKe, TOJIWIHMKH, HCI0/Ib30BaHHWE 3aKOHAa COXpaHeHWsl MMITyJibCca B TeXHUKe (pakerta,
BOJOMET U [Jpyrue), JBWUraTtelb BHYTPEHHETO CropaHus, MapoBas TypOuHa, OBITOBOM
XOJIOAWMBHUK, KOHJULIMOHEP, TeXHOJIOTUU T0JyUYeHHsI COBPEMEHHbIX MaTepuaoB, B TOM YMC/Ie
HaHOMaTepuaJoB, W  HAHOTEXHOJIOTWMHM,  3/eKTpoCTaTUuecKass  3alljuTa,  3a3eM/eHue
3/IeKTPOTIPUOOPOB, KCEPOKC, CTPYHMHBIM TIDUHTEp, 3/eKTpOHarpeBare/ibHble  MPUOOPHI,
3/IEKTPOOCBETHUTE/bHbIE TPUOOPHI, TaTbBaHUKA.

11 K/IACC

Pa3pen 4. DnekTpoguHaMukKa

Tema 3. MazHumHoe nosje. 371eKMpoOMazHUMHAs1 UHOYKYU s

[TocTosiHHbIe MarHWThHL. B3avMopeiicTBUe TMOCTOSIHHBIX MarHuToB. MarHuTHOe TioJie.
BekTop maruutHOM MHAYKUMU. [IpUHLIUIN CyTIeprio3ULIMA MarHUTHBIX T0Jiel. JIMHUYM MarHUTHOM
VHAYKUMYA. KapTuHa TMHUN MarHUTHOW MHAYKLWH T10J1s1 TOCTOSTHHBIX MarHUTOB.

MarHuTHoe T0J/ie IPOBOAHMKA C TOKOM. KapTWHa JIMHWKA WUHAYKLMM MarHUTHOTO TIOJIst
JJIMHHOTO TIPSIMOTO TIPOBOJHMKA M 3aMKHYTOr'O KOJ/bLIEBOTO TMPOBOJHMKA, KATYIIKA C TOKOM.
OmneIT OpcTesa. BlauMopeiicTBre TPOBOJHUKOB C TOKOM.

Cuna Amriepa, eé MOZy/Ib U HallpaB/ieHUe.

Cuna JlopeHila, eé MOAy/Ib U Harpap/jeHue. [IB)KeHUe 3apsbKeHHOW YacTULlbl B
O/JTHOPO/IHOM MarHUTHOM T1oJie. PaboTa cusiel JIopeHria.

SIBneHue 5/IeKTPOMarHUTHOM WHAYKUMU. [IOTOK BeKTOpa MAarHATHOM WHAYKLUH.
ONeKTPOABWXKYILast CK/la UHAYKIMU. 3aKOH 3/IeKTPOMarHUTHOM UHAyKIuu dapazes.

BuxpeBoe sekTpuueckoe moJje. DIeKTPOJABWXKYIasi CUla WHAYKLUM B TIPOBOJIHHUKE,
JIBIDKYILIEMCS TIOCTYIaTe/IbHO B OJJHOPOJHOM MarHUTHOM I10J1€.

IIpaBuio JleHua.

WNHyKTUBHOCTD. SIBNeHHe CaMOUHAYKLIMU. DJIeKTPOABIIKYILIAs CUIa CAMOMH/YKIWH.

OHeprusi MarHUTHOTO TOJIs1 KaTYIIKX C TOKOM.

DJIEKTPOMarHuTHOE TIOJIe.

TexHuueckue YCTPOWCTBA U TIpaKTUUYECKOe TMpUMeHeHWe: T[OCTOSIHHbIe MarHHWThI,
371eKTPOMAarHUThIl, 3/IEKTPO/IBUTaTe b, yCKOPUTE/IM 37IeMeHTapHbIX YaCTHULl, UHAYKL[MOHHAS TeYb.

JemoHcmpayuu

OmnbIT Opcresa.

OTK/IOHEHMe 3/IEKTPOHHOTO TTyuyKa MarHUTHBIM T10JIEM.

JIHWY MHAYKLMYM MarHUTHOTO MOJIS.

BsaumogeiicTBre ABYX MPOBOJHUKOB C TOKOM.

Cuna Amrepa.



[HeiictBue cusbl JIopeHila Ha MOHBI 3/IEKTPOJIUTA.

SIBneHue 3/1eKTPOMarHuTHOM UHAYKLIUU.

[IpaBuso JleHua.

3aBUCHUMOCTb 3/IeKTPOJBWXKYILEH CU/Ibl UHAYKLUUU OT CKOPOCTU M3MeHeHUs] MarHUTHOTO
MOTOKa.

SIBneHre caMOUHAYKLUH.

YueHuueckull 3kcnepumeHm, 1a6opamopHble pabombl

N3yueHrie MarHUTHOTO T0JIsI KQTYLLIKU C TOKOM.

WccnenoBanue eiicTBUSI IOCTOSIHHOTO MarHWTa Ha paMKy C TOKOM.

WccnepnoBanue siBeHUs1 371eKTPOMarHUTHOM UHAYKLWU.

Paspen 5. Koseb0anus 1 BOJIHBI

Tema 1. MexaHuuecKue u 3/71eKIMpoMazHuUmHble Ko/a1e0aHus

KonebatenbHasi cuctema. CBoOOjHBIE MexaHWuYeckKue KosebaHusi. ['apMoHMYecKue
Kosebanus. Ilepuoj, uacToTa, amMrumryga W ¢asa KosebaHuii. I[Ipy)KUHHBIM MasTHUK.
MareMaTHueCcKuii MasiTHUK. Y paBHeHHe TapMOHUUeCKrX KoJiebaHuii. [IpeBpaiiieHre sHepruu rnpu
rapMOHUYECKUX KOojieOaHUsIX.

KosnebaTenbHelli KOHTYp. CBOOOAHBIE 3/1eKTPOMAarHUTHBIE KOje0aHUSI B WA bHOM
KosiebaTeslbHOM KOHType. AHAJIOTHS MEXIy MeXaHWYeCKUMHW W 37IeKTPOMarHUTHBIMU
Kosiebanusimu. @opmysa ToMcoHa. 3aKOH COXpaHeHHsl SHepruu B HJeaqbHOM KoseOaTelbHOM
KOHTYpe.

[IpencraBneHue o 3aTyxaroluX KojebaHUsiX. BbIHYyX/jeHHbIe MexaHUuecKue KoJsiebaHusl.
Pe3oHaHC. BeiHYXIeHHBIE 3/IEKTPOMAarHUTHbIE KOieOaHusI.

[TepemenHbIi1 TOK. CHHYCOU/Ja/IbHBINA TlepeMeHHbI TOK. MOILHOCTh MepeMeHHOro TOKa.
AMIIUTYHOE U IeHCTBYIOIIlee 3HaueHre CUJIbI TOKa U HarpshKeHUs.

Tpancdopmarop. Ilpon3BozcTBO, mepefiaua U TOTpeOsieHUe 3eKTPUUeCKOW 3Hepruu.
OKOMoruuecKre pUCKHA TIpU TPOM3BOACTBE 3/IeKTPO3Hepruu. KysibTypa WCI0/Ib30BaHUS
3/1eKTPOSHEPTUy B NTOBCEIHEBHOM >KH3HU.

TexHWuyecKkre YCTPONCTBA W TMpaKTUUeCKOoe TpUMeHeHHe: 3/IeKTPUYeCKU 3BOHOK,
reHepaTop MepeMeHHOr0 TOKa, JIMHUM 3/1eKTporepeay.

Llemoucmpayuu

VccnenoBanue napamMeTpoB KoseOaTebHON cUCTeMbl (TTPY>KUHHBIA WM MaTeMaTUueCcKUi
MasiTHUK).

HabmtoeHre 3aTyxaroumx KoaeOaHui.

VccnemoBaHye CBOMCTB BBIHY KJEHHBIX KOJIeOaHMIM.

HabtoeHue pesoHaHca.

CB000/IHBIE 3/IEKTPOMAarHUTHBIE KOieOaHusI.

OcuyiorpaMMel — (3aBUCUMOCTA  CUJIbl  TOKA U HAlpsDKeHUsi OT BpeMeHH) JJisi
3JIEKTPOMarHUTHBIX KOJleOaHUH.

Pe3oHaHC mpu nocsiefioBaTe/IbHOM COEJMHEeHUM Pe3UCTOpa, KaTyLIKW WUHAYKTUBHOCTU U
KOHZIeHcaTopa.

Mogenb TMHUM 3/71eKTpOIepejauu.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl

VccnenoBaHyie 3aBUCUMOCTH TTePUO/A MasTbIX KosiebaHMid TPy3a Ha HUTH OT JIMHBI HUTH U
Macchbl rpys3a.

VccnenoBanue TmepeMeHHOIO TOKa B LieMd M3 I0C/e[0BaTeNbHO COeJUHEHHBIX
KOH/ZIeHCaTopa, KaTyLLIKWA U pe3ucTopa.

Tema 2. MexaHuuyeckue u 3/1eKmpOMazHUIMHble 0/1Hbl

MexaHuueckre BOJIHBI, yC/10BUA pacnipoctpadHeHus. [lepuos. CKOpoCTh pacripocTpaHeHus
W [yMHa BOJHBL [lorepeuHble U TIPOJOJibHbIe BOMHBL. VHTepdepeHuys W Audpakiys
MeXaHUUYeCKHX BOJIH.



3BykK. CKopocTh 3ByKa. ' poMKOCTb 3ByKa. BricoTa ToHa. Tem0Op 3ByKa.

ONeKTPOMarHUTHbIE BOJIHBL. Y CJIOBUSI M3J/IyYeHUs! 3/1eKTPOMAarHUTHBIX BOJIH. B3aumuas
opueHTaLus BekTopos E, B, V B aieKTpoMarHuTHoi BojiHe. CBOMCTBA 371eKTPOMAarHUTHBIX BOJIH:
OTpakeHWe, T[peloM/eHWe, Noaspu3anus, Audpakuus, uHTepdepeHius. CKOpoOCTb
371eKTPOMAarHUTHBIX BOJIH.

[lIkana 3/1eKTpOMarHUTHLIX BOJIH. [IprMeHeHHe 3/1eKTpPOMarHUTHBIX BOJIH B TeXHUKe U
ObITYy.

[IpuHLMIIBI pafyiOCBA3U U TesleBUeHUs. Paanronokanusi.

DeKTPOMarHWTHOe 3arpsis3HeHue OKPY Karollel Cpeibl.

TexHUUyecKye yCTPOMCTBA M MpPAaKTUYeCKOoe MpUMeHEeHHe: My3bIKaJbHble MHCTPYMEHTHI,
yAbTPa3ByKOBasi JWAarHOCTMKA B TeXHWKe W MeJuLMHe, pajap, PaJUOINpPUEMHHUK, TeJIeBU30D,
aHTeHHa, TesieoH, CBU-rneus.

Llemoucmpayuu

O6pa3oBaHue U pacripocTpaHeHre MOoTepeyHbIX U MPO/0bHBIX BOJIH.

Kosebttorieecst Tesio Kak MCTOYHMK 3BYKa.

HabntofeHue oTpakeHusi U MpesioM/IeHHs] MeXaHUUeCKUX BOJIH.

Habnromenue nntepdepeHiinu v Audpakijuy MeXaHU4eCKUX BOJTH.

3BYKOBOM pe30HaHC.

HabnromeHve CBSI3M TPOMKOCTM 3ByKa M BBICOTBI TOHA C aMIUIUTYZONW W YaCTOTOU
KosieOaHuH.

WccnenoBanve  CBOWCTB — 37IeKTPOMAarHMTHBIX — BOJIH:  OTPakeHWe, TpeioMJIeHue,
noJsisipusaLys, Audpakuys, MHTephepeHLys.

Tema 3. Onmuka

I'eomeTpuueckast ontuka. [IpsMonrHeriHOe pacripocTpaHeHre CBeTa B OZHOPOJHOM cpejie.
Jlyu cBeTa. ToueuHblli ICTOUHUK CBeTa.

OTtpakeHue cBeTa. 3aKOHbI OTpakeHHsi cBeTa. IlocTpoeHue u300pa)keHWH B TJIOCKOM
3epka’ie.

[MpenomneHue cBeTa. 3akOHbI TIpesioM/eHUsi cBeTa. AOCOIOTHBIA TIOKa3aTesb
nipesiomsieHusi. I[lomHOe BHyTpeHHee oOTpakeHue. [Ipefie/ibHBIM yron TMOJHOTO BHYTPEHHEro
OTpakeHUsl.

Iucrniepcust ceeta. CloXHBIN cocTaB 6esoro ceera. LBer.

Cobuparoliie ¥ paccedBarolye JuH3bl. ToHKasg JuH3a. POKyCHOe pacCcTosiHWe U
OTTHUYeCKasl CUjla TOHKOM nrH3bI. [TocTpoeHre n300paykeHWA B COOMPAOIUX M PACCEUBAIOIIAX
muH3ax. PopMysia TOHKOM JIMH3bL. Y Be/IryeHue, jaBaemMoe JTMH30M.

[Tpenenbl MPUMEHUMOCTU FeOMeTPUUECKOMN OMTHKU.

BonnoBass ontuka. VHTepdepeHims cBeta. KorepeHTHble UCTOYHMKHM. Y CJIOBUS
Hab/F0IeHNsT MAaKCUMYMOB ¥ MUHUMYMOB B MHTep(}epeHI[MOHHOW KapTHHEe OT JIByX CHH(a3HBIX
KOTepeHTHbIX UCTOYHUKOB.

Oudpakiusi cBeta. [JudpakuyoHHas pemiéTka. YcaoBUe HaOJOZEHUs TJIaBHBIX
MaKCHMYMOB I1pH Na/leHUY MOHOXPOMAaTUYeCKOr0 CBeTa Ha AU(PPaKLMOHHYIO PeLIETKY.

[Tonspusanys ceta.

TexHuuyeckue YCTPOWCTBa M IIpaKTHMUeCKOe NpUMEHeHWe: OUKH, Jyma, (oToamnmnapar,
TIPOEKLIMOHHbIN anrapaT, MUKPOCKOTI, Te/IeCKOI, BOJIOKOHHAsI OTTHKA, AU(paKLMOHHAasK pelliéTKa,
TIOJIAPOU/,.

Llemoucmpayuu

[IpsimoniMHeHOe pacrnpoCTpaHeHue, OTpakeHHWe W IpesioMreHde cBera. OnThuyeckue
TIpUOOPBI.

[TonHoe BHyTpeHHee oTpakeHue. Moziesib CBeTOBOZA.

VccnemoBaHye CBOMCTB M300paXkeHUH B JIMH3aX.

Mopeni MUKpPOCKOI1a, TesiecKora.

Habnromenue natepdepeHiuu cBeTa.



Habnropenue qudpakiyy ceera.

HabrozeHue fucrnepcuu cBeTa.

[TonyueHure crieKTpa € MOMOILIbIO MPU3MBI.

[TonyueHue crieKTpa ¢ MOMOLIbIO0 AU(PPAKIMOHHOW PEIIETKH.
HabsrozeHure mosipu3anuy CBeTa.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal
W3mepeHue nokasareJisi IpesioMJIeHUs CTeKIa.
VccnenoBaHve CBOMCTB M300paykeHHH B JIMH3AX.
Habmomenuve aucriepcuy cBeta.

Pa3gen 6. OCHOBBI CielHA/IbHOM TeOPUH OTHOCHTE/THHOCTH
['paHuLIbl IPUMEHHMMOCTH KJ/IaCCUUeCKOW MeXaHWKH. [locTynaThl crieljuasbHOW Teopuun
OTHOCUTE/IbHOCTH: WHBAPUAHTHOCTb MOAYJIA CKOPOCTA CBeTa B BakKyyme, TIPUHLMUII
OTHOCUTEeTbHOCTH DHWHIIITelHa.
OTHOCUTENBHOCTE OTHOBPEMEHHOCTH. 3aMe/ljiIeHre BDEMEHU U COKpallleHHe JIJINHBI.
OHeprusi U UMNyJIibC PeJIITUBUCTCKON YaCTULIBL.
CBsi3b MaccChl C SHepryuel ¥ UMMy/IbCOM PeITUBUCTCKOM UaCTULIbl. JHEPTrusi TOKOsL.

Pa3pen 7. KBanroBas pu3suka

Tema 1. D1emMeHmMbl KBAHIMOBOU ONMUKU

doronbl. Popmysa [11aHKa CBs3U SHEPruM (POTOHA C €ro YacTOTON. DHePrusi U UMITYJIbC
¢dboToHa.

OtkpbiTie u wuccnenoBanue ¢otosddekra. Ombitei A. T'. CrosneroBa. 3aKOHbI
dboToapdekra. YpaBHeHue DiiHIITeMHA /151 hoTo3PdekTa. «KpacHasi rpaHuiia» hoToaddekra.

Hapnenue ceeta. OnbiTel 1. H. JleGenera.

XrMUUeCKoe [leliCTBUe CBeTa.

TexHUuyeckue YCTPONCTBAa U TIpaKTUUeCcKoe TpuMeHeHUe: (OTo37eMeHT, (OTOAATUMK,
cosiHeuHasi OaTapesi, CBeTOIUO/,.

Llemoucmpayuu

®oT103(PeKT Ha yCTAaHOBKE C LUHKOBOM TIJITAaCTUHOM.

WccnenoBanue 3aKOHOB BHellTHero poTosddekTa.

Caetoauof,.

CosiHeuHasi GaTapest.

Tema 2. CmpoeHue amoma

Mogens atroma TomcoHa. OnbiThl Pe3sepdopza mo paccesHuto o -uactull. IlnaHerapHas
Mojienb aToMa. [Toctynatel bopa. U3nyuenue u morsoieHre (GOTOHOB MpH Tepexojie aToma C
OJIHOTO YPOBHS$I SHepruu Ha Apyroi. Buael criektpoB. CrieKTp ypoBHel SHepruy atoMma BoJjopo/ia.

BosHoBgle cBoiicTBa uactull. BosHel e bpoiins. KopryckyasipHO-BOJTHOBOM [1yan3M.

CrioHTaHHOE U BbIHY>K/|eHHO€ U3/TyueHue.

TexHuueckrde yCTPONCTBA U TIPAaKTUUeCKOe TpUMeHeHHWe: CIeKTpa/bHbIM aHaIu3
(criekTpoOCKOI), /1a3ep, KBAHTOBbIA KOMITbIOTED.

JemoHcmpayuu

Mopesnsb ombiTa Pe3epdop/a.

Omnpepenenyve AJIMHBI BOHBI J1a3epa.

HabnroseHye TMHeMYaThIX CIIEKTPOB U3/TyUYeHHsI.

Jlazep.

YueHuueckull 3kcnepumeHm, 1a6opamopHble pabombl

HabsroieHuie iMHeHYaTOro CrieKTpa.

Tema 3. AmomHoe s0po



OKCreprMeHThl, J0Ka3bIBakOI1e C/I0’KHOCTb CTpOeHUs sipa. OTKpbITHE PaIMOaKTUBHOCTH.
OmneiTel Pe3epdopa no onpeseneHno cocTaBa paZiMOaKTUBHOIO M3nydeHust. CBOMCTBa anbda-,
OeTa-, TaMMa-u3yueHus. BivsiHUe paZiIiOaKTUBHOCTH Ha >KUBbIE OPTaHU3MBI.

OTKpbITHE MPOTOHA U HelTpoHa. HykoHHas Moens sifpa ['eizeH6epra—IBaHeHKo. 3apsif
aapa. Maccosoe uncio sgpa. Y30Torsl.

Anbda-pacriazi. JNMeKTPOHHBIA M TO3UTPOHHBIM Oera-pacriaz. 'amMmma-u3nyueHre. 3aKOH
PaJIMOaKTUBHOI'O pacnaja.

OHeprus CBsi3U HYKJIOHOB B sifipe. fAnepHblie cubl. JledekT Macchl sifipa.

ApnepHble peakuuu. [lesieHue U cuHTe3 s7ep.

SnepHbiii  peaktop. TepmosimepHbili cuHTe3. IIpoOsieMbl W TEPCIEKTUBBI  sZIePHOM
SHepreTUKU. JKOJIOTUYeCKre acreKThl siZIepHOUM SHepreTHKHU.

OneMeHTapHble YacTuLbl. OTKpbITHE O3UTPOHA.

Merto/ibl HaO/TIOZIEHNST M PETUCTPALM IeMeHTapHBIX YaCTHI].

dyHJameHTaIbHbIe B3auMoZencTBus. EAMHCTBO (pM31uecKoi KapTHHBI MUpa.

TexHWuecKre YCTPOWCTBA M MpaKTUuecKoe MpUMeHeHHe: /103UMeTp, KaMmepa BuibcoHa,
siiepHbIM peakTop, aToMHasi bom0a.

Llemoucmpayuu

CuéTurK MOHU3UPYIOLMX YaCTHULI.

YueHuueckuli 3kcnepumeHm, 1a6opamopHble pabombl

VccnenoBanue TpeKoB yacTuL] (110 TOTOBBIM (poTOrpagusm).

Pa3pen 8. D/1eMeHTBI aCTPOHOMUM M acTPO(U3UKU

OTarnbl pa3BUTHUS aCTpPOHOMUM. [IpyKiajHOe 1 MUPOBO33peHUYeCKOe 3HaueHHe aCTDOHOMMUH.

Bup 3Bé3gHoro Heba. Co3Be3qusi, sipKue 3BE3/bI, MIaHeThl, UX BUIUMOE IBIKEHHUe.

CoJsiHeuHas cucreMa.

CosHue. CosiHeyHasi akTUBHOCTb. McTOuHMK 5Heprur CosHUAa Y 3BE3[. 3BE3[bl, HX
OCHOBHbIe XapaKTepUCTUKU. [luarpamma «CrieKTpasibHbIN K/1acC — CBeTUMOCTb». 3BE3/IbI [/IaBHOM
1oC/ieZloBaTe/IbHOCTU.  3aBUCHMOCTh ~ «Macca — CBETUMOCTb» Il 3BE3J]  IJIaBHOU
NoC/Ie0BaTe/IbHOCTH. BHyTpeHHee cTpoeHue 3BE34. (CoBpeMeHHble TIpe/CTaB/lIeHUS O
MIPOMCXOXKIeHNH 1 3Bo/roLMM CoJHLa U 3BE3[]. DTarbl )KU3HU 3BE3.

Mneunsiii [TyTh — Haila ["anaktuka. [Tosnokenue u fkeHue CosnHija B ['anaktuke. Turibl
rasakTvk. PaguoranakTvku v kBasapbl. YEpHBIe bIPbI B s/ipaxX rajakTHK.

Bcenennasi. Pacumpenue BcenenHoi. 3akoH Xab06ma. Pasberanve ramaktuk. Teopus
Bosbioro B3peiBa. PesiMkToBOE U3/TyueHue.

MacrabHas ctpykrypa BeenenHoii. MeraranakTuka.

HepewiéHHbie mpo6/ieMbl aCTPOHOMUH.

YueHnuueckue Haba00eHUst

HabntozeHusi HeBOOpYKEHHBIM T71a30M C HCIO/Ib30BaHHEM KOMITbIOTE@PHBIX MPUIOXKEeHUH
JUIsL OTIpe/iesieHusl TI0J/10)KeHHsT HebeCHBIX 00BbEKTOB Ha KOHKDETHYIO /IaTy: OCHOBHBIE CO3Be3/IHsI
CeBepHOro rnosymapusi 4 spKue 3Bé3/bl.

Habmtogenus B Teneckon JIyHsl, rnanet, Mieudoro ITyTu.

O0o0m1aroiee MOBTOPeHUE

Ponb ¢u3MKKM M acTPOHOMMM B SKOHOMUUYECKOW, TEeXHOJOTHYeCKOW, COLMaJbHONH |
3TUUeCKOM Cchepax JesaTebHOCTH YeI0BeKa, poJib U MeCTO (PU3UKU U aCTDOHOMUM B COBPEMEHHOM
HayuyHOW KapTWMHe MHpa, po/b (H3UUecKod Teopud B (OPMHPOBAHUM TIpe/CTaBIEHUN O
¢u3nueckoil KapTvHe Mupa, MecTo (pr3nuYeckod KapTUHBI MUpa B 00IeM psily COBpeMeHHbIX
eCTeCTBeHHO-HayYHbIX MPe/ICTaB/IeHUI 0 PUpo/ie.

MexnpeameTHbIe CBA3U

V3yuenne kypca ¢usukud 6a3oBoro ypoBHsS B 11 Kjacce OCYILECTBJISIETCS C YUYETOM
COZlepKaTelbHbIX MEXXIPeAMETHBIX CBs3eld C KypCcaMd MaTeMaTWKW, OWOJIoTWH, XUMUH,
reorpavy ¥ TEXHOJIOTHH.



MedsicnpeOmemHble noHsimusi, CBsi3aHHble C W3y4YeHWEeM MeTOZ0OB HAy4YHOrO TMO3HAHUS:
siBJieHWe, HayyHblM (akt, rurortesa, (u3nMyeckas BeIMUMHA, 3aKOH, Teopusi, HabsofeHUe,
JKCIepUMeHT, MO/ZIe/IMPOBaHKe, MO/Ile/lb, U3MepEeHue.

Mamemamuka: pelleHue CUCTeMbl YpaBHEHMM, TPUTOHOMeTpUYeCKUe (PYHKLIMU: CHUHYC,
KOCHHYC, TaHTe€HC, KOTaHre€HC, OCHOBHOE TPUIOHOMETPHUYECKOe TOXK[eCTBO, BEKTOPbl U UX
MIPOeKLIMM Ha OCH KOOpJWHAT, C/I0)KeHWEe BEeKTOPOB, MPOU3BOJHBbIE 37eMeHTapHbIX (YHKLUH,
TIPU3HAKU TI0[J00Ms TPeyTOIbHUKOB, OTIpe/ie/ieHre TIONa/Id TUIOCKUX (GUryp v 06béma TeJl.

Buonozus: sneKTpruecKre sIBJIEHHUS B )KUBOM MPUPO/ie, KoJiebaTe TbHbIe IBI)KEHUS B )KUBOU
TIpUpO/ie, ONITUYECKUE SIBIeHHs B XKUBOW MPUPO/ie, AelCTBYe Paihaliii Ha KUBbIe OPraHU3MBbI.

Xumus: CTpoeHMe aTOMOB U MOJIeKYJ/l, KpUCTa/ulduecKass CTPYKTypa TBEPABIX Tell,
MeXaHW3Mbl 00pa30BaHUsI KPUCTA/TMUECKON PeIIETKH, CIIeKTPaTbHBIN aHaN3.

TI'eoepapus: marHuTHBIE TOOCA 3€M/IM, 3a/1€)KU MarHUTHBIX PyZ, (POTOCHEMKA 3€MHOU
TOBEPXHOCTH, Mpe/icKa3aHre 3eM/IeTpsiCeHu.

TexHon02uAA: TUHUY 3/1€KTpoIlepesiay, TeHepaTop MepeMeHHOro TOKa, 3/1eKTPOJBUrarelis,
VHJYKLMWOHHasi Teub, pajap, PaJMONpPUEMHUK, TejeBHU30p, aHTeHHa, TenedoH, CBU-meus,
TIPOEKLIMOHHBIN arrapar, BOJIOKOHHasI ONTHKA, COJIHeuHast Oarapest.

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

OcBoenne yueOHOro mpeamMera «®Pu3nKa» Ha YpOBHe CpefiHero o0iiero oOpa3oBaHUS
(ba30BBIi  ypOBEHb) [JO/DKHO  OOECMeUMTb  JOCTI)KEHHE  Ce[YIOU[UX  JIMUHOCTHBIX,
MeTarnpeIMEeTHBIX U TIPeIMETHBIX 00pa30BaTe/IbHbIX Pe3y/IbTaTOB.

JINMYHOCTHBIE PE3YJ/IBTATHI

JINYHOCTHBIE pe3y/bTaThl OCBOEHHs yueOHOro mpeamera «PU3MKa» [JO/DKHBI OTPaXKaTh
TOTOBHOCTb U CIOCOOHOCTH 00yUaromnxcsi pyKOBOACTBOBAThCs C(HOPMUPOBAHHOM BHYTPEHHEH
MO3UI[MeN JMYHOCTH, CUCTeMON LIeHHOCTHBIX OpHEeHTAlui, TIO3UTUBHBIX BHYTPEHHUX
yOeXIeHui, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSIM DPOCCHMCKOTO  OOIecTBa,
paciliipeHye »KU3HEHHOTO OIbITa U OIbITa [eATeTbHOCTH B TIPOIiecce pean3aliiid OCHOBHBIX
HarpaB/ieHUI BOCIIUTATEebHOM /1eATe/TbHOCTH, B TOM UKCJ/Ie B UaCTH:

1) rpa)KaHCKOr0 BOCITUTAHUS:

Cc(OPMHUPOBAHHOCTb ~ TPAKAAHCKOW TO3WIMM  OOyuaromierocsi Kak aKTUBHOTO W
OTBETCTBEHHOT'O UjieHa POCCUHCKOTO 001I[eCTBa;

TIPUHSITHE TPAJULIMOHHBIX OOIeuesIoBeUeCKUX TYMAHUCTHUECKUX W JeMOKPAaTHYeCKUX
LIeHHOCTeH;

TOTOBHOCTb BECTH COBMECTHYHO [IeSiTeJIbHOCTh B HMHTEpecaxX TpakJaHCKOro OOIecTBa,
yuaCTBOBaTh B CAMOYTIpaB/ieHUH B 00pa3oBaTe/IbHOM OpraHM3aliiu;

yMeHHe B3aUMOJECTBOBaTh C COLMA/JIbHBIMM MHCTUTYyTaMM B COOTBETCTBUHM C UX
GYHKI[USIMU U Ha3HauUeHUeM;

TOTOBHOCTb K T'YMaHHUTapHOM U BOJIOHTEPCKOMW JiesiTe/IbHOCTH;

2) IaTPUOTHYECKOTO BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTb POCCUMCKOM rpaXkIaHCKOM UIeHTUUHOCTH, MAaTPUOTHU3Ma;

[[EHHOCTHOe OTHOIlIeHHWe K TOCYyJapCTBEHHBIM CHMBOJIAM, AOCTHXKEHUSM POCCUMCKUX
YUEHBIX B 00/1aCTH (PM3UKU U TEXHUKHY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

chOopMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO TTOBeJIeHMUS;

CMIOCOOHOCTH OIIeHUBATh CUTYAL[MIO ¥ TIPUHUMATh OCO3HAHHbBIE PellieHHs], OpUeHTUPYSICh Ha
MOpabHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM UKCJIe B [iesiTe/IbHOCTU YUEHOT0;

0CO3HaHMe JIMYHOTO BK/Ia/la B TIOCTPOEHKE YCTOMUMBOTO Oy IyIIiero;

4) 3cTeTUYeCKOro BOCIIUTAHMSA:



3CTeTHYeCKOe OTHOIIeHWe K MUDY, BK/IFOUasi 3CTeTUKY HAyYHOTO TBOPYECTBA, TIPUCYIIEro
(bur3nuecKoi HayKe;

5) TPy/A0BOr0 BOCIIUTAHUA:

VHTepec K pa3/InyHbIM cepam NpodecCroHaIbHOM 1eATelbHOCTH, B TOM UMC/Ie CBsI3aHHBIM
Cc (U3MKOM U TeXHUWKOHM, yMeHHe COBepIlaTh OCO3HaHHBIM BbIOOp Oymyiei mpodeccuu u
peaiM30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIJIaHbI;

TOTOBHOCTb U CITOCOOHOCTb K 00pa30BaHUIO0 M caMoobOpa3oBaHHWIO B 00acTy (pU3MKK Ha
TIPOTSDKEHUU BCel YKU3HU;

6) 3K0/I0rMUecKoro BOCIIHUTaHUSA:

c(OpMHUPOBAHHOCTb 3KOJIOTMYECKOW KYJ/bTYPbl, OCO3HaHWe TI100a7bHOr0 Xapakrepa
5KOJIOTUUECKHX MPobieMm;

TJIaHMPOBaHUe U OCYIlleCTB/IeHHe IeCTBUM B OKpY»Katolljel Cpe/ie Ha OCHOBe 3HaHUs LieJied
YCTOMUMBOTO Pa3BUTHS UeJIOBEUECTBa;

pacivpeHve OMbITa JesSTeTbHOCTU SKOJIOTHYEeCKOM HarpaB/ieHHOCTM Ha OCHOBE
MMEIOIINXCs 3HaHUH 10 (PU3KKe;

7) HeHHOCTH Hay4YHOr'0 NO3HAHUSA:

c(OPMHUPOBAHHOCTL MHPOBO33DEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTHUSA (U3NUECKON HAyKU;

0CO3HaHUeE IIeHHOCTH HayuUHOM /IesTe/IbHOCTH, TOTOBHOCTDb B TpOLIecce U3ydeHus: (pu3nku
OCYILL[eCTBJISITh POEKTHYIO 1 UCC/Ie/I0OBATebCKYIO JesaTebHOCTb MHAWBUAYa/IbHO U B TPYIITIE.

METAIIPEIMETHBIE PE3YJ/IbTATBI

ITo3HaBaTe/IbHBbIE YHHBEpPCAIbHbIE yUeOHbIe JeiCTBUS
Ba3oBble loruuecKue AeiCTBUs:

CaMOCTOSATe/TbHO (HOPMY/IMPOBAaTh M aKTyalW3WpOBaTh Mpo0/jeMy, paccMaTpuBaTh eé
BCECTOPOHHE;

OTIpe/IeJIATH LIeJTU JIeITe/TbHOCTH, 3a/IaBaTh TlapaMeTphl U KPUTEPUH UX JOCTH)KEHHS;

BBISIB/ISITh 3AKOHOMEPHOCTH U MPOTHUBOPEUHS B PACCMAaTPUBAEMbIX (DM3UUECKUX SIBJIEHUSX;

pa3pabaTbIBaTh IJ1aH PeleHus Po0/eMbl C YUETOM aHa/IM3a UMEROIIUXCsl MaTepUabHbIX U
HeMaTepHa/IbHbIX PECYpCOB;

BHOCHUTb KOPPEKTHUBBI B JIeTE€/IbHOCTb, OLIEHWBaTh COOTBETCTBHE pe3yJbTATOB IIEJIsM,
OLIeHHMBAaTh PUCKU MOC/Ie/ICTBUN [1eIT€TbHOCTH;

KOOP/IMHUPOBaTb U BBIMOJHATL PabOTy B YC/IOBUSIX pPealbHOTr0, BUPTYa/JbHOTO U
KOMOMHHPOBAHHOT'O B3aUMO/I€HCTBUS;

pa3BUBaThb KPEATHBHOE MBIIIIEHUE TTPU PEIIeHUH )KU3HEHHBIX MTPO0JIeM.

Ba3oBbie HCC/Iei0BaTe/IbCKHe AeHCTBHSA:

B/a/IeTh HAayYHOH TEPMUHOJIOTHEM, K/TIOUEBBIMU TOHATHSIMU W METOZAMU (HU3UUeCKOU
HayKW;

B/Ia/IeTh HaBbIKAMU yueOHO-MCC/IeZ0BaTe/IbCKOM U MPOEKTHOM JesiTe/IbHOCTU B 00/1aCTH
(bU3MKH, CTTIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITE/IbHOMY TTOMCKY METO/[OB pellleHuUs 3aau
(bU3UUECKOT0 COo/iep>KaHusl, TPUMEHEHUIO PA3/IMUHbIX METO/IOB MO3HAHUS;

B/aJIeTh BU/IAMM [IeSITe/IbHOCTH 0 TOJyYeHHUI0 HOBOTO 3HAHWS, €ro WHTepIIpeTallvH,
npeoOpa30BaHUI0 ¥ TPUMEHEHUIO B PA3/TUUHBIX YUeOHBIX CUTYAIIUsIX, B TOM UKCJIe TIPH CO3[JaHUN
yueOHbIX TIPOEKTOB B 00/1aCTH (DU3UKU;

BBISIB/IATh TPUUMHHO-C/IE[ICTBEHHBIE CBSI3M W aKTya/W3WpOBaTh 3a/lauy, BbIZABUraTh
TUTIOTe3Y e€ pellleH s, HAXOUTh apryMeHThI [I/isl I0Ka3aTe/IbCTBA CBOMX YTBEP)KEHUH, 3a/laBaTh
rapaMeTpbl U KPUTEPUH PeIlIeHus;

aHa/IM3MPOBATh MOJTyUeHHbIE B X0/l PeIleHUs 3a/1aui pe3y/IbTaThl, KPUTHUECKH OL€HUBATh
WX ZIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YC/IOBUSIX;



CTaBUTH U (hOPMYTUPOBaTh COOCTBEHHBIE 3a/jaull B 00pa30BaTeIbHOM [IeITe/TbHOCTH, B TOM
yKc/ie Py U3ydeHuu (HGU3UKWY;

JIaBaTh OLIEHKY HOBBIM CUTYyalUsIM, OL[eHUBATh TIPUOOPETEHHBIN OTIBIT;

yMeTb MIePEHOCUTDb 3HaHUS 10 (PU3MKe B MPAKTUUECKYIO 00/1aCTh )KU3HEIeATETbHOCTH;

yMeTb UHTEeIPHUPOBaTh 3HAHKS U3 Pa3HBIX MPeIMeTHBIX 00/1acTel;

BBIIBUTATh HOBbIE U/IeH, TIpe/ijilaraTh OPUTrHHaIbHbIE TIOAXO/AbI U PellleHus;

CTaBUTH MPOOIEMBI 1 3a/IauM, [OTYCKAIOII[ie albTePHaTUBHBIE PEeIIeHusI.

PaboTa c uHdopmarjueii:

B/Ia/IeTh HABBbIKAMU TOJTyueHUst MHGOpMaIK (pU3NUeCKOr0 COZiep>KaHUSI U3 UCTOUHUKOB
pa3HBbIX THIIOB, CaMOCTOSITEJIbHO OCYIIECTB/IATh TIOWMCK, aHa/lu3, CUCTeMaTH3aldi0 |
WHTepIpeTaLyio HHPOPMALIMK Pa3/IMUHBIX BUJIOB U (DOPM Tpe/[CTaB/IeHS;

OLIEHHBATh ZI0OCTOBEPHOCTh UH(OPMALIUU;

WCTIOb30BaTh CpeACTBa MH(MOPMAIIMOHHBIX YW KOMMYHHKAL[UOHHBIX TEXHOJIOTMA B
pellleHUM KOTHUTMBHBIX, KOMMYHMKaTHUBHBIX U OpraHU3allMOHHBIX 3aZiau C cobJrofeHreM
TpeGOBaHUI 3PrOHOMMKH, TEXHUKH 0€30MMacHOCTH, TUTHEHbI, PeCcypcocOepe)keHusi, TIPaBOBBIX U
3TUUeCKUX HOPM, HOPM MH(OPMaLIMOHHOW 6e30MacHOCTH;

Co3/laBaTh TEKCThl (PU3UUECKOT0 COJIep)KaHUs B Ppa3MuUHBIX (opMatax C ydéTOM
Ha3HaueHUs UHPOPMaALUH U 11e/IeBOM ayIUTOPUH, BbIOMPasi ONITUMAaJTbHYI0 (hOpMY TIpe/iCTaBIeHus
Y BU3ya/u3alui.

KoMMyHHKaTHBHbBIE YHHBepCa/IbHbIe yde0HbIe /|efiCTBHA:

OCYIIIeCTBJISATH 00IIeHNe Ha YPOKax (PU3UKHU U BO BHEYPOUHOU JIeSITeIbHOCTH;

pacrno3HaBaTh MPeOChIIKY KOH(DIMKTHBIX CUTYaLi U CMATYaTh KOH(IMKTEI;

Pa3BEPHYTO M JIOTMYHO M3/1araTh CBOK) TOYKY 3PEeHUs] C KCIOb30BaHUEM SI3bIKOBBIX
CpeJCTB;

TIOHUMATh U UCIO/Ih30BaTh MPEUMYIIIeCTBa KOMaH/IHOW U UHJUBUYabHOW pPaboThI;

BBIOMpATh TEMaTHKy Y MeTO/bl COBMECTHBIX JeWCTBUH C Yy4éTOM OOIIMX WHTEpPecoB U
BO3MO>KHOCTeH Ka)KJI0T0 ujieHa KOJIJIEKTHBA;

NPUHUMATh Ie/IM COBMECTHOW [eTe/IbHOCTH, OPraHM30BbIBAaTH W KOOPAWHHUPOBAThH
JIeVCTBYS 110 €€ JOCTYKEHHUIO: COCTABISTH IJIaH JIeMCTBHA, pacIipeessiTh PO C YYETOM MHEHUH
YUaCTHUKOB, 00CY>X/]aTh pe3y/IbTaThbl COBMECTHOM pabOTHI;

OL|eHMBaTh KaueCTBO CBOEr0 BK/Ia/la M KaXKJ0T0 YYaCTHUKA KOMaHZbI B 00IL[MIA pe3y/IbTaT 1o
pa3paboTaHHLIM KPUTEPHSIM;

Tpe/ijlaraTh HOBbLIE TIPOEKTHI, OLEHWBaTh W/eW C TO3WIMK HOBW3HBI, OPUTHHABHOCTH,
TpaKTUYeCKOW 3HAUMMOCTH;

OCYIIIeCTBJIATh TIO3UTUBHOE CTpaTerMueckoe TIOBe/leHe B PAa3/IMUHBIX CHUTYaLUsX,
TIPOSIBJISITH TBOPUYECTBO ¥ BOOOpa)keHHe, ObITh MHULIMATUBHBIM.

PeryissTUBHBIE YHHBepCa/IbHbIe yueOHbIe JefiCTBUS
Camoopranu3sanus:
CAMOCTOSITe/TbHO OCYIIEeCTBJIATh TI03HABaTe/IbHYH [1eSTeJIbHOCTh B 00/acTv (DU3UKKU U
aCTPOHOMUH, BBISIB/ISITH TIPOO/IEMBI, CTAaBUTh U (JOPMY/IMPOBATh COOCTBEHHBIE 3a/1aUM;
CaMOCTOSITeJIbHO COCTaBJISITh TJIaH pellleHrs] PAaCYETHBIX M KaueCTBEHHBbIX 3a/au, IJ/aH
BBITOJIHEHUS] TIPAKTUYECKOH pabOThl C Y4YETOM HMEIOIIUXCS PecypcoB, COOCTBEHHBIX
BO3MOJKHOCTEH U Mpe/ITIOUYTeHUH;
JlaBaTh OLIEHKY HOBBIM CUTYal[UsIM;
PaCHIMPSATh paMKH y4eOHOT0 Mpe/iMeTa Ha OCHOBe JIMUHBIX TTPeTIOUTeHNH;
JlefiaTb OCO3HAHHBIM BBIOOD, apryMeHTUpOBaTh ero, 6paTh Ha ceOsi OTBETCTBEHHOCTH 3a
pellieHue;
OLI€EHUBATb TTPUOOPETEHHBIN OIIBIT;



croco6CcTBOBaTh (HOPMUPOBAHUIO U MPOSIBJIEHUIO DY AULIUM B 00/1aCTH (DU3UKH, TIOCTOSTHHO

TIOBBIIIIATh CBOM 00pa30BaTe/IbHbIM 1 KY/IbTYPHBIN YPOBEHb.
CaMOKOHTPO/Ib, SMOLJHOHA/TbHBIH HHTE/IVIEKT:

JlaBaThb OLI€HKY HOBBIM CHUTYyallWsiM, BHOCUTb KODPPEKTHUBbLI B JI€STE/ILHOCTb, OLIEHUBATh
COOTBETCTBHE Pe3y/IbTaTOB LIeJIsIM;

B/1a/IeTh HAaBbIKaMH MT03HABATe/IbHOM pedyIeKCUH KaK 0CO3HAHHSI COBEPIIIAeMBIX JeMCTBUH 1
MBIC/TUTE/TbHBIX TIPOLIeCCOB, UX Pe3y/IbTaTOB U OCHOBaHUM;

WCIIO/Tb30BaTh MPUEMBI pedIeKCUH /I/Is OLIeHKHM CUTYal[|iH, BbIOOpa BEpHOTO PellleHus;

yMeTb OLIeHUBaTh PUCKHU M CBOEBPEMEHHO TIPUHUMATD PelleHUs TI0 UX CHIKEHUIO;

NIPUHUMATb MOTHBBI M apI'yMEHTHI JPYTHX TIPU aHa/TU3€e pe3y/bTaToB /IeATebHOCTH;

TIPUHUMATD Cebs1, TOHUMast CBOU He/IOCTaTKX U JOCTOUHCTBA;

NIPUHUMATb MOTHBBI M apI'YMEHTBI JPYTHX TIPU aHa/TU3€e Pe3y/bTaToB /IeATebHOCTH;

TIpU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OMIMOKH.

B miporjecce AoCTKeHHsI TMUHOCTHBIX Pe3y/IbTAaTOB OCBOEHHS TIPOTPAMMBI 110 (PU3MKe IS
YPOBHS cpefiHero o6iero obpa3oBaHusi y 00yuaroIUxcsi COBEPIIEHCTBYETCS 3MOIMOHA/IbHBIN
VHTe/UIeKT, Mpe/roJiararwiui C)opMHUPOBaHHOCTD:

CaMOCO3HAaHUs, BK/IIOYAOILETO CIIOCOOHOCTb TIOHUMATh CBOE IMOI[MOHA/ILHOE COCTOSTHUE,
BU/IETh HAMpaBJ/IeHUsS pa3BUTHS COOCTBEHHOMN 3MOLIMOHAIBLHOM cephl, ObITH YBEPEHHBIM B Cebe;

CaMOpery/IMpPOBaHusl, BKJTFOUAIOI[ero CAMOKOHTPOJIb, yMeHHe TTPUHUMATh OTBETCTBEHHOCTh
3a CBOE TI0Be/IeHHe, CIIOCOOHOCTD aZlarTHPOBAThCs K SMOL[MOHAIbHBIM M3MEHEHHSIM 1 TIPOSIBJISITh
T'MOKOCTb, OBITb OTKPBITEIM HOBOMY;

BHYTPEHHeH MOTHBAI[UM, BK/IIOUAIOIIEH CTpeM/IEHHE K JOCTH)KEHWIO I1IeJIH U YCIIexy,
OTNITUMM3M, UHUIIMAaTUBHOCTh, YMEHHe /1eHiCTBOBaTh UCXO/s U3 CBOMX BO3MOXXHOCTEH;

SMIAaTHH, BKJIFOYAIOIEH CMOCOOHOCTh TMOHMMAaTh SMOIMOHAIbHOE COCTOSIHWE [PYTHX,
YUWTBIBATh €ro TIPY OCYILeCTB/IEHUH 00IIIeHHs], CIIOCOOHOCTb K COUYBCTBHIO U COTIEPEXKUBAHUIO;

COIL[MA/IbHBIX HABBLIKOB, BK/IFOUAIOIUX CIIOCOOHOCTh BBHICTPAUBATh OTHOILEHHS C JAPYTUMU
JIFOIbMU, 3a00TUTBCS, TIPOSIB/ISITh MHTEPEC U Pa3peliaTh KOHMIUKTHI.

INMPEAMETHBIE PE3YJ/IbTATbBI

K konIy obyuenuss B 10 Kjiacce mpeZiMeTHbIe pe3y/ibTaThl HA 0A30BOM YPOBHE /I0JKHBI
oTpakaTb C(HOPMUPOBAHHOCTD y 00yUarOINXCsl YMEeHUH:

JIeMOHCTPUPOBAaTh Ha MpUMepax poJib U MecTo (U3WKU B (POPMUPOBAHUN COBPEMEHHOM
HayuyHOW KapTWHbI MMpa, B Pa3BUTHUU COBPEMEHHON TeXHUKW U TeXHOJIOTWM, B MpPaKTHYeCKOU
JiesiTeNTIbHOCTU JTIo/1el;

YUUTHIBaTh TPaHULlbl MPUMEHEHUs] W3y4YeHHbIX (U3NUYEeCKUX MoJesiel: MarepuasbHasi
TOUKa, MHepLMa/ibHasi cucTeMa OTCuéTa, abCOMIOTHO TBEPJOe Teso, WjealbHbId ra3, MoJenu
CTPOEHUS Ta30B, XXUJKOCTeH W TBEPJBIX TeJ, TOUEUHBIN 3/IeKTPUUeCKUH 3apsifi TIPU pellleHur
bu3nuecKrx 3asay;

pacro3HaBath ¢u3nUecKre siBjieHus (Tporecchl) U OOBSICHATH MX Ha OCHOBE 3aKOHOB
MeXaHUKH, MOJIeKY/ISPHO-KUHEeTUUEeCKONW TeOpHUH CTPOEHUs BellecTBa W 3JIeKTPOJAWHAMUKU:
pDaBHOMepHOe UM paBHOYCKODEHHOe TMpSIMOJIMHeHHOe [BWKeHWe, CBOOOJHOe TiafieHHe Tell,
JIBIDKEHHE T10 OKPY>KHOCTH, UHEPLIUS, B3aUMO/IeHCTBHe Tesl, [uddy3usi, GPOyHOBCKOE JBUKEHHE,
CTpOeHUe KUAKOCTed M TBEPABIX Tes, U3MeHeHWe 00bEéMa Tes NP HarpeBaHWUH (OXJIaXKIEHUH),
TeTUIOBOe paBHOBecHe, HCIapeHWe, KOHJeHcalus, IlaB/ieHue, KpUCTas/uIM3alusi, KWUIleHue,
BJIA’KHOCTh BO3/yXa, MOBBIIIIEHHE /1aB/IeHHsI Ta3a TIPU ero HarpeBaHUM B 3aKPBITOM COCY/Ie, CBSI3b
MeXJy TlapamMeTpaMyd COCTOSIHMSI Ta3a B M30IpOLieccax, 3/eKTpu3alusi Tes, B3auMOZelCTBUe
3apsi/ioB;

OIMUCHIBaTh MeXaHWYecKoe [BIKEHHUe, UCMO/b3ys (H3nUecKre BeIUMUMHBI: KOOPAWHATA,
MyThb, TIepeMellleHre, CKOPOCThb, YCKOPeHHe, Macca TeJja, CUja, UMITY/IbC Tesa, KWHeTHYecKas
SHeprus, TOTeHIMa/bHas SHEpPrus, MexaHuueckas paboTa, MexaHWUuUecKasi MOIIHOCTb; TpH
OTMMCAHWUY MPABUILHO TPAKTOBATh (PU3UUECKUI CMBIC/ UCTIO/b3YEMbBIX BeJTMUHMH, X 0003HaUeHUsT



Y e/IMHULIbI, HAaXOAUTb (POPMYJibl, CBSI3bIBAIOLME [JaHHYIHO (PU3NYECKYI0 BEJIMUMHY C IPYTUMH
BeTMUYMHAMU;

OTHWCHhIBaTh M3yUeHHble TeI/IOBble CBOMCTBA Tel W TeIUIOBble $IB/IEHUS, WCIO/b3Ys
(¢u3uUeckre BeJIMUMHBL: JlaB/eHWe Tra3a, TeMmrleparypa, CpeJHsid KHWHeTUuYecKass >SHeprus
XaOTUUeCKOro [BWXXEHUSI MOJIeKyJs, CpeJHeKBaJpaTU4yHasi CKOPOCTb MOJIEKYJ, KOJIUYeCTBO
TEeTUIOThI, BHYTPEHHSS 3Heprusi, pabora ras3a, KO3(GOUIMEHT T0Je3HOr0 JAEMCTBUSI TEIIOBOTO
JIBUTaTeJisi; TIPU ONMMCAHUU MPaBUIbHO TPAKTOBATh (PU3MUECKUM CMBIC/ UCITI0/Ib3yeMbIX Be/TUUKH,
ux 0003HaueHWs U eAVHULIbI, HAaXOJUTh (OPMYJIbI, CBSI3bIBAIOI[ME [JaHHYIO (U3NUYECKYIO
BeJIMUMHY C JPYTUMH BeJIMUMHAM;

OMUCHIBaTh M3YyUeHHbIE 3/IeKTPUUYEeCKHe CBOMCTBA BeleCcTBa U 37eKTPUUeCKue SIBJIeHUs
(mpotiecchl), UCMOB3ysl GU3NUECKHe BeJUYMHbBI: 3JIeKTPUUYECKU 3apsi]], 3JeKTpUueckoe rorse,
HarpsDKEHHOCTh  TOJIsl, TOTeHLMaa, pa3HOCTb TOTEHLMa/JoB; TIPU OINWCAHUU TIPaBU/IBHO
TPAaKTOBaTh (PU3MUECKUM CMBICTT HWCIIOb3yeMbIX BEJIMUMH, WX O0O3HAaueHUs W eJUHMLIbI;
yKasbiBaTb ()OPMY/ibl, CBS3bIBalOLMe JaHHYI0 (PU3UUeCKYyI0 BeJIMUMHY C APYTUMHU BeJTMUMHAMUY;

aHa/IM3UpOBaTh (PU3MUeCKUe TPOLIeCChl U SIBJIEHUS], UCIOb3ys (r3uueckre 3aKOHbI U
TIPUHLIUIBL: 3aKOH BceMupHOro tsarotenus, I, II u III 3akoHel HbroTOHA, 3aKOH coXpaHeHUs
MeXaHUUYeCKOUM SHepruu, 3aKOH COXpaHeHUsI UMITyJ1bCa, MPUHLUI CYTeprio3vLiiy CUJI, PUHLUIT
PaBHOMPAaBUsI MHEPLMATIbHBIX CUCTEM OTCUETa, MOJIEKY/ISIPHO-KUHETUUYECKYHO0 TeOPUI0 CTPOEHUsI
Bell[eCTBa, Ta30Bbleé 3aKOHbI, CBSI3b CpeJHel KWHEeTUUeCKOW SHePrUM TeIIOBOTO [ABW)XEeHUS
MOJIEKYJT C abCOMIOTHOM TeMIlepaTypoM, TMEepBbI 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUS
3/1eKTPHUYeCKOro 3apsizia, 3akoH Ky/oHa, pu 3ToM pa3inyath CI0BeCHYH0 (POPMY/IMPOBKY 3aKOHa,
ero MaTeMaTUUYeCKOe BhIpaKeHUe U YC/IOBUS (TpaHMLIbI, 00/1aCTH) TPUMEHUMOCTH;

0OBSICHATH OCHOBHBIE TPUHLIUITBLI IEMCTBHUSI MaIlliH, MPUOOPOB ¥ TEXHUYECKUX YCTPOUCTB;
pa3uuaTh YCI0BUS UX 6e30rmacHOro MCIo/ib30BaHus B TIOBCEHEBHOMN >KU3HY;

BBITIO/IHSATh 3KCIIEPUMEHThI TI0 MCC/IeJOBaHUI0 (U3UUeCKUX $SIBJIEHWA W TIPOLIeCCOB C
WCTO/Mb30BaHWEM TMPSIMBIX UM KOCBEHHbIX W3MepeHud, TIpu 3TOM  (POpMYJIMpPOBaTh
nipobsieMy/3aziauy ¥ rurnoTe3y yueOHOT0 SKCIIepUMeHTa, COOMpaTh yCTaHOBKY M3 MPe/JIOXKEeHHOT0
00opy/10BaHus1, MPOBO/UTE OIBIT U (HOPMY/IUPOBATh BHIBO/IbI;

OCYILIeCTBJISITh TpsIMble M KOCBEHHble H3MepeHusi (U3NYecKuX BeUUWH, TPU 3TOM
BbIOMpATh OMNTHUMA/IbHBIA CIIOCOO W3MEPEeHUs] M HCIO/Ib30BaTh W3BECTHbIE METO/bl OL€HKH
TIOTPEeIITHOCTeN U3MepeHu;

WCCeI0BaTh 3aBUCUMOCTH MeXAy (hr3MueCKMMHU BeJIMYMHaMU C UCTI0/Ib30BaHUEM MPSIMbIX
V3MepeHU, Mp¥ 3TOM KOHCTPYMPOBaTh YCTAHOBKY, (DMKCUDOBaTh pe3yJbTaTbl IMOTyYeHHOM
3aBUCUMOCTH (DH3UUECKUX BEJIMUMH B BU/Ie TaOJUI] ¥ TPaUKOB, [1ef1aTh BBIBOBI 110 Pe3y/IbTaTam
Hccae0BaHus;

cobsofaTh TIpaBUIa 0e30MacHOro Tpyja IMPU TPOBEJEHWH MCCIeOBAaHMN B paMKax
yueOHOTO 3KCrepuMeHTa, y4yeOHO-MCCeloBaTeNlbCKOM ¥ TIPOEKTHOW  [IeSITeJTbHOCTH  C
WCTO/Ib30BaHUEM M3MEPHUTE/IbHBIX YCTPOMCTB U J1ab0paTOpHOro 000PY/I0BaHUS;

pellaTh pacuéTHble 3aJjaud C $IBHO 3aJaHHOW (PU3MUeCKOl MojieNbio, UCIOb3ys
(bu3nuecKye 3aKOHbI ¥ TIPUHIUIBI, HA OCHOBE aHa/iM3a yCJIOBUs 3a/lauM BbIOMpaTh (GHU3UUYECKYIO
MO/Ie/Ib, BBIJENIATh (U3NUeCKWe BeMWYMHbI W (POpMyJibl, HEOOXOAWMbIe [Jisi €€ pelleHus,
TPOBO/IUTH PAaCUY€Thl 1 OLIEHUBATh PeasibHOCTD MOTYYeHHOT0 3HaueHus1 (PU3NYecKor BeJTMUUHBI;

pellaTh KayeCTBEHHbIE 33/jlauM: BBICTPAaMBaTh JIOTMUECKM HENPOTHMBOPEUYMUBYH) LIETIOUKY
pacCy’KJjeH1i C OTIOPOU Ha U3yueHHbIe 3aKOHbI, 3aKOHOMEPHOCTU U (PU3UUeCKUe sIBIeHMUS;

WCTIO/Tb30BaTh TPU pellieHrH yueOHBIX 3a/jau COBpeMeHHbIe MHPOPMaI[MOHHbIE TEXHOIOTUH
JUI TIOWCKA, CTPYKTYPUPOBAaHWs, WHTEPIpPETAalMd W TIpeZCTaBjeHusT yuyeOHOM W HayuHO-
MOMy/ISIPHOM MH(GOPMAaL1K, TIOTyUeHHOW U3 Pa3/IMYHbIX MCTOYHUKOB, KpUTUUECKW aHAaTM3UPOBaTh
rojiyyaeMyro MH(OpMal[uio;

MIPUBO/IUTh TIPUMEpPBI BK/aJla POCCUMCKUX W 3apyOe)KHBIX yU€HBIX-(DM3UKOB B pa3BUTHE
HayKH, 00bsICHEHHE TIPOIIECCOB OKPY)KAIOIL[er0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;



WCTI0/Tb30BaTh TeOPeTHUYeCKHe 3HaHUS 110 (PU3HKe B TTOBCeJHEBHOM XXKU3HU [I7Is 00ecrieueHust
6e3oracHOCTU TpY OOpallieHnu ¢ TpubopaMy U TeXHUYeCKUMH yCTPOMCTBAMU, [I/Isi COXPAHEeHUsI
3/10POBbsI U COOJTIOZIEHMST HOPM 9KOJIOTHUECKOTO TTIOBe/IeHUs B OKPY>Kalollel cpeie;

paboTathb B rpyrire ¢ BLIMOTHEHUEM Pa3/IMUHBIX COLIMAIBLHBIX POJIeid, TIJIAaHUPOBaTh paboTy
TDYIbI, PALMOHAIBHO pacIpefiesiATh 0053aHHOCTH W TUIAHUPOBATh  [JIeSITEJTbHOCTh B
HEeCTaH/aPTHBIX CUTYalUsIX, aleKBaTHO OLIEHMBATh BKJIAJ KaXKAOTO W3 yUaCTHUKOB T'PYIIbI B
pellieHre pacCMaTPUBAeMOM MPO0JIeMBI.

K koniy obyuenuss B 11 Kjiacce mpeZiMeTHbIe pe3y/ibTaThl HA 0A30BOM YPOBHE /I0JDKHBI
oTpakaTb C(hOPMHUPOBAHHOCTD y 00yUaroINXCsl YMeHUH:

JIeMOHCTPUPOBAaTh Ha MpUMepax poJib U MecTo (U3WKU B (POPMHUPOBAHUU COBPEMEHHOM
HayuyHOW KapTWHbI MMpa, B Pa3BUTHUU COBPEMEHHON TeXHUKW U TeXHOJIOTWM, B MpPaKTHYeCKOU
JesiTeIbHOCTH JIFO/IeH, 11e/I0CTHOCTb U eIMHCTBO (PM3UUeCKOW KapTHHBI MUPa;

YUUTBIBaTh TPaHULbl TIPUMEHEHUsI U3yueHHbIX (U3UUeCKUX MOJesiell: TOoueuHbIH
3/IeKTPUUeCKUi 3apsifi, iyd CBeTa, TOUeUHbIM UCTOUHHK CBETa, sifiepHasi Mo/ie/Tb aTOMa, HyK/IOHHast
Mo/le/Tb aTOMHOTO si/ipa MpU pellieHny (Gr3nuecKrx 3azay;

pacro3HaBaTh (u3nUecKre siBjieHus (TporLiecchl) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
3/1eKTPO/IMHAMUKUA U KBAaHTOBOW (hM3MKU: 3/1eKTprUYecKasi IPOBOAUMOCTh, TeIIOBOe, CBETOBOE,
XUMHUUECKOe, MarHUTHOe [JeNCTBUS TOKa, B3aUMOJEMCTBUEe MarHWTOB, 3JIEKTPOMarHUTHast
VHJYKLYS, [AelCTBUe MarHWTHOTO TI0Jid Ha TPOBOJHMK C TOKOM U [IBWKYLIWNCS 3apsf,
3/IeKTPOMarHuTHbIe KoJjiebaHusi U BOJHBI, MPSIMOJIMHEHOe pacripoCcTpaHeHWe CBeTa, OTpaXkKeHue,
npesiomsieHve, uHTepdepeHLUs, Audpakiusi W TO/spU3alys CBeTa, JUCIEpCUsi CBeTa,
doToanekrpruueckuii 3¢dekT (hoTo3PdeKT), cBeToBOe JaB/ieHre, BOSHUKHOBEHUe TMHeHYaToro
CreKTpa aToMa BOZI0pPO/ja, eCTeCTBeHHasi U UCKYCCTBEHHasi paJu0aKTUBHOCTH;

OIMUCHIBaTh M3y4YeHHbIe CBOMCTBA BellleCcTBa (3/1eKTpUUECKHe, MarHUTHbIe, ONTUUECKHe,
3/1eKTPUYECKYH0 MPOBOAUMOCTb pa3/MUHbIX CPeJl) M 3JeKTPOMarHWTHbIe siBjieHUs (TIPOLIecChl),
ucronb3yss ¢u3MUeckKde BeJMUMHBL: 3/IeKTPUYECKUM 3apsifi, Cujla TOKa, 3JIeKTpU4yecKoe
HanpsKeHue, 3/1IeKTPUUecKoe COTPOTHB/IeHUe, Pa3HOCTh MMOTEHLIMAJIOB, 3/IeKTPOABIIKYLLAs CUIa,
paboTa TOKa, MHIYKI[MSI MarHUTHOTO TO/isl, cuia Awmriepa, cuia JlopeHija, WHIYKTUBHOCTb
KaTyIIK{, SHeprusi 3JIeKTPUUECKOro M MarHMTHOTO TOJiel, Tepuoji M uacToTa KosiebaHui B
KosiebaTeslbHOM KOHTYpe, 3apsi/i U CH/a TOKa B TMpoLiecce TapMOHUUECKUX 3/1eKTPOMarHUTHBIX
KosiebaHul, (hOKyCHOe pacCTOSIHWe W ONTWYecKas CHWa JIMH3bI, TIPU OMMWCAHWUM TIPaBUJIbHO
TPaKTOBaTh (PU3NUECKUM CMBICTT WCIOMb3yeMbIX BeJWUYMH, WX O0O03HAaUeHWUs U eJUHUIIb,
yKa3biBaTb (hOpPMYJIbl, CBSI3bIBaOLIIME JAaHHYIO (DU3MUeCKYI0 BeJTMUMHY C JPYTUMU BeJIMUMHAMU;

OINMUCHIBaTh HW3y4YeHHbIe KBAHTOBbIE SIBJIEHWsS U TIPOLIECCHI, HCTOIBb3ysl (PU3nUecKue
Be/IMUMHBI: CKOPOCTb 3/IeKTPOMAarHMWTHBIX BOJIH, [/IMHA BOJHBI M UYacTOTa CBETA, SHEPrusi u
UMIy/bC (GOTOHA, TEepUoJ, TOoaypacraja, SHEepPrus CBSI3M AaTOMHBIX sifiep, TPH OINHUCaHUU
NPaBU/IbHO TPAKTOBAaTh (PU3WUECKUH CMBIC/I WCIIOMb3yeMbIX BeIWUWH, WX 0003HaueHWs W
eIMHULIbI, yKa3biBaTh (DOPMY/bI, CBSI3bIBAlOIMe AaHHYIO (H3UUECKYH0 BEJUYMHY C JPYTUMU
Be/IMUMHAMU, BbIUMCIATH 3HaueHue PU3nyeckoi BeJTMUrHbI;

aHa/IM3UpPOBaTh (PU3MUeCKHe TIPOLIeCChl U SIBJIEHUS, UCIOb3ys (u3nuecKre 3aKOHBI U
MPUHLIMIBLI:  3aKOH OMa, 3aKOHbI TI0C/Ae/I0BaTe/IbHOIO U TMapasijie/ibHOrO  COeJUHEeHUs
MIPOBOAHUKOB, 3akKoH /[Ikoynsi—JleHIla, 3aKOH 2/IeKTDOMAarHUTHOW WHAYKIUM, 3aKOH
MIPSIMOJTMHEMHOTO paclpoOCTPaHeHUsl CBeTa, 3aKOHbl OTPa)KeHUsI CBeTa, 3aKOHbI MpeoMIeHHUs
CBeTa, ypaBHeHue DUHIITelHa A1 GoTo3(deKTa, 3aKOH COXpaHeHHsI SHePruH, 3aKOH COXpaHeHUsI
VMITy/IbCa, 3aKOH COXPaHeHUsl 3JIeKTPUYEeCKOro 3apsi/ia, 3aKOH COXPaHeHUsI MacCOBOTO UMC/Ia,
noctysatel bopa, 3aKoH pa/iMOAaKTHBHOTO pacrajia, TpA S5TOM pa3idyaTh CJIOBECHYHO
(GhopMyMpPOBKY 3aKOHa, ero MaTeMaTHUeCKOe BbIpa)KeHHWe W YCIO0BUSI (IpaHMIbI, 0071acTH)
TIPUMEHUMOCTH;

orpe/iesisiTh HarpaB/ieHue BeKTOpa WHAYKIMM MarHUTHOTO TOJsi TIPOBOJHMKA C TOKOM,
cubl AMItepa v cuibl JIopeHLa;

CTPOUTH M OTIUCHIBATh M300pakeHNe, CO3/jaBaeMoe TJIOCKAM 3epKajioM, TOHKOU JTMH30M;



BBITTOJTHSATE JKCIIEPUMEHTHI 110 HWCC/Ie0BAaHUI0 (DHM3UUYECKUX SIBIEHMM W TIPOL[ECCOB C
WCTO/Ib30BaHWEM TPSMBIX W KOCBEHHBIX UW3MepeHWM: TIpu 3TOM  (OpPMYIMpPOBaTh
nipobsieMy/3aziauy ¥ rurnoTe3y yueOHOT0 SKCIIepUMeHTa, COOMpaTh yCTaHOBKY M3 MPe//IOXKEHHOTO
00opy/10BaHus1, MPOBO/IUTE OIBIT U (HOPMY/IUPOBATh BHIBO/IbI;

OCYIL[eCTB/ISITh TIPSIMble M KOCBeHHble Hu3MepeHus (H3WYeCKUX BeMUWH, TIPU 3TOM
BbIOMpATh OMNTHUMA/IbHBIA CIIOCOO W3MEpEeHUs] M HCIO/Ib30BaTh M3BECTHbIE METO/bl OL€HKH
TIOTPEeIITHOCTeN U3MepeHu;

WCC/Ie[JOBaTh 3aBUCUMOCTH (DU3UUECKUX BeJTMUKH C UCTIOh30BaHUEM MPSMbIX W3MepeHHit:
TIPA 3TOM KOHCTPYMPOBAaTh YCTAHOBKY, (PUKCHPOBaTh pe3y/bTaThl MOJyUYe€HHON 3aBUCHMOCTH
bu3MueckUx BeIWMUWH B BUe TabMiy W rpaduKOB, Jie/laThb BBLIBOJBI IO pe3y/bTaTaM
WCCIIeIOBaHMS;

cobroiaTh TipaBWia Oe30racHOro TpyZJa TPH TPOBeIeHWM WCCIeAOBaHUN B paMKax
yueOHOTO 3KCrepuMeHTa, y4yeOHO-MCCeOBaTeNlbCKOM W TIPOEKTHON  [IeSITeJTbHOCTH  C
WCMO/Tb30BaHUEM M3MEPUTE/IbHBIX YCTPOMCTB U 1ab0paTOpHOro 000PY/I0BaHUS;

peliaTh pacuéTHble 3aJaud C $IBHO 3aJaHHOW (PU3MUeCKOl Mojienblo, UCMOb3Ysl
(bu3nUecKye 3aKOHbI ¥ TIPUHIUITBI, HA OCHOBE aHa/iM3a yCJIOBUs 3a/lauM BbIOMpPATh (GHU3UUECKYIO
MO/Ie/Ib, BBIJENIATh (U3NUeCKWe BeMWYMHbI W (POpMyJibl, HEOOXOAWMbIe [Jisi €€ pelleHus,
TIPOBO/IUTL PaCUéThl M OLIEHWBATh PealbHOCTD MOJIyYeHHOTO 3HaueHUs (pU3nuecKoi BeJTMUHHbL,

pelllaTb KayeCTBEeHHbIE 3a/laud: BHICTPAMBAThH JIOTUUECKH HENPOTHBOPEUUBYHO LIETIOUKY
paccy>x/ieHul C OTopOU Ha M3ydeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U (pu3HUecKue sIBIeHHs;

WCTIO/Tb30BaTh TIPU PellieHr: yueOHBIX 3a/jau COBpeMeHHbIe MHPOPMAaI[MOHHbIE TEXHOIOTUH
JUI TIOWCKA, CTPYKTYPUPOBAaHMs, WHTEPIPETAal[Md W TIpeZCTaBjeHus yueOHOW W HayuHO-
TIOITY/IIPHOM MH(OPMALWH, TTO/TyYeHHOMN 13 Pa3/IMYHbIX NCTOYHUKOB, KDUTUUYECKH aHAa/TM3UPOBATh
roJIyyaeMyto UHGOpMaluio;

0OBSICHATH TIPUHLIUIIBI IEMCTBUS MAIlIMH, PUOOPOB U TEXHUYECKHUX YCTPOUCTB, pa3/inuaTh
yCJIOBUSI UX 0€30MMacCHOTO UCTIOIhb30BaHUS B TIOBCeHEBHOM YKU3HU;

MIPUBO/IUTh TIPUMEpPHhI BK/Ia/la POCCUMCKUX W 3apyOeKHBIX yU€HBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bsICHeHIe TIPOI[eCCOB OKPY KaroIllero Myupa, B pa3BUTHe TeXHUKU U TeXHOJIOTUA;

WCTI0/Tb30BaTh TeOPeTHUeCKUe 3HaHUS 10 (PU3HKe B ITOBCeJHEBHOM XXKU3HU JI7Is 00ecrieueHust
6e3oracHOCTU TIpY OOpallieHnu ¢ TpUbopaMy ¥ TeXHUYeCKUMH yCTPOMCTBAMU, [I/Isi COXPAHEeHUs
3[10POBbsI U COOJTIOZIEHHST HOPM 9KOJIOTHUECKOTO TTIOBe/IeHHs B OKPY>Kalollel cpe/ie;

paboTathb B rpyrire ¢ BLIMOTHEHUEM Pa3/IMUHBIX COLIMAIBHBIX POJIeid, TIJIaHUPOBaTh paboTy
TPYIbI, PALMOHAIBHO pacrpefesiiTh 0053aHHOCTH W TUIAHUPOBATh  [JIeSITEJTbHOCTh B
HeCTaH/aPTHBIX CUTYyalUsiX, afleKBaTHO OLIEHMBATh BKJIAJ KaXKAOTO W3 yYUaCTHUKOB T'PYIIIbI B
pellieHre pacCMaTPUBaeMOMU MPOo0JIeMBbI.

TEMATHUYECKOE INTAHUPOBAHUE
10 KJIACC

No HaumenoBan | KosimuecTBo uacoB JJ/IeKTPOHHBIe
n/ | uWepaseNioBH | Beer | KoHTpobH TIpakTHUYecK (dpoBrIe)




n TeM oOpa3oBaTe/IbHBIE
ble padoThI ue padoThI
NMporpaMmsbI pecypchbl
Pazgen 1. PUSUKA 1 METO/Ibl HAYYHOTI'O ITO3HAHUSA
Sf;?ii 1 Bbubmoteka LIOK
1.1 A 2 https://m.edsoo.ru/7f41bf
Hay4YyHOT O 7
TO03HAHUSI =
Wtoro no pa3zpeny 2
Pazgen 2. MEXAHUKA
bubmioreka LIOK
2.1 KunemaTtuka 5 https://m.edsoo.ru/7f41bf
72
bubmioreka LIOK
2.2 [Junamuka 7 https://m.edsoo.ru/7f41bf
72
3aKOHbI bubmoreka LIOK
2.3 COXpaHeHHs B 6 1 1 https://m.edsoo.ru/7f41bf
MeXaHUKe 72
Wroro no pa3peny 18

Paspen 3. MOJIEKYJ/IAPHASA ®U3NKA 1 TEPMOJIMHAMUNKA

SSJ?;?L;H Ho- bubmioreka LIOK
3.1 Y/APHOY 9 1 https://m.edsoo.ru/7f41bf
KUHEeTHYeCKOU 7
TEeOpUH —
OcHOBBI bubmioreka LIOK
3.2 TepMOJUHAMU 10 1 https://m.edsoo.ru/7f41bf
KU 72
ArperaTHble
COCTOSIHUS bubmioreka LIOK
3.3 BelleCTBa. 5 https://m.edsoo.ru/7f41bf
®a30BbIe 72
repexo/ibl
Wtoro no paspeny 24
Pa3pen 4. JJIEKTPOIMHAMUWKA
S IeKTDOCTATH bubmmoreka [IOK
4.1 P 10 1 1 https://m.eds0o.ru/7f41bf
Ka
72
[TocTosiHHBIN
3/IeKTPUYEeCKHU bubmioreka LIOK
4.2 1 ToK. Toku B 12 1 1 https://m.edsoo.ru/7f41bf
pas/IMuHbIX 72
cpejiax
Wtoro no paspeny 22




PesepBHOe Bpems

OBIIEE
KOJIMYECTBO
YACOB I10
TTIPOTPAMME

68




11 K/TACC

Ne HaumenoBanu | KojnuecTrBo yacoB JJ/IeKTPOHHbIE
r[/_ e pa3/ie/ioB U B K - (yupposBbie)
. TeM ce OHTpﬁom’H paKTlgqec oOpa3oBaTe/IbHbIE
nporpaMmb: ro bie paboThbI Kue padoThbl pecypce
Pazpen 1. JJIEKTPOIMHAMUWKA
ll}l/i?IF:HTHoe bubmoreka IIOK
1.1 ) 11 1 3 https://m.edsoo.ru/7f4
OJIeKTPOMAarHuT 1c97c
Hast UHIyKLYsI E——
Wroro nio pasgeny 11
Pa3pen 2. KOJIEBAHUSA 11 BOJIHbBI
I/I\I/IexaHquCKHe bubmoreka LIOK
2.1 9 1 https://m.edsoo.ru/7f4
3/IeKTPOMarHuT 1c97c
HbIe Kosie0aHus E——
Il/\l/lexaHquCKHe bubmiorteka LJOK
2.2 5 1 https://m.edsoo.ru/7f4
3/1eKTPOMarHuT 1c97c
HbIe BOJIHBI E—
bubnuoreka IIOK
2.3 OrrTuka 10 3 https://m.edsoo.ru/714
1c97c
Wtoro no paspeny 24

Pa3gen 3. OCHOBBI CIIEIIAJIPHOW TEOPUM OTHOCUTE/IBHOCTH

OCHOBBI
CrieranbLHOU bubnuoreka IIOK
3.1 TeopuH 4 1 https://m.edsoo.ru/7f4
OTHOCHUTE/IbHOC 1c97c
TH
WToro 1o paszeny 4

Pazpen 4. KBAHTOBASA ®U3NKA

OJ1eMeHThI bubmoteka LIOK
4.1 KBAaHTOBOM 6 https://m.edsoo.ru/7f4
OITUKHA 1c97c¢
Crpoetye bubnuoreka IIOK
4.2 P 4 https://m.edsoo.ru/7f4
aToMa
1c97c¢
bubnuoreka IIOK
4.3 AToMHOe spo 5 https://m.edsoo.ru/7f4
1c97c
Wtoro no paspeny 15

Paspen 5. 9JIEMEHT

bl ACTPOHOMMUM 1 ACTPOPU3UKHA

5.1 DJIeMeHThI

7 1

bubmoreka [JOK




aCTPOHOMHUH U

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

acTpodU3UKU 1¢97¢
Wtoro no paspeny 7
Pa3pen 6. OBOBIIAFOIIEE ITOBTOPEHUE
bubmoreka LJOK
6.1 Obobmaiomee 4 https://m.edsoo.ru/7f4
TOBTOpEeHUe
1c97c¢
Wtoro no pa3peny 4
Pe3epBHoe Bpems 3
OBIIEE
KOJIMYECTBO
YACOB I10 68 4 7
[TPOTPAMME

IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHO
OBPA30OBATEJ/IbHOW ITPOT' PAMMBI

10 K/TACC

Kop
NpoBepsieMoro
pe3y/ibTaTra

IIpoBepsiemble NpeMeTHBIE Pe3y/IbTaThbl 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeJHEro 001ero 06pa3oBaHus

10.1

[eMoHCTpUpOBaTL Ha TIpUMepax pojib U MeCTOo (U3MKU B
(hopMUpOBaHUM COBPeMEHHOM HayuyHOW KapTHHBI MHpPa, B Pa3BUTUU
COBpPeMeHHOM TeXHUKHU U TEXHOJIOTHH, B IPaKTUUeCKOU ZiesiTeTbHOCTU
JIofien

10.2

YuuThIBaTh T'PaHULIbI IPUMEHeHUs U3yueHHbIX (PU3nuecKux Mojienei:
MaTepuanbHasi TOUKa, WHepIaabHasi CUCTeMa OTCuéTa, abCoJFOTHO
TBEp/|0€ Tesl0, WeaabHbIH ra3; Mo/|e/ld CTPOeHUS T'a30B, KUAKOCTel U
TBEPABIX TeJ, TOYEUHbIM S/eKTPUUYECKUN 3aps[, — TPU pelleHuH
¢bu3rMyecKux 3as1a4

10.3

Pacrio3HaBaTh ¢u3nueckue siBjieHUs: (MPOLeCChl) U 0OBACHATh UX Ha
OCHOBe 3aKOHOB MeXaHUKW, MOJIEeKYJ/SPHO-KWHEeTUYeCKOW Teopuu
CTPOeHHsI BellleCTBA U 3/€KTPOJWHAMUKU: paBHOMEDHOe U
PaBHOYCKOpPEHHOe MPSIMOJIMHEeHOe [IBIKeHHe, CBOOOJHOe MajieHue
Tes, JBY)KEHUEe MO0 OKPY)KHOCTH, WHEepLUs, B3auMOJEUCTBUE TeJ;
mubdys3us, OpPOYHOBCKOe [JBI)KEHWe, CTPOEHHEe JKUAKOCTeH u
TBEP/bIX Te/l, Uu3MeHeHHMe O00béMa TesJl TIpU HarpeBaHUU
(oxnakaeHuu), TeryioBoe paBHOBecHe, KCMapeHHe, KOHJeHcalus,
N/aBjeHue, KpUCTa/yid3alusi, KWUIeHWe, BJIaKHOCTb BO3/yXa,
MOBBIILIEHWE [aBJeHUs] ra3a TNpPU ero HarpeBaHWM B 3aKPbITOM
cocyze, CBfi3b MeXJy IlapaMeTpamMu COCTOSIHMSI Trasa B
1301polieccax; 3/eKTpr3aliys Tesl, B3aUMO/[eHCTBYe 3apsiioB

10.4

OnuchiBaTh MeXaHUUeCKoe [BW)KeHHe, MCIoIb3ysl (U3nuecKre
BeJIMYMHBI: KOOPAUHATA, MyTh, [lepeMellieHre, CKOPOCThb, yCKOpeHUe,
Macca Teja, CWaa, WMIIYyJbC Tejla, KWHETHUeCKash >Heprus,
MoTeHIMaMbHasi 3Heprusi, MexaHWyecKas paboTa, MexaHUuUecKas
MOLI[HOCTh; TPH OMNMCAHUM I[IPaBWIBHO TPaKTOBaTh (hU3NUYeCKUn
CMBIC/T WCTIO/b3yeMbIX BEJMUWH, WX O003HaueHWss W eAWHULIbI,
Haxo/WThb (OpPMY/Jibl, CBSI3bIBAIOLIME JAHHYIO (PM3MYECKYI0 BelTUYMHY




C APYT'MMH Be€JIMUNHAMN

10.5

OnuceiBaTh U3yueHHble TeIJIOBble CBOMCTBA TeJl W TeI/oBble
SIBJIEHUsI, WCTO/b3ys (u3nueckde BeJIMUMHBL: [laBjieHHWe Ta3a,
TeMIiepaTypa, CpeAHsii KHWHeTHYecKass SHeprus XaoTH4YecKoro
[IBWKEHUsI MOJIeKyJ, CpeJHeKBaZpaTUUHasi CKOPOCTb MOJIeKYI,
KOJIMUeCTBO TeIUIOThl, BHYTDeHHsii SHeprus, pabora rasa,
KO3 QUIIMeHT T0/iIe3HOT0 /eMCTBUSI TeIJIOBOr0 [ABUTATesis; TMpU
OMMCAaHUM  TPaBW/IBHO  TPAKTOBaTb  (PU3WUYECKUA  CMBICI
HCTIO/Tb3YEMbBIX BEJIMUWH, UX 0003HAUEHUs W eJMHULIbI, HaXOJUTh
(dbopMmysibl, CBsSI3bIBarOLMe JaHHYH (DHU3UUeCKyl0 BeIWYUHY C
JIPYTUMU BeJTMUMHAM

10.6

OrnuckiBaTh U3yueHHble 3/IEKTPUUECKWe CBOWCTBA BeIllecTBa U
J7IeKTpuueckue siBjieHUs: (TIpoliecchl), HCIOMb3ysl  (PU3UUecKue
BeJIMUMHBI:  JIEKTPUUECKUM  3apsii,  37eKTpUueckoe  TioJie,
HaNpsDKEHHOCTb TIO/Is, TOTeHLMal, pa3HOCTh TIOTEHI[MA/IOB; TIpU
OMUCAHWK  TpaBUBHO  TpPakKTOBaThb  (U3UUECKUN  CMBICT
WCTIONb3YeMbIX BEJIMUMH, UX 0003HAueHWs U e[VHUIIbI; yKa3bIBaThb
(hopMyibl, CBs3bIBAIOLIME JaHHYIO (DH3UUECKYIO BEJIMUMHY C IPYTUMHU
Be/TMYMHAMU

10.7

aHa/IM3UpOBaTh (H3UUeCKHe TIPOLleCChl U SIBJIEHUs, WCIIO/b3Ys
(ur3nuecKre 3aKOHbI U IPUHLUTIBL: 3aKOH BCeMUPHOTO TAroTeHus, I, 11
u III 3akoHbl HbI0TOHA, 3aKOH COXpaHeHUs MeXaHU4YeCKOM 3Hepruu,
3aKOH COXPaHeHUs UMITYJIbCa, IPUHLUIT CYTIePIIO3ULMNA CUJT, TIPUHLIUIT
PaBHOIPaBUSl WHEPLUMA/bHBIX CUCTEM OTCY€Ta; MOJIEKYJISIPHO-
KMHETUUECKYI0 TeOPUI0 CTPOeHUS BeleCTBa, ra30Bble 3aKOHbI, CBSI3b
CcpeJHell KWHETHMYeCKOW SHEepruu TeryIOBOr0 [BWKEHUS MOJIEKYH C
abCOJTIOTHOM TeMITepaTypoM, MepBbii 3aKOH TePMOJUHAMUKY; 3aKOH
COXpaHeHHUs1 3JIeKTPUUeCKOro 3apsiza, 3akoH KysioHa; mpu 3TOM
pas3/nyath CJI0BeCHYIO (DOPMY/IMPOBKY 3aKOHA, ero MaTeMaThUyeckoe
BbIpa)KeHHe U yCJI0BUs (TPAHUL[bI, 00/1IaCTH) TPUMEHUMOCTH

10.8

OOBSICHATL OCHOBHBIE TIPUHIUIBI JI€HCTBUS MalllMH, TIPUOOPOB U
TeXHUYEeCKUX YCTPOWMCTB; pa3/inWyaTh YCAOBUS UX 0e30MacHoOro
WCI10/1b30BaHKsl B TTIOBCEIHEBHOM >KHU3HU

10.9

BBINO/MHATE 5KCIIePUMEHTHI 110 UCCIe0BaHUI0 (PM3UYeCKUX SIBJIEHUI
Y TIPOLIeCCOB C MCII0/Ib30BaHHWEM TPSIMBbIX U KOCBEHHBIX HW3MepeHHUH;
npy 3ToM (opMynrMpoBaTh nipobsiemMy (3azauy) ¥ TUTIOTe3y yueGHOro
SKCIIepUMeHTa,  cobupaTb  yCTaHOBKY U3  TIpe/JIOKeHHOro
000py/10BaHus], TPOBOAUTH OMBIT U OPMYIMPOBATh BHIBO/IBI

10.10

OcyulecTBaATh TpsIMble M KOCBEHHble H3MepeHUst (PU3NUYeCKUX
BeJIMYMH; TIPU 3TOM BBIOMPATh ONTHMA/bHBINA CIIOCOO M3MEpeHUs |
VCT0/Ib30BaTh M3BECTHbIE METO/bI OLIeHKHU MOTPELIHOCTel U3MepeHni

10.11

WccnenoBaTh 3aBUCMMOCTH MeXy (QU3NYECKUMHU BeJIMUMHAMU C
WCII0/Ib30BaHHEM MPSIMbIX M3MEpEeHUi; TPU 3TOM KOHCTPYUPOBATh
YCTaHOBKY, (UKCUpPOBaTh pe3y/bTaThl IMOTYYeHHON 3aBUCUMOCTH
(bu3MyeCcKUx BeJTMUMH B BU/le TaO/IUL] U TPaUKOB, /lefaTh BHIBO/IBI IO
pe3yJibTaTaM UCC/Iel0BaHusI

10.12

Cobnromate TipaBua  0e30MacHOrO Tpy/a TIpU  TIPOBeJEeHUU
WCC/IeIoBaHUM B paMKax yueOGHOTO JKCIlepuMeHTa, y4eOHO-
MCCJIe/J0BaTe/TbCKOM 1 TIPOEKTHOM JIeTeIbHOCTH C WCTI0/Ib30BaHHEM
V3MepUTe/IbHBIX YCTPOMCTB U labopaToOpHOTro 000pY/I0BaHUs




10.13

PellaTh pacuéTHbIe 3a/lauu C SIBHO 3aJjaHHOM (PU3HUecKol Mo/ienblo,
WCI0/b3ysl (pu3nueckKre 3aKOHbI M TIPUHLIUIIBI; HAa OCHOBE aHa/iu3a
yCJIOBUSL  3aflaud  BbIOMpaTh (PU3UUECKYI0 MOjieNb, BbIIE/IATh
(busnyeckre BeTMUUHBI U POPMYJIbI, HEOOXOAUMBIE [JIs €€ pelleHus],
MPOBOAUTH pacyéTbl M OL[eHWBATh PeaTbHOCTb I10JyUeHHOTO
3HaueHUs: PU3nUeCcKor BeJTMUMHEI

10.14

PemaTh ~ KaueCcTBeHHble  3a/laud:  BBICTpPAaWBaTb  JIOTUUECKU
HEeINPOTHMBOPEUMBYIO LIEMOYKY pacCyKJeHU C OTIOPOM Ha U3yUeHHbIe
3aKOHBI, 3aKOHOMEPHOCTH U (hr3rueckue siBjIeHUs

10.15

Wcrosib30BaTh MpHW  pellleHWH y4eOHBbIX 3a/au  COBPeMEHHbIe
MH(OpMalLIMOHHbIe TEXHOJIOTUU [i/Isl TIOMCKa, CTPYKTYPUPOBaHUS,
VMHTepIpeTaliii U TIPe/ICTaB/IeHUs y4eOHOH W Hay4YHO-TIOMY/ISIPHOU
rMH(pOpMaLMK, MoyYeHHOM 13 pa3/nyHbIX UCTOYHUKOB; KPUTUUYECKU
aHaJIM3UPOBATh I0JyyaeMyH MH(OpMaL1io

10.16

[IpyBOAWTE MpUMeEpbI BK/Iala POCCUHCKUX U 3apyOeXXHbIX YUEHBIX-
¢U3MKOB B pa3BUTHE HayKH, 0OBbsICHEHNE MPOLIECCOB OKPYIKAIOLero
MHpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH

10.17

Vcrnonb30BaTh TeOpETUUECKHE 3HAHWS 1O (HU3UKe B MOBCEHEBHOMN
JKU3HU i obecrieueHWss 6Ge30macHOCTH TIpU  OoOpalieHdd C
npubopaMM M TEXHUUYECKUMH YCTPOMCTBaMH, [/ COXpaHEeHUs
3[0pOBbsi M COOJIO/IeHUsT HOPM 3KOJIOTHUECKOTO TIOBeJieHUsi B
OKpY’Karollleil cpefie

10.18

PaboTaTh B rpyrire ¢ BbIIIOJIHEHUEM pa3/IMUHBIX COL[Ma/IbHBIX pOJieH,
MJIaHUPOBaTh  paboTy TPYIIMbl, paljiOHA/JBHO  pacrpezessiTh
00513aHHOCTM U TIJIAHUPOBAaTh [IeATEJILHOCTh B HECTaHZAPTHBIX
CUTyaLusiX, a/leKBaTHO OL|eHMBAaTh BK/aJ KaX[Oro U3 YYaCTHUKOB
TPYIIIBI B PellleHde pacCMaTpUBaeMo TTPo0/IeMbI

11 K/TACC

Kopg
npoBepsieMoro
pe3y/bTaTa

IIpoBepsiemble nMpeMeTHbIE Pe3y/JIbTaTbl 0CBOEHHs 0CHOBHOM
oOpa3oBaTe/IbHOM MPOrpaMMbl Cpe/JJHero o01ero oopa3oBaHus

11.1

HdemoHCTpUpOBaThL Ha TpUMepax poOdb U MecTo (U3UKU B
(hopMHpOBaHUM COBPeMEeHHOW HayYHOM KapTHMHBI MUPA, B Pa3BUTUU
COBPEMEHHOU TeXHUKHU U TEXHOJIOTHH, B NPAKTUYECKOU JiesiTeTbHOCTU
JIF0J1eH, 11e/I0CTHOCTh M e/IMHCTBO (PU3HUUYeCKOW KapTHHBI MUpa

11.2

YuUThIBaThL TPaHUL]bl IPUMEHEHUS U3yUeHHbBIX (PrU3nueCcKrX Mo/iesei:
TOYEUHbIMN 3/IEKTPUYECKUN 3apsil, siiepHasi MOZie/ib aTOMa, HyK/IOHHAast
Mo/le/lb aTOMHOTO s1/ipa MpU pellieHry (hr3nUecKrx 3a1ay

11.3

Pacrio3HaBaTh (pu3nueckue siBjieHUsS (ITPOLIECChI) U OOBSCHATL X Ha
OCHOBe 3aKOHOB 3/IeKTPOJAMHAMUKKM U  KBAHTOBOM  (PU3MKM:
3/IeKTpUYecKasi MPOBOAUMOCTb, TeIJIOBOe, CBETOBOE, XMMHUECKOE,
MarHuTHOe  JIeCTBUs  TOKa,  B3aWMOJeliCTBMe  MAarHWTOB,
3/IeKTPOMAarHuTHasE WHAYKLUs, [elCTBUe MAarHUTHOTO TIO/isg Ha
MPOBOAHUK C TOKOM U [BWKYILIUNCS 3apsifi, 3/JeKTPOMarHUTHbIE
KonebaHUsT W BOJIHBI, TPSIMOJIMHEWHOe pacrpocTpaHeHHe CBeTa,
OTpaKeHWe, TMpejioMjieHWe, uHTepdepeHLus, Audpakyus U
To/isipu3aliysl CBeTa, AUCTIepCUsi CBeTa, (PoTo3/IeKTpuueckuii ekt
(boToaddexT), cBeTOBOE AaBjieHHe, BO3HUKHOBEHWE JIMHEMUaTOro




CIIeKTpa dTOMa BOJAOpPOAd, €eCTeCTB€HHadA W HMCKYCCTBEHHAs
Paari0aKTHUBHOCTb

11.4

OnucelBaTh M3yYeHHble CBOMCTBA BelleCcTBa (3/7eKTpUYECKUe,
MarHUTHbIE, ONITUYeCKHe, 3/1IeKTPUUECKYI0 MPOBOAMMOCTb Pa3IAUHBIX
Ccpel)) U 3JeKTPOMarHWTHble sB/IeHUs (TIPOLIeCChl), UCIIOIb3YS
¢ur3nueckre BeNWYMHBL: 3/EKTPUUECKWW 3apsf, CWla TOKa,
3/IeKTpUYeCKOe  HalpsDKeHWe, 3/eKTpUYeckoe  COIpOTHBJIEHME,
pa3HocTh noTeHuManoB, 3/1C, paboTa Toka, UHIYKLUsS MarHUTHOT'O
nosiss, cuia Awmmepa, cuna JlopeHuja, MHAYKTHBHOCTb KaTYLIKH,
SHeprusi 371eKTPUUeCKOro U MarHUTHOTO TOJiel, TIepuof, U 4acToTa
KosiebaHMii B KosiebaTe/TbHOM KOHTYPe, 3apsi/] ¥ CHJla TOKa B TPoLiecce
rapMOHUYECKUX  37IeKTPOMarHUTHBIX  KojebaHuii,  (hOKyCcHoe
pacCcTosiHue W OINTHYecKas CWja JIMH3bI; NPU ONMCAHWY MPaBUIBHO
TPaKTOBAaTh (PU3WYECKUIM CMBIC HCMOJAb3yeMbIX BeIUUMH, HX
0003HaueHWss W eAVHUIIbI; YKa3biBaTb (DOPMYJIbI, CBSI3bIBAIOLIHE
JIAHHYI0 (PU3MYeCKYI0 BeJIMUUHY C IPYTUMU BeJIMYMHAMU

11.5

OnuceiBaTh W3yueHHble KBAHTOBble SIBJIEHUSI W MPOLECCHI,
WCTONb3ysl (PU3nuecKre BeTMUUHBI: CKOPOCTh 3/1€KTPOMAarHUTHBIX
BOJIH, [I/IMHA BOJIHBI U YacTOTa CBeTa, SHEPrusi U UMMYyJibC (HOTOHa,
Tepyo/, moJiypacraza, SHeprusi CBs3u aTOMHBIX sifiep; PY OMMCaHUU
MpaBU/IbHO TPaKTOBaTh (DM3MUECKUH CMBICT  UCIOJb3YeMbIX
BEJIMUMH, WX O00O03HAUeHHsI W eJUHUIIbI; YyKa3blBaThb (OPMYIIbI,
CBsA3BbIBAIOLME [JaHHYH (U3NUYEeCKyl0 BeJIUUMHY C [JpPYTrMMHU
BeJIMUMHAMU, BBIUMC/ISITh 3HaueHre (hrU3nyecKoil BeJTMUUHbI

11.6

AHanu3upoBaTh (u3Myeckue TIpPoLleCChl U SIB€HHUs, WCIOMb3Ys
¢busnyeckre 3aKOHbI U TPUHLMIBL  3akoH OMa, 3aKOHBI
10C/e/J0OBaTe/IbHOTO U Tapasiie/lbHOr0 COeJMHeHUs! TPOBOJHUKOB,
3aKkoH [IxoyJist — JIeHIja, 3aKOH 3/1eKTPOMarHUTHOW WHAYKI[UH, 3aKOH
TIPSIMOJTUHEMHOT'0 pacTipOCTPaHeHUs CBeTa, 3aKOHbI OTPa’KeHUsI CBeTa,
3aKOHbl ~ TIpeJIOMJIeHUs] CBeTa, ypaBHeHWe OUHILTelHHa [Jid
doTorddekra, 3aKOH COXpaHEHUsI SHEPTUM, 3aKOH COXpaHeHUs
UMITy/IbCa, 3aKOH COXPAHEHHUs 3JIEKTPUUeCKOTO 3apsijia, 3aKOH
COXpaHeHUsi MacCOBOrO UuWc/la, MocTyaatel bopa, 3akoH
PaIMOAKTUBHOTO pacraZia; TIPU 3TOM pa3iuyaTh CIOBECHYHO
(hopMyIMPOBKY 3aKOHa, ero MaTeMaTUueCcKoe BhIpaykeHre U yCJIOBUs
(rpaHUIfBI, 06/1aCTH) NPUMEHHUMOCTH

11.7

OrnpefiensiTh HarpaB/eHWe BeKTOpa WHYKLUM MarHWTHOTO TOJIsi
TPOBO/IHUKA C TOKOM, CHJIbI AMriepa v cyjbl JIopeH1ia

11.8

CtpouTb ¥ oOMNUCHIBaTH U300pa)keHWe, CoO3/laBaeMoe TIJIOCKUM
3epKajioM, TOHKOU JIMH30U

11.9

BBINOMHATE 5KCTIePUMEHTHI 110 UCCIe0BaHuUI0 (PM3UYeCKUX SIBJIEHUIN
Y TIPOLIeCCOB C WCII0/Ib30BaHHEM TPSIMBIX U KOCBEHHBIX HM3MepeHHH;
npy 3ToM (opMynrMpoBaTh nipobsieMy (3azauy) U TUIIOTe3y yueGHOro
SKCIIepUMeHTa,  cobupaTb  yCTaHOBKY U3  TIPe/JIOKeHHOro
000py/10BaHus], TPOBOAUTH OMBIT U OPMYIMPOBATh BBIBOJIBI

11.10

OcyulecTBaATh TpsIMble M KOCBeHHble H3MepeHUst (DU3NYeCKUxX
BeJ/IMUMH; TIPU 3TOM BbIOMpATh ONMTUMAsbHBIM CIIOCOO M3MepeHus: U
MCT0/Ib30BaTh M3BECTHBIE METO/IbI OLIeHKHU MOTPELIHOCTel U3MepeHni

11.11

WccnenoBaTh 3aBUCMMOCTH (PU3UUECKUX BETMUYMH C UCII0/Ib30BaHUEM
NpPSIMBbIX U3MEPEeHWH; IpPU 3TOM KOHCTPYHMPOBAThb YCTAHOBKY,




(buKcupoBaTh pe3y/bTaTbl TOJyYeHHOM 3aBUCUMOCTU (hHU3UUeCKUX
BeJIMUWH B BU/Ie Tab/MI ¥ TPAaMKOB, [1e/1aTh BEIBO/BI 10 Pe3y/IbTaTaM
HCCIIeJOBaHMUS

11.12

CobmoziaTh TIpaBU/ia 0e30MacHOrO TpyJAa TpPU  TPOBeJEeHUU
WCC/IeZIOBaHUM B paMKax yueOHOro JKCmepuMeHTa, yueOHO-
HCCJIe/[0BaTeIbCKOU U IPOEKTHOM /e TeIbHOCTH C UCII0/Ib30BaHHEM
M3MepUTe/bHBIX YCTPOWCTB M 1JabopaTopHOT0 000py/10BaHHUS

11.13

Permiath pacuéTHble 3a/lauM C SIBHO 3aZlaHHOW (U3HUUeCcKoi MO/JieNbio,
UCTonb3ysl (r3nueckre 3aKOHBI W TIPUHLUIBI; HA OCHOBE aHasmM3a
yC/IOBUS  3a/laud  BbIOMpaTh (U3UUECKYH0 MO/Ie/Ib, BbIAENSTh
(busnyeckre BeTMUUHBI U POPMYJIbI, HEOOXOAUMBIE [Jisl €€ pelleHus,
MPOBOAUTH pacuyéTbl U OLeHWBaThb peaTbHOCTb TI0/yUeHHOTO
3HaueHusl PU3NUeCKOol BeJTMUMHBI

11.14

Pematsb KdaueCTBeHHbIEe 3aauin: BBEICTPaMBATDh JIOTU4YeCKHU
HEIMpOTUBOPEUMUBYIO LIETIOUKY paCCY)I{,ELEHI/II‘;I C OHOPOﬁ Ha M3yUY€HHbIE
3dKOHbI, 3dKOHOMEPHOCTH U (bI/I3I/Iq€CKI/Ie sSABJI€HUA

11.15

Wcrnonb3oBaTh TIpM  pellleHWA y4YeOHBIX 3a/jau  COBpeMeHHbIe
MH(pOpPMaLIMOHHbIE TEeXHOJOTMU JJIsi TIOMCKA, CTPYKTYpHUPOBaHMS,
VMHTeprpeTalid U TIpe/iCTaB/ieHus] yueOHON W Hay4YHO-TIOMY/ISIPHOU
vH(OpMaLYK, TI0Jy4YeHHON U3 pa3/InyHbIX UCTOYHUKOB; KDUTHUECKH
aHa/IM3UPOBaTh MOAYYaeMy0 HH(HOPMALIKIO

11.16

OOBSICHATL TIPUHIUIIBI A€WCTBUS MAIll|H, TPUOOPOB U TeXHUYECKUX
YCTPOMCTB; pa3nvuaTh yC/IOBUS UX 0e30MacHOro WCMO/b30BaHUS B
TOBCEeJHEBHOU >KU3HU

11.17

[TpuBoAUTEL TIpHMMeEpHI BK/IaZla POCCUHCKUX U 3apyOeXKHBIX YUEHBIX-
(U3MKOB B pa3BUTHeE HayKH, B 00bsiCHEHMe MPOLIeCCOB OKPY KaroIllero
MUpa, B pa3BUTHe TeXHUKU U TeXHOJIOTHUI

11.18

Vcnonb3oBaTh TeopeTUUYeCcKHe 3HaHWS MO (U3MKe B MOBCEJHEBHOM
JKU3HU 11 obecrieueHysi 6e30macHOCTM TIpy  oOpallleHuM C
npubopaMM ¥ TEeXHWYeCKUMU YCTPOMCTBAMH, [ COXpPaHEHUS
3[0pOBbsi M COOJIIOZIeHUsT HOPM 5KOJIOTUYEeCKOro TIOBeJleHUsl B
OKpY’Karlllel cpefie

11.19

PaboTarte B rpyTie C BBINOTHEHWEM Pa3/MYHBIX COLMATBHBIX POJIeH,
TlaHupoBaTh  paboTy  Tpymmibl,  paljMOHalIbHO  pacripefiensTh
00s13aHHOCTM ¥ TUIAHUPOBAaTb [IESITeIbHOCTh B HECTAaHJAPTHBIX
CUTyalUsIX, a/leKBaTHO OLIeHHWBaThb BKJIAJ, Ka)K[OrO W3 Y4YaCTHUKOB
TPYIIIBI B pellieHHe pacCMaTprUBaeMou pobiemMbl

ITPOBEPAEMBIE 3JIEMEHTBI COAEPXAHUSA

10 K/TACC
Koz Kop nposepsiemoro IIpoBepsieMble 3/1eMeHTBI CO/iep>KaHUA
pasfgena jj1eMeHTa
1 OU3NKA N METOBI HAYYHOI'O ITO3HAHUA

®u3uka — Hayka o0 npupoge. HayuHnble
MeTO/Ibl [T03HaHHWS OKpY»Katolero Mupa. Posb
JKCIIepMeHTa U TeOpuM B  IpoLecce
TI03HAHUSI IPUPO/ibl. IKCIIEPUMEHT B (PU3nKe

1.1

1.2 MogenupoBaHue (Y3UYECKUX SIBIEHUN WU




NIPOLIeCCOB. HayuHsble TUIIOTe3bI.
dusnueckre 3aKOHbl U TeOpUU. ['paHULbI
NIPUMEHUMOCTH  (U3UYEeCKUX  3aKOHOB.
IIpuHyun coorBercTBUss. Pomp UM MecTo
¢bu3ukn B (OPMUPOBAHUU COBPEMEHHOM
HayYHOW KapTWUHBI MUpa, B IPAKTUUYECKON
JlesITeTbHOCTH JTFO/Iei

MEXAHHKA

2.1

#HPar##HKITHEMATHUKA

2.1.1

MexaHnueckoe JIBIDKEHHe.
OTHOCUTENIBHOCTh MeXaHU4eCKOro
JIBwKeHus. Crcrema oTcuéra. Tpaekropus

2.1.2

[TepemeriieHre, CKOPOCTH (CpeHSISI CKOPOCTb,
MrHOBEHHasi CKOPOCTb) U YCKOpeHHe
MaTepHa/lbHOW TOUKU, UX TIPOEKI[UH Ha OCH
CUCTEMBI KOOp/MHaT. Cnoxxenuve
riepeMelrieHui U CJIoXKeHHe CKOpocTei

2.1.3

PaBHOMepHOe U PaBHOYCKOpPeHHOe
NpSIMO/IMHEHOe  JIBYDKEHHUe. I'padviku
3aBUCUMOCTH KOOp/IMHaT, CKOpOCTH,
yCKOpeHusi, NyTH U  [epeMelleHus
MaTepuaIbHOM TOUKHU OT BpeMeHHU

2.1.4

CBobopiHOe TIazieHue. Y CKOpeHue
CBOOO/JHOTO MaJIeHHSI

2.1.5

KpuBosnvHeliHoe [BrkeHue. PaBHOMepHOe
[IBIDKEHWe  MaTepuaJlbHOM  TOUKH 10
OKDY>XKHOCTH. YT/I0Basg CKOpPOCTb, JIMHEMHAast
CKOpOCTb. [Tepuop, 51 4Jacrora.
IleHTpOCTpEMUTEIEHOE YCKOpeHHe

2.1.6

TexHuueckue  yCTpPOMCTBAa:  CHHUJOMETP,
[IBIDKEHUE CHapsJoB, LielHble U peMeHHbIe
nepefiauu

2.1.7

[IpakTrueckue paboThL. Nsmepenune
MCHOBEHHOM  ckopoctu.  UccnmepnoBanue
COOTHOILIeHUS MeXIy My TSAMHY,
MPOW/IEHHBIMH TEJIOM 3a MOC/e/l0BaTe/IbHbIe
paBHble  IIPOMEXYTKU  BpeMeHU  IIpU
PaBHOYCKOPEHHOM [BW)KEHHWU C HauyaJbHOU
CKOPOCTBbIO, paBHOW HyJO. VI3yueHue
[BIDKEHUS 1IapMKa B BSI3KOW >KUJKOCTH.
V3yueHue [BWKeHUsI Tesla, OpOIIEHHOTrO
TOPU30HTA/IbHO

2.2

###Par### IVTHAMUKA

2.2.1

[TpyHLMn OTHOCHUTE/IbHOCTHU lanunes.
[TepBbiii 3akoH HbroTOHa. VHepluasibHbIE
CHUCTEMBI OTCUéTa

2.2.2

Macca tena. Cuna. [IpyuHLMIT CyniepnosvLu
cui

2.2.3

BTtopoii 3akoH HbloTOHa /11 MaTepyabHOM




TOUKA B WHepIMaJbHON CHUCTeMe OTCuéTa
(UCO). Tperuit 3akoH HerooToHa gy
MaTepHaIbHbIX TOUeK

2.2.4

3aKOH BCeMHpHOro TsArotenus. Cwuia
TsokecTd. [lepBasg KocMuueckass CKOPOCTb.
Bec Tena

2.2.5

Cwuna ynipyroctu. 3akoH I'yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cua TpeHUs
CKOJIbKEHUSI W CWjla TPeHUs  TIOKOSl.
KoadduimenT Tpenus. Cusia COpOTUBIEHUS
TIPU IBKEHUU Tesla B )KUIAKOCTU WU rase

2.2.7

[TocTymnaTenbHOE W BpalllaTebHOE JBH)KEHHE
abCOFOTHO TBEP/IOTO Tejia

2.2.8

MoMeHT Cuibl OTHOCHUTE/TBHO OCH BpalleHUsl.
[11euo cunbl. Y cioBusi paBHOBeCHs TBEPAOTO
Tesia B MICO

2.2.9

TexHuueckue yCTPONCTBA: MOZLLIUIHUKH,
JBYDKEHHe HCKYCCTBEHHBIX CITYTHUKOB

2.2.10

[MpakTryeckue paboTel. M3yueHue ABUKeHUS
Opycka TI0O HaK/JIOHHOM TIJIOCKOCTH TIOZ
JleMiCTBEM HeCKONbKux cui. MccnenoBaHue
3aBUCUMOCTH CUJI yTIPYTOCTH, BO3HUKAIOLLUX
B ZedopmupyemMol TIpy>KWHE U Pe3UHOBOM
obpasiie, OT BenMWuMHBI UX JAedopmaLyu.
Wccnenoanue yCJIOBUM paBHOBeCHS
TBEP/IOr0 TeJsa, UMeIOIero 0Ch BpalljeH!s

2.3

3AKOHBI

COXPAHEHNMA B MEXAHUKE

2.3.1

VimMnynbc MaTepranbHOM TOUKH, CHUCTEMBI
MaTepUa/bHbIX TO4eK. MmmynbCc cuabl U
V3MeHeHHe UMITyJIbCca Tefa

2.3.2

3akOoH coxpaHeHus wummnyiabca B MCO.
PeakTuBHOe /IBI)KeHUe

2.3.3

Pabora cubl

2.3.4

MOILIHOCTB CUJIBI

2.3.5

KuHeTnueckasi  3Heprusi  MaTepuanbHOU
TOYKHU. TeopeMa 0 KHUHETUUYECKON SHepruu

2.3.6

[MoteHumanbHasi 3Heprus. [loTeHIMaNbHas
SHeprus yIpyTo JebopMUpOBaHHOM
npykuHbl. [loTeHI[ManbHas HSHEPrusi Tesa
BOJIM31 TOBEDXHOCTH 3eMJIH

2.3.7

[ToreHMabHBIE U HETIOTeHLIMaTbHbIe CHJIBL.
CBsa3b pabOTbl HEMOTEHIMABHBIX CHI C
V3MeHeHeM MeXaHUUeCKOU SHepruv
CUCTeMbI TeJl. 3aKkoH COXpaHeHus
MeXaHWUYeCcKOW IHepruu

2.3.8

Ynpyrue v Heynpyrve CTOJIKHOBEHHUS

2.3.9

TexHUUecKue yCTpOMCTBa: JABWKEHHUE pakKer,
BOZIOMET, KoTep, NPYKUHHBIWA MTUCTOJIET




2.3.10

[TpakThueckrie paboThl. M3yueHWe CBSI3U
CKOpOCTe TeJ TIpU HEYyNpyrom yzape.
WccnepmoBanve CBsi3u pabOThI  CUJIBI  C
V3MeHeHMeM MeXaHWYeCKOW SHepruu Tesa

MOJIEKYJIAPHAA ®U3NKA U TEPMOJVNHAMUKA

3.1

OCHOBBI MOJIEKYJIAPHO-KUHETUYECKOW TEOPUM

3.1.1

OcHOBHbIE  TIONOXKEHUS]  MOJIEKYJ/ISIPDHO-
KUHeTHUYeCKOou TeOpUH. bpoyHoBckoe
naBwkenue. [nuddysus. Xapakrep ABWKeHUs
Yl B3aMMO/IeliCTBYSI YaCTHUL] BeleCTBa

3.1.2

Mopend CTpPOeHUsI Ta3oB, JKUAKOCTeH U
TBEPABIX Tenl U 0OBbsSCHEHWEe CBOWCTB
Bell[eCTBa Ha OCHOBE 3TUX MOJiesiel

3.1.3

Macca Mosekyn. KoanyecTBo —BelecTsa.
ITocTtosiHHasi ABorazipo

3.1.4

TeruioBoe paBHOBecue. Temrmeparypa U eé
usmepenue. Illkana remneparyp Llenbcus

3.1.5

Mopgens  upeanbHoro rasa. OcHOBHOe
ypaBHeHUue MOJIEKY/IIPHO-KHHEeTUUeCKOU
TEOPUM UJIea/IbHOTO rasa

3.1.6

AbcomoTHasi TemriepaTypa Kak Mepa cpe/iHei
KUHETUYEeCKOU 3Hepruuv TeIJI0BOI0
JIBwkeHus yactuy rasa. [llkama Temrneparyp
KenbBrHa

3.1.7

YpaBHeHue KnaneiipoHa — MeH/eneeBa.
3akoH [lanbTOHA

3.1.8

["a30BbIe 3aKOHBI. MI3011poLieccsl B UealbHOM
rase C MOCTOSIHHbIM KOJTMYeCTBOM BellleCTBa:
M30TepMa, U30X0pa, n3o0b6apa

3.1.9

TexHUUeCKWe  yCTPOWCTBA:  TEPMOMETD,
bGapomeTtp

3.1.10

[TpakTHueckre paboThl. V3MepeHHe MaccChbl
BO3/lyXa B KJIACCHOM KOMHare. VccnenoBanve
3aBUCUMOCTH MeXIy rapameTpamu
COCTOSIHUS pa3pe’KeHHOro rasa

3.2

OCHOBbI TEPMOJMHAMUKU

3.2.1

TepmoarHaMUUecKasi cucTeMa. BHyTpeHHsIs
SHEPrusl TePMOJMHAMHUECKOH CHUCTeMBI U
CroCO0ObI e€é M3MeHeHHUs

3.2.2

KosmmuectBo TemyioTel 1 pabota. BHyTpeHHSsIs
5Heprusi 0JHOaTOMHOI0 MJieaabHOro rasa

3.2.3

Buzbl Temnnonepejaun: TeNIONPOBOJHOCTD,
KOHBEKLMS, u3jiyyeHue. TernsioéMKOoCThb Tera.
YnenbHasi TeI0EMKOCTh BelljecTBa. Pacuér
KOJIMUeCTBa TeI/IOThI MPU Teriorepeaye

3.2.4

[TepBbiii 3aKOH TepMOJUHAMUKH.
[IprmeHeHue 11epBoro 3aKOHa
TepMOJAVHAMUKHU K M30I1poL[eccam.




I'padrueckasi uHTepripetalysi paboThl rasa

3.2.5

TernnoBble MalllMHbI. [IpUHIUIBI 1eCTBUS
TEeTUIOBBIX MallvH. [IpeoOpa3oBaHyst SHEPTUU
B TeIVIOBbIX MailvHax. KosdbduimeHT
nonesHoro geuctBusi  (manee —  KII[)
TeryioBoM MammHbl. Lyukn KapHo u ero KI1/]

3.2.6

Bropoii 3aKOH TepMOJMHAMUKU.
HeobGpaTuMocTh TpoliecCOB B TIpUpO/Ie.
TeryioBble  JBUTrATe/H. ODKOJIOruyecKue
1Ip00JIeMbI TETIJIO9HEPTeTUKH

3.2.7

TexHuueckue YCTPOMCTBa: JIBUTaTe/ b
BHYTPEHHET 0 CropaHus, ObITOBOM
XO0JIOAWIbHUK, KOHAULMOHED

3.2.8

[TpakTHyeckue paboThI. M3mepenue
yAeJbHOU TeNI0EMKOCTU

3.3

AT'PEI'ATHBIE COCTOAHMA BEIIECBA. ®A30OBBIE ITEPEXO/IbI

3.3.1

[Tapoo6pa3oBanue " KOH/IeHCaL[Hs.
VcnapeHve U KureHve. Y[enbHas TeIuioTa
napooOpa3oBaHusl. 3aBUCHUMOCTh
TeMIIepaTyphbl KUTIEHUsI OT JJaBJIEHUSI

3.3.2

AbcomoTHasE U OTHOCUTeNbHAsE BIaKHOCTb
Bo3ayxa. HaceleHHbIM ap

3.3.3

Teéppoe  Teno.  Kpucrammueckue U
amop¢Hble Tena. AHM30TPONUS CBOMCTB
KPUCTaJI/IOB. Kugkue KPUCTa/UIbI.
CoBpeMeHHbIe MaTepUaslbl

3.3.4

[TnaBneHre W Kpucra/usauus. YzeabHas
TerioTa riaBienus. Cybmumarust

3.3.5

YpaBHeHue TernyioBoro banaHca

3.3.6

TexHHueckue yCTpPOMCTBA: TUIPOMETp U
TICUXPDOMETP,  KaJlopUMeTp,  TeXHOJIOTUH
TI0JIyY€eHUs] COBpeMEeHHbIX MaTepHasoB, B TOM
yyc/le HAHOMaTepuasoB, U HAHOTEXHOJIOTUU

3.3.7

IIpakTrueckue paboThL. Nsmepenue
BJI&YKHOCTU BO3/yXa

SJIEKTPOAMHAMUKA

4.1

SJIEKTPOCTATUKA

4.1.1

OnexkTpu3auus Tes. O/eKTPUYeCKUM 3apsf,.
[1Ba BH/ia 3/1eKTPUUECKUX 3apsi/ioB

4.1.2

[TpoBOAHUKH, JIN3JIeKTPUKU u
T10JIyIPOBO/IHUKU

4.1.3

3aKoH COXPdHEHUSA SJIEKTPUUECKOIr'0 3apsid

4.1.4

B3aumogeticTBre 3apsiioB. 3akoH KysioHa

4.1.5

Onektpruyeckoe mone.  HarmpsbkéHHOCTb
3JIEKTPUUECKOTO TOJIsl. [MpuHLMn
cyrnepriosutiud.  JIMHUKM ~ HamNpsHKEHHOCTU
3JIEKTPUUECKOTO T10JIs




4.1.6

PaboTa cua  3/1€KTPOCTaTUUECKOTO  TIOJS.
[ToreHuan. Pa3HOCTh MOTEHLIKA/IOB

4.1.7

[TpoBOHUKY U TU3EKTPUKUA B MOCTOSTHHOM
3/MeKTpUYecKoM moJje. JlhsnekTpyuueckas
TIPOHULIAEMOCTD

4.1.8

OJIEKTPOEMKOCTb. Konpencatop.
ONeKTPOEMKOCTh TIOCKOTO KOHZeHcaTopa.
OHeprusi 3apsHKeHHOr0 KOHZIeHcaTopa

4.1.9

TexHuueckue yCTPOMCTBA: 3/1€KTPOCKOT,
3/IEKTPOMETp, 3/IeKTPOCTaTUUecKasi 3alluTa,
3a3eM/ieHHe 3J/1eKTPONpUOOPOB,
KOHZIEHCATOp, KCePOKC, CTPYMHbIV TPUHTED

4.1.10

ITpakTrueckue paboThL N3smepenue
371eKTPOEMKOCTH KOHZIeHcaTopa

4.2

[TOCTOSAHHEIN SJIEKTPUUECKU TOK. TOKU B PA3JTMUHBIX

CPEJIAX

4.2.1

YcnoBusi  Cyll[eCTBOBaHUSI  MOCTOSIHHOTO
37IeKTPUYECKOr0 TOKa. VICTOUHWKM TOKa.
Cua Toka. IToCTOSITHHBIN TOK

4.2.2

Hanpspkenue. 3akoH Oma /111 yyacTKa Ljelu

4.2.3

ONeKTpuyeckoe COIpPOTHUB/IEHUe. Y JesbHoe
COIIPOTHUBJ/IEHHUE BellleCTBa

4.2.4

HOCJIE,E[OB&TEIIBHOE, Mapa/ijiesIbHOE,
CMeIlIdaHHOe CoeqrHeHKe TIDOBOJHMKOB

4.2.5

Pabora 3/eKTpruueckoro Toka. 3akoH Jxoyist
— JleHnia

4.2.6

MOLHOCTb 37IeKTPUYECKOT0 TOKa

4.2.7

371eKTpoIBWXKyIasi cuna (ganee — IAC) u
BHYTpEHHee  COTPOTUBJEHHe HWCTOYHHUKA
ToKa. 3akoH OMa /151 TI0JIHOM (3aMKHYTOM)
3/1eKTprUUeckoi 1jenu. KopoTkoe 3aMbikaHue

4.2.8

OJIeKTPOHHasi  MPOBOJAUMOCTb  TBEPABIX
MeTal/oB. 3aBUCUMOCTb  COMPOTUBJIEHUS
MeTaJl/IoB oT TeMIiepaTyphbl.
CBepxnpoBOJIMMOCTb

4.2.9

OneKkTpuueckuii TOK B Bakyyme. CBOICTBa
3JIeKTPOHHBIX MTyUKOB

4.2.10

[TonyTripoBOIHUKMY. CobcTBeHHast u
TIpUMecCHast TIPOBOAUMOCTh
MoJIyTIpoBOAHMKOB. CBOMCTBA p-n repexoja.
[TosTyTIpOBOIHUKOBBIE IPHUOOPHI

4.2.11

ONeKTpUUeCKWd TOK B 3/€KTPOJIMUTAX.
OJIeKTPOJIUTAYeCKAst JccoLyaLyst.
DJIEKTPOJIU3

4.2.12

OJIeKTPUYECKUN TOK B rasax.
CamocTosiTeNlbHbI ¥ HECaMOCTOSITe/TbHBIN
paspsj. Pa3nivuHble TUNBI CAMOCTOSITETBHOTO
pa3psza. Mosinus. [1nasma




TexHuueckue  yCTpPOMCTBa:  amIlepMeTp,
BOJIbTMETD, PpeocTaT, WCTOYHUKM TOKa,
3/1eKTpOHarpeBaresbHbIe nprubopkHl,
4.2.13 3/IeKTPOOCBETUTE/IbHBIE TprOOpHI,
TepMOMeTp  CONPOTHUB/IEHUS, BaKyyMHBIU
[MOJ, TepMUCTOPbl U  (OTOPE3UCTOPSI,
TI0JIyTIPOBO/IHUKOBBIM [IM0], Fa/IbBaHUKA

ITpakTrueckue paboThL. N3yuenne
CMeILIaHHOI'0 COeJMHeHUs pe3UCTOPOB.
4.2.14 N3mepenne 3/JC UCTOYHMKA TOKa U €ro
BHYTPEHHETro ComnpoTuBieHus. HabmoneHuve
371eKTPOJIM3a
11 K/TACC
Kopg Kop npoBepsiemoro
ITpoBepsiemble 3/1eMeHTbI COAeP)KaHUA
pa3pena 3/IeMeHTa
4 SJIEKTPOAMHAMUKA
4.3 MAT'HUTHOE I10JIE. 3JIEKTPOMAT'HUTHAA MHAYKIOUA

[TocTosiHHbIe MarHuThl. B3aumopericTBhe
TOCTOSIHHBIX MarHUTOB

4.3.1

MarnuTtHoe TiO/ie. BeKTOop MarHWTHOU
vHAyKUMA.  [IpuHOUn  cyneprno3unum.
4.3.2 JIuHuKM MarHUTHOM WHAYKUuM. KapTuHa
JIVHUA  MarHuTHOM  WHAYKLUUU  TI0JIA
TIOCTOSIHHBIX MarHUTOB

MarHuTHOe TI0/ie TIPOBOJHHUKA C TOKOM.
KapTtuHa nMuHUNA NOsT JJIMHHOTO TIPSIMOTO
TIPOBOZIHMKA M 3aMKHYTOT'O KOJIBI[EBOTO
TPOBOJHUKA, KaTYIIKA C TOKOM. OIbIT
Opcrena. BlaumoelicTBHE MPOBOJHUKOB C
TOKOM

4.3.3

4.3.4 Cua AMriepa, eé MOZlyJ/Ib U HallpaBJieHue

Cuna JlopeHija, eé MOAYJIb Y HarlpaB/ieHUe.
[B>keHMe  3apsDKEHHOM — 4acTULIbl B
OHOPOJHOM MarHWTHOM Tiojie. Pabota
cuibl JIopeHiia

4.3.5

4.3.6 SIBneHue 3/71eKTPOMarHUTHOM UHAYKIUU

4.3.7 IToToK BeKTOpa MarHUTHOM UHJIYKLIUU

3/AC nHAYKIMK. 3aKOH 371eKTPOMarHUTHOM

4.3.8
vHAyKUmY Papajest

BuxpeBoe snektpuueckoe tone. I[C
VHAYKLWA B TIPOBOAHUKE, ABWKYILEMCS
TOCTYTIaTe/IbHO B OJTHOPOJHOM MarHUTHOM
ToJie

4.3.9

4.3.10 IIpaBuiio JleHLa

4.3.11 VHyKTUBHOCTS. SIB/IeHUe CAaMOUHYKLIUH.
2/1C caMOMHAYKIMH




SHEPFHH MArHHUTHOI'O TIIOJIA KaTYIIKKW C

4.3.12
TOKOM
4.3.13 DJIEKTPOMAarHUTHOE 110J1e
TexHryeckre  yCTPOWCTBA: TOCTOSIHHBIE
43.14 MarHuTBhl, 3/1IeKTPOMarHuTHl,
o 3/1eKTPO/BUraTe/b, YCKOpHUTEN
371eMeHTapHbIX YaCTHL], UHAYKLMOHHAs [1eYb
ITpakTrueckue paboThl. N3yueHue
MarHuTHOTO TIOJiA KaTYLIKU C TOKOM.
4.3.15 WccnemoBanne IeMCTBUS  TTOCTOSIHHOTO

MarHura Ha paMKy ¢ TokoM. VccneoBanue
sIBJIEHNs] 3/IeKTPOMarHUTHON MHAYKLIUU

KOJIEFAHMA 1 BOJIHBI

5.1

MEXAHNMYECKHUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHUA

5.1.1

KonebarenbHasi cucrema. CBoOo/HBIE
KosiebaHusi. 'apMOHMUecKHe KosieOaHusl.
[Tepuos, uyactoTa, amruiUTya U ¢asa
KosebaHuit

5.1.2

[Ipy>KUHHBIA MasiTHUK. MaTeMaTuuecKui
MasiTHUK

5.1.3

YpaBHeHHe TrapMOHHUECKHX KoJiebaHUH.
Kunemartnueckoe u [JUHaMUYecKoe
orrcaHue KosiebaTeslbHOTO JABKEHUsT

5.1.4

[IpeBpaiuenue SHeprumn rpu
rapMoHuUeckKux  KosnebaHusx.  CBsi3b
aMILTUTY bl KojiebaHui HWCXOJHOH
BeJIMYMHBI C aMIUIATYJjaMU KoJsiebaHul eé
CKOPOCTU U YCKOPEeHUsI

5.1.5

KonebatenbHeiii  koHTYp.  CBOOOSHBIE
3/IeKTPOMarHUTHbIE KosieGaHuUs B
uiealbHOM  K0JsiebaTe/lbHOM — KOHTYPe.
AHasorusi MeXAy MeXaHUUeCKUMH U
3/1IeKTPOMar HUTHBIMHU KOJsie0aHUsSIMHU.
®dopmysia TomcoHa

5.1.6

3aKOH COXpaHeHWs SHEPruy B H/IeabHOM
KosiebaTesTbHOM KOHTYpe

5.1.7

BbIHY>X/IeHHbIE MeXaHUUeCKHe KoeOaHusl.
Pe3oHnanc. Pe3onaHcHas KpUBasi.
BriHyX1eHHbIe 3/1eKTPOMarHuTHbIe
KoJsiebaHusl.

5.1.8

[TepemenHbiii  TOK. CHUHyCOMZA/IbHbBIN
riepeMeHHbIHN TOK.

5.1.9

MorHoCTb IIepeMeHHOr o TOKa.
AMIUIUTYJHOe UM [IeHCTBYIOLlee 3HaueHHe
CWJIbI TOKa W HalPsUKeHUs!

5.1.10

Tpancdopmarop. IIpoussojcCTBO,
nepesjaua M rotpebsieHNe 3/eKTPUUECKOM
SHEPruM. JKOJIOTUYECKHEe DUCKU TIpU




TIPOM3BOJCTBE 3/IEKTPUUECKOW SHEpPruM.
KynbTypa WCII0/Tb30BaHUS
3JIeKTPOHEPryy B NTOBCEIHEBHOM >KHU3HU

5.1.11

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

5.1.12

[TpakTnueckne pabotel. MccnemoBanue
3aBUCUMOCTH TIepUOo/ia MajibiX KojieOaHui
rpy3a Ha HUTH OT JJIMHbI HUTH U MacChl
rpy3a. McciiegoBaHue repeMeHHOr0 TOKa B
L[erd M3 T0C/Ie[0BaTelbHO COeNUHEHHBIX
KOH/IeHCaTopa, KaTyLIKU U pe3nucTopa

5.2

MEXAHUYECKUE

N SJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

MexaHuueckue BOJIHBI, yCJIOBUS
pacnpocrtpaHenusi. Ilepuog. CkopocTh
pacrpoCTpaHeHUsi M JJIMHa  BOJIHBI.
[TonepeuHble 1 NPO/0JIbHBIE BOJIHbI

5.2.2

###Par#t# VurepdepeHuys U audpakius
MeXaHHUUeCKHUX BOJIH

5.2.3

3ByK. CKOpOCTh 3ByKa. I'pOMKOCTH 3BYKa.
Beicora ToHa. Tem0Op 3ByKa

5.2.4

OJIEKTPOMAarHuTHbIe  BOJIHBL. Y CJIOBUS
W3/IyUeHUs]  3JIEKTPDOMAarHUTHBIX — BOJIH.
Bsanmnas opuenTaiys BeKTopoB E, Bruv B
37IeKTPOMAarHUTHOM BOJIHE B BaKyyme

5.2.5

CBoiicTBa  3/7IeKTPOMAarHWTHBIX  BOJIH:
OTpa)keHUe, TpesioMJ/IeHHe, MO0JIpU3aLys,
mudpakuus, uHTepdepeHys. CKOPOCTb
3/1eKTPOMAarHUTHBIX BOJIH

5.2.6

[Mlxasa 3/1eKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHre 3/1eKTPOMAarHUTHBIX BOJIH B
TeXHUKE U OBbITY

5.2.7

[TpUHIUMBI PaJIMOCBSI3W W TeJIeBUZIEHUSI.
Papuosnokarys. OneKTpoMarHuTHOe
3arpsi3HeHHe OKPY’KaroL[el Cpejibl

5.2.8

TexHUuecKre yCTPOMCTBA: MYy3bIKa/bHbIE
WHCTPYMEHTHI, y/IbTPa3BYKOBast
JIUarHOCTUKa B TeXHWKe W MeJUlIiHe,
pajiap,  paJUONPUEMHHUK,  TeJeBU30p,
aHTeHHa, TesiehoH, CBU-reup

5.3

OIITUKA

5.3.1

[TpsiMonMHeliHOe pacrpocTpaHeHue CBeTa
B OJJHOPOJIHOM cpefie. JIyu cBeTa

5.3.2

OTpakeHHe CBeTa. 3aKOHBI OTPa’KeHUsI
ceeta. [loctpoeHne 1300paykeHHi B T/IOCKOM
3epKasie

5.3.3

IIperomneHnvie cBeTa. 3akOHBI TIPETOM/IEHMST
CBeTa. AOGCOJTIOTHBIN TI0Kasaresb




MpejIoMJ/IEHUA

5.3.4

[MosHoe BHyTpeHHee OTPaKEHVE.
[TpenenbHBINA YroO MOJHOTO BHYTPEHHETO
OTPaKeHUsI

5.3.5

HOucrniepcusi  cBeta. C/IOXKHBIA  COCTaB
Genoro ceeta. IIBeT

5.3.6

Cobuparoijie ¥ pacCeuBaroLfe JIUH3bI.
Toukas mH3a. DOKyCHOe pacCTosiHUe U
ONTHMYecKass Chla  TOHKOM  JIMH3BI.
[TocTpoeHue n300pa>keHU B COOHPAIOIIUX
U pacceuBarolux JiMH3ax. Dopmyna
TOHKOW JIMH3bl. YBe/JWuYeHWe, [laBaeMoe
JIMH30U

5.3.7

HpeAEHLI NMPpUMEHUMOCTHU FEOMETqueCKOﬁ
OIITUKU

5.3.8

Wntepdepeniyss  cBeta. KorepeHTHble
VICTOYHUKU. Ycnosus Ha0sro1eHnst
MaKCHMYyMOB u MUHUMYMOB B
VHTep(epeHJMOHHON KapTHUHEe OT JIBYX
CHH(a3HbIX KOrepeHTHbIX UCTOYHHUKOB

5.3.9

Oudpakius  cBeta.  [udpakuyoHHas
periéTka. YcaoBue HabJOfleHUs TJIaBHBIX
MaKCHMYMOB npu najieHun
MOHOXPOMaTUUYeCKOro cBeTa Ha
JGPAKIMOHHYIO PELIETKY

5.3.10

ITonsipy3aiyis ceeta

5.3.11

TexHuueckre yCTPOWCTBA: OUKH, JIyTa,
(oToanmnapar, NPOEKLMOHHbIN amnmnapar,
MHUKDOCKOII, ~ Te/JIeCKON,  BOJIOKOHHasi
OTTHKa, I pakLMOHHas peléTKa,
TI0JISIPOM]]

5.3.12

[lpakTrueckne  pabOTHI. N3mepenue
TroKasaress Ipesiomienus. Vccienosanue
CBOMCTB  W300pakeHWl B  JIMH3aX.
HabumrofieHue fucriepcuu cBeta

BJIEMEHTHI CIEIIMAJIBHOM TEOPMM OTHOCUTEJIBHOCTH

6.1

['paHULIbI TIPUMEHMMOCTH KJ/IaCCUUYeCKOU
MeXaHUKH. [Moctynatbl Teopuu
OTHOCHTE/IbHOCTH: MHBapHUaHTHOCTb
MO/Zly/is CKOPOCTH CBeTa B BaKyyMe,
TIPUHIUIT OTHOCUTETbHOCTH DUHIIITeHa

6.2

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH.
3amesiieHWe BpeMeHM M COKpallleHue
JJIVHBI

6.3

OHeprust ¥ UMITyJIbC CBOOOHOM UaCTULIBI

6.4

CBs3b MacChl C SHEPrHed W HMIY/IbCOM
CBOOOJHOW YaCTHIIbl. ODHEPrusi TOKOS
CBOOO/THOM YaCTHULIbI




KBAHTOBASA ®U3NKA

7.1

BJIEMEHTHEI KBAHTOBOW OIITUKA

7.1.1

@otoHbl. ®opMyiia [11aHka CBs3K SHEPTUU
¢boToHa C ero uacToTol. ODHeprusi u
YMITYJIbC OTOHA

7.1.2

OTkpheITHe U Ucc/iefoBaHue GoTo3ddeKTa.
Ombitet AI'. CrosietoBa.  3aKOHBI

dhoTtoarddekra

7.1.3

YpaBHeHHe OlHIIITelHA JUst
¢dorosddekra. «KpacHass ~ rpanuia»

dhoTtoarddekra

7.1.4

[asnenue cBeta. Oneitel [1.H. JlebeseBa

7.1.5

XUMHYEeCKOe JIeUCTBHE CBeTa

7.1.6

TexHudeckue ycTpoicTBa: (OTOI/IEMEHT,
(hoToaTUMK, COJTHEYHast baTapes,
CBETO/IOJ,

7.2

CTPOEHUME ATOMA

7.2.1

Mopens atoma ToMcoHa. OnbIThI
Pe3epdopa no ucciejoBaHNI0 CTPOEHUS
aroMa. [ly1aHeTapHasi Mo/ aToMa

7.2.2

[Toctynatel Bopa. N3nyuenue 151
norjouieHe (OTOHOB TpU  [Mepexoe
aToMa C OJHOTO YPOBHSl SHEPrUM Ha
Apyroi. Bugel criektpoB. CrieKTp ypoBHeM
SHEepruM aTomMa BoJopojia

7.2.3

BonHoBbIe cBoiicTBa yactvil. BosHbl e
Bpoiins. KopnyckynsipHO-BOTHOBOM
nyamusMm.  Iudpakius 3/1eKTPOHOB Ha
KpUCTas1ax

7.2.4

CrioHTaHHOe U BBIHY)K/IeHHOe H3JTyueHuUe.
Y CTpPOWCTBO Y PUHIIUTI PaOOTHI J1a3epa

7.2.5

TexHUUYeCKHe YCTPONCTBA: CTMEKTPaTbHBIN
aHanu3 (CreKTpPOCKoM), Jia3ep, KBaHTOBbIN
KOMIIBIOTEP

7.2.6

[TpakTrueckue  pabotel.  Habmogenue
JIMHeNW4aToro crekTpa

7.3

ATOMHOE AP0

7.3.1

MeToapl HaOMIOZEHUST W perrCTparvH
371eMeHTapHbIX YaCTHUL]

7.3.2

OTKpbITHE  paZM0aKTUBHOCTU.  OIBIThI
Pesepdoppa mo ompefeneHuro cocTaBa
pajuoakTUBHOrO u3nyueHus. CBolcTBa
anbda-, bera-, raMma-u3nyueHus. Bnusiaue
PaJJM0aKTUBHOCTH Ha JKUBbIE OPTaHU3Mbl

7.3.3

OTKpbITUE  TIPOTOHA U HEUTpOHA.
HykionHass mozienb siipa ['efizenOepra —
VBaHeHko. 3apsaj agpa. MaccosBoe 4uc/io
szpa. M3oTomnsbl




7.3.4

Anbda-pacriag,. ONeKTPOHHbBIN u
MO3UTPOHHBLIM  Oera-pacmazg.  ['amma-
U3JTyueHue. 3aKOH  pa/IM0aKTUBHOTO
pacraza

7.3.5

OHeprusi CBsi3y HYKJIOHOB B si/ipe. S1iepHble
cunbl. JledeKT Macchl sizipa

7.3.6

AnepHbie peakuuu. [lesieHre ¥ CUHTES siflep

7.3.7

SAnepHbIit peaxkTop. TepmosiiepHbIi
cuHTe3. IIpo6neMbl ¥ TIepCHEKTUBBI
SepHOW  SHEepreTUKUA.  JKOJIOTUYecKHe
aCTIeKThI s/IePHOMN SHEepPreTHKU

7.3.8

OneMeHTapHble  4YacTullbl.  OTKpbITHE
MO3UTPOHa. dyHJameHTaIbHbIe
B3aUMO/IEUCTBUSI

7.3.9

TexHWUYeCKWe  yCTPOMCTBA:  /I03UMET,
Kamepa BuibCoHa, sIEpHBbIA  peakTop,
atomMHas bomba

7.3.10

[TpakTnueckue paboTbl. MccnenoBaHue
TPEKOB YyacTHL] (ro T'OTOBBIM
(hoTorpadusam)

SJIEM

EHTBI ACTPODPU3NKU

8.1

Bup 3Bé3gHoro Heba. Co3Be3aus, sipKue
3BE3/Ibl, M/IAHEThI, UX BUJMMOE JABMKEHHe

8.2

ComnmHeunass cucrema. IlmaHeTsl 3eMHOMU
IPYIIIbL. IInaHeThI-TUraHTBI U UX
CIIyTHUKM, KapJIMKOBBIe TjlaHeTbl. Maibie
Tena Co/IHEUHOH CHCTeMEI

8.3

Connue, ¢dotochepa u  armocdepa.
CoJiHeyHas aKkTUBHOCTb

8.4

Wcrouynuk sHepruu CoJiHLA Y 3BE3]

8.5

3BE3/1bl, UX OCHOBHbIE XapaKTePUCTHKU:
Macca, CBeTUMOCTb, PajiIiyC, TeMriepaTypa,
Ux B3aUMOCBSI3b. Huarpamma
«CTIeKTPa/bHbIA K/IacC — CBETUMOCTb».
3Bé31bl  [VIABHOW  TOC/€/I0BaTe/IbHOCTHU.
3aBHUCHMOCTb «Macca — CBETMMOCTb» [
3B€3/] IJIaBHOM MOC/Ie[J0BATe/IbHOCTH

8.6

###Par###BHyTpeHHee CTpoeHHe 3BE3[,.
CoBpemeHHbIe TIpe/iCTaB/IeHUs] 0
rpovcxoxzeHuu U ssomormy CosHba U
3BE3/1. JTallbl >KU3HU 3BE3/]

8.7

Mneunbiti [lyTh — Hama ['anakTuka.
CnupanbHass ~ CTpykKTypa  ['ajiakTvKW,
pacripefiesieHde 3B83/l, rasa W IbUIM.
[Tonoxxenve wu pgewxkenuwe CosiHLlA B
lanaktuke. TIlnockas u cdepuueckas
nofcucremsl ['aakTUKU

8.8

Tunbl r'aJIaKTHK. Pa'E[I/IOFaJ'IaKTI/IKI/I )41




KBa3apbl. YEpHbIe IbIPHI B s/Jpax rajakTHK

8.9

Bcenennasi.  Paciiupenue  BceneHHOM.
3akoH Xab06sa. Pa30beraHuve rajakTHK.
Bo3pact u paauyc BceneHHoOH, Teopusi
Bonbmoro B3peiBa. Mogens «ropsiuei
BcenieHHol». PelMKTOBOE U3yueHHe

8.10

MaciitabHasi ~ CTpyKTypa  BceneHHOM.
Mertaranaktika. HepeliéHHble 1po6/iemMbl
aCTPOHOMUHU
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