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IMOACHUTEJ/IBHASA 3AIINCKA

Pabouasi mporpamma 1o ¢usuke s 10-11 knaccoB pa3paboTaHa Ha OCHOBe MPUMePHOM TIPOTPaMMBI 110
¢usuke cpenHero oOpasoBanuss (Pusmka 11 kmacc. Paboume mporpaMmbl. :  yueOHOe TocoOue st
o61ieobpa3oBaresibHbIX opraHu3atuii [cocrtaButens E.H. TuxoHosa].
M. : Ipoda, 2020. — 400 c.).

[TporpamMMa COOTBETCTBYeT yueOHUKaM:
®usuka : 10 knacc. I'.f. MskuieB, M.A. ITletpoBa — Mockga. [poda.
®usvka : 11 knacc. T'.f. MskumieB, M.A. [TerpoBa — Mockga. [Ipoda.

CpoK peanu3zalu nporpaMmmsl — 2 roja.

HOPMATHUBHBIMU JOKYMEHTAMM [JisI COCTABJ/IEHUS PABOYEHN ITPOI'PAMMBI
SIBJISTFOTCSL:
1. ®enepanbHbIi 3aK0H OT 29.12.2012 Ne 273-®3 «O6 obpa3oranuu B Poccuiickoit defepaiin» ¢ W3MeHeHHsIMA
Y [I0TI0/IHEHUSIMY;
2. @enepanbHBI  TOCY/JapCTBEHHBI  0Opa3OBaTeNbHBIM  CTaHAApPT CpeAHero obmiero  obpa3oBaHMs,
yTBep>K/J|eHHbIH Mprka3oM MuHucTepcTBa 06pa3oBaHusi U Hayku Poccuiickoit @esnepauyu ot 17.12.2010 Ne 1897;
3. ITpuka3 MunucTepcTBa mpocBeiieHus Poccuiickoii @egeparmu ot 20.05.2020 r. Ne 254  «O6
yTBepXKIeHUU (efiepaTbHOTO TiepeuyHss Y4eOHWKOB, DPEKOMEHJyeMbIX K WCII0/Ib30BaHUI0 TP pear3aljiu
MMEIOIINX TOCYJAPCTBEHHYIO aKKpeAWUTALMI0 00pa3oBaTelbHBIX MPOTPaMM HAvalbHOTO OOIero, OCHOBHOTO
o0r1iero, cpeiHero 0011[ero 0Opa3oBaHuUsI»;
4. OcHoBHasi obpa3oBaTe/bHasi IpOrpaMMa CpeiHero o01ero odpa3oBaHus;
5. Pacnopsbkenre Komuteta mo ob6paszoBanuio N 801-p or 15.04.2022 «O dopMUpoBaHUM KajeHJIapHOTO
yuebHOrO rpaduka roCyJapCTBeHHBIX OOpa3oBaTenbHBIX yupexkaeHuil Caskrt-IletepOypra, peanM3yrorero
OCHOBHBIe 00111e00pa3zoBaTe/ibHbIe porpaMmbl B 2022/2023 yue6HOM rofy»;
6. JIoka/ibHBIe aKThl Y4eOHOTO 3aBefleHusI:
¢ [TonoxxeHve o paboyeii MporpaMme;
¢ [Tosi0)xeHre O BeJjJeHUH 3/IeKTPOHHOI'O KJIaCCHOTO JKypHara;
¢ [Tonoxenve o ¢opmax, TepUOJUUHOCTH U TIOPsJKe TeKYIero KOHTPOJ/S YCIeBaeMOCTH, MPOMEXYTOUHOM M
WUTOTOBOM aTTecTal[u 00yuaroImxcs.

7. TIporpammel, CO3ZJaHHbIe Ha OCHOBe (he/iepaJbHOTr0 TOCYAapCTBEeHHOr0 006pa30BaTeIbHOTO CTaH apTa.



Oo6wue yeau yue6Hoz20 npeomMema.

® (hopmupoBaHue y 00yUaroIIUXCst yBEPEHHOCTH B 1LIEHHOCTH 00pa30BaHusl, 3HAUMMOCTH (PU3UUECKUX
3HaHUM JJ1s1 KaXX/]0T0 YesioBeKa He3aBUCUMO OT ero rpodeccroHaIbHOMN /1esTe/IbHOCTH;

® OBJIa/IeHHe OCHOBOTMOJIAraroIUMU (HU3NYeCKUMH 3aKOHOMEDHOCTSIMU, 3aKOHAMM WM TeOpHsIMU;
pacinpeHre 006bEMa UCTIONb3YeMbIX (PU3HMUECKUX TIOHSATHHI, TEPMUHOIOTUY U CUMBOJIUKY;

® qpuobpeTeHWe 3HaHWK O (GyHJaMeHTalbHbIX (U3UUECKHUX 3aKOHaX, JIEKAIIMX B OCHOBE
COBpeMeHHOU (u3nuecKoil KapTHUHbI MHpa, 0 Haubosiee BaXKHBIX OTKPLITUAX B 0061acTy (HU3MKY,
OKa3aBIIMX OMpejie/isiiolllee B/AWSIHUE Ha pa3BUTHe TeXHUKUM U TeXHOJIOTHWH; TIOHUMaHue
(hr3MUeCKol CyIITHOCTH SIBJIeHUH, Hab/rojaeMbIX BO BeesieHHO;

® OBJIa/leHMe OCHOBHBIMM MeTO/laMH HAy4yHOTO TI03HAHHWsI TPUPO/Ibl, UCIOIb3yeMbIMU B (hH3MKe
(HabmogeHye, oOMMCaHWe, W3MepeHWe, BbBIIBYDKEHHe THUIIOTe3, IIPOBeJieHHe SKCIIePUMEHTA);
OBJIaJileHNe YMeHUsIMU 00pabaThIBaTh JaHHBIE SKCITIEPUMEHTA, 0OBACHATD TT0/yUeHHbIe pe3y/IbTaThl,
yCTaHaB/IMBaTh 3aBUCUMOCTH MeXy (PU3MUeCKUMH BeJTMUMHAMU B HAa0JTIOZIaeMOM SIBJIEHUH, Jie/laTh
BBIBO/IbI;
oTpaboTKa yMeHHsI pemiaTh GU3NUeCKHe 3alaul pa3HbIX YPOBHEU CI0KHOCTH;

® npuoOpeTeHHe: OTbITa pa3HOOOpA3HOM /IesTeIbHOCTH, OMbITAa TIO3HAHUS M CAMOTIO3HAHUS; YMeHUH
CTaBUTh 3ajlau¥, pelllaTb TIPOOJeMbI, TPUHKMMAaTh pelIeHWs, WCKaTb, AaHAJU3UPOBATb U
obpabaTbiBaTh MH(GOpPMAIUIO; K/IOUEBBIX HABLIKOB (K/IFOUEBBIX KOMIIETEHIUM), WMeIOL[UX
yHUBepCcalbHOe 3HaueHWe: KOMMYHHUKAlMH, COTPYJAHUUeCTBa, u3MepeHUM, 3(PQPeKTUBHOTO WU
6e30MacHOT0 HUCIO/IH30BAHMS PA3/IMUHBIX TEXHUUECKUX YCTPOMCTB;

® ocBoeHHe CrMOCOOOB MCII0/Ib30BaHUS (PU3MUECKUX 3HAHWM [JIs1 pellleHrs] TPAaKTUYeCKUX 3a7iau,
00BSICHEHUST SIBJIEHUHM OKpYJKarolled AelCTBUTENBHOCTH, obecrieueHHst 0€30MaCHOCTH >KU3HU U
OXpaHbl IPHUPO/BI;

® pa3BuTHE TI03HABATEIbHBIX WHTEPECOB, WHTE/IJIEKTya/JlbHbIX W TBOPYECKMX CIOCOOHOCTeH B
rporjecce TMPUOOpPETEeHUs] 3HAHWM C MCII0/Ib30BaHUEM pa3/MUHBIX MCTOYHMKOB HWH(MOpMaIu |
COBpEMEHHBIX HMH(OPMAI[MOHHBIX TEXHOJIOTHH; yMeHWH (HOpMyIUpOBaTh W 0OOCHOBLIBATH
COOCTBEHHYIO TIO3MLIMIO TI0 OTHOIIEHHIO K (u3nueckod nHGOpMAIUM, MOTydyaeMol W3 Pa3HbIX
HCTOYHHKOB,

® BOCMUTAHWE YBA)KUTEJILHOTO OTHOIIEHHS K YU€HBIM W WUX OTKDBITHSIM, UyBCTBa TODPJIOCTH 3a
POCCHICKYIO (PM3NUECKYHO HayKYy.

OnucaHue mecma yue6H020 npedmMema € yue6HOM n/iaaHe
MNanHast pabouasi mporpamMma 1o usrke 77151 6a30BOro ypoBHsI COCTaB/ieHa U3 pacueta 136 yacoB Ha JjBa roza
obyuenwst (1o 2 yaca B Hefiesro B 10 1 11 kmaccax)

Ilnanupyemble pe3y/ibTaThl

HesitenbHOCTH 0Opa3oBaTenbHOW opraHu3anuu o6ijero obpasoBaHus Mpu o0yueHUM (U3VKe B CpeAHel
IIKOJle /I0/DKHA OBITh HarpaB/leHa Ha [OCTW)KeHHe OOYYaro[MHCS —C/IeJYIOLUX JIMYHOCTHBIX
pe3y/IbTaToB:
® yMeHHe yIPaB/IATh CBOEH MO3HABATeIbHOM [1eTe/TbHOCTBIO;
® TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YKC/Ie CaMO0Opa30BaHMIO, Ha TIPOTSDKEHUH BCe
JKW3HU; CO3HATe/IbHOe OTHOILEHWe K HerNpepbiBHOMY 00pa30BaHHIO KaK YCJIOBHIO YCIEIIHON
npodheCcCUOHATBEHOM U 00IT|eCTBeHHOM /IeATe/TbHOCTHY;
® yMeHWe COTPYJHMYATH CO B3POC/]BIM, CBEPCTHMKAMH, [IeTbMHA MJIAJIIero BoO3pacTa B
oOpa3oBaresibHOM, yueOHO-H1CC/e[0BaTeNbCKOMN, IPOEKTHOW U APYTHX BUJAX [leATe/TlbHOCTH;
® chOopMHPOBAaHHOCTb MHPOBO33pEHHs], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAayKW; OCO3HaHWE 3HAaUMMOCTH HayKW, BJ/IaJleHUs] [JOCTOBEPHOW WH(oOpMalyeil O TepeloBbIX
JOCTIDKEHUSIX U OTKPBITHUSIX MMPOBOM M OTEUECTBEHHOW HAyKH; 3aMHTEPECOBAHHOCTb B HAyUHBIX
3HaHUSIX 00 yCTpOMCTBe MUpa U 001eCTBa; TOTOBHOCTh K HAYYHO-TEXHIUUECKOMY TBOPUECTBY;

® YyBCTBO rOPZOCTH 3@ POCCUMCKYIO (DU3UUECKYI0 HayKy, TYMaHU3M;



TI0JIOXKUTE/TbHOE OTHOIIIeHUE K TPYAY, Lie/1IeyCTPeMIEHHOCTD;

9K0JIorMuUecKasi KyJbTypa, bepe;kHoe OTHOLIIeHHe K PO/IHOU 3eMJie, MPUPOAHBIM OoratcTtBam Poccru
M MHpa, TOHMMaHWe OTBETCTBEHHOCTHM 3a COCTOSIHME TIPUPOJHBIX DPEecypcoB W pa3yMHOe
TIPUPO/IONOJIb30BaHue.

MeTtanpeaMeTHbIMH pe3y/JIbTaTaMH OCBOEHUS BBIMTYCKHWKAMU Cpe/iHel IIKOJIbl POrpaMMebI Mo (Gur3uKe
SIBJISIFOTCSL:

- 0CB0eHUe pe2yNsiMUBHbIX YHUBEPCANbHbIX yuebHbIx Oelicmauli:

CaMOCTOSITE/IbHO OIpe/ieNiATh L/, CTaBUTh U (hOpMy/IMpOBaTh COOCTBEHHbIE 3a/jauy B
o0pa3oBare/ibHOM [1eSITeIbHOCTH U )KU3HEHHBIX CUTYaLUsX;

OlLleHMBaTb peCcypchbl, B TOM 4YMC/e BpeMsi U Jpyrue HemarepuasbHble pPecypchl,
HeoOXoMMbIe [i/1s JOCTKeHHs TIOCTaB/IeHHOM paHee Lie/y;

COTIOCTAB/ISATh MMEOIIHeCss BO3MOKHOCTU M HeoOXOAuUMBIe il JOCTVDKEHHUs LI Pecypchl;
orpe/ie/IATh HeCKO/IbKO IyTel JOCTM)KeHUs [I0CTaB/IeHHOH Lie/y;

3aZlaBaTh MapaMeTpbl W KPUTEpUM, MO KOTOPbIM MOXXHO OIpe/eNuTb, YTO Lie/b JOCTUTHYTa;
COTOCTaB/IATh TOMyYeHHbI pe3y/bTaT [esATeJIbHOCTU C I10CTaB/IeHHON 3apaHee Liefblo;
0CO3HaBaTh 1I0C/1e/ICTBUS JOCTVKeHHUs N10CTaB/IeHHOU e B  [ledATesIbHOCTH,
COOCTBEHHOM >KM3HU U )KU3HU OKPY’KaIOIUX JTFO/Iel;

-0cgo0eHUe N03HA8amesbHbIX YHUBEPCA/bHbIX YuebHbIx Oelicmeutl:

KPUTUUYECKH OLIeHHMBaTh U MHTEPIPeTUPOBATh MH(POPMALIMIO C pa3HbIX MMO3ULIMY;

pacrio3HaBaTh U (PUKCUPOBATh MPOTUBOPEUUsI B MHPOPMALIMOHHBIX UICTOYHHKAX;

WCII0/1b30BaTh pa3/iMyHble MO/e/IbHO-CXeMaTUuecKue CpefiCTBa /sl Mpe/CTaB/ieHus BbISIBIeHHBIX
B MH(OPMAaLIMOHHBIX UCTOUHMKAX TIPOTUBOPEYUMUIA;

OCYIL[eCTB/IATh Pa3BEPHYTHIN MH(GOPMALIMOHHBIN MOUCK U CTaBUTh Ha €ro OCHOBE HOBbIE
(yuebHble 1 TI03HaBaTeJ/IbHbIE) 3a/1aUl;

MCKaTh ¥ HaXOAWTb 0000IEHHBIE CITOCOOBI PellleHus 3a7iay;

MIPUBO/IUTh KPUTHUECKHE apTyMeHThbI KaK B OTHOIIIEHUU COOCTBEHHOTO CY>KIEHWs, Tak U B
OTHOILIEHWH JIeVCTBUN U CY)K[eHUI JPYTroro 4eyioBekKa;

aHa/IM3UPOBaTh W TIPeoOpa30BBIBaTh IMPO0JEMHO-TIPOTUBOPEUMBLIE CHUTYAIUY;

BLIXO/IUTh 3a pPAMKU yueOHOro TipegMeTa U OCYIIECTB/IATb Iie/ieHarpaB/ieHHbIA TMOUCK
BO3MO)KHOCTH IIIMPOKOTO TIepeHoca CpeiCTB U CIIocO00B AeHCTBYS;

BLICTPAMBaTh HWHAMBUYabHYI0 00pa30BaTe/IbHYI0 TPAeKTOPHIO, YUWUThbIBas OTPAaHUUEHUs CO
CTOPOHBI /IPYTMX yUYaCTHUKOB U peCypCHble OTpaHUUEeHUS;

3aHMMAaThb pa3Hble TIO3ULIMK B TI03HABaTe/JIbHOU JeATeNbHOCTH (ObITh YUEHHUKOM U yudTeseMm;
dopmyrpoBate  00pa3oBaTe/bHBIA  3alPOC U BBIMOJIHATH  KOHCYJ/IbTaTHBHBIE  (DYHKIMU
CaMOCTOSITe/IbHO; CTaBUTh MpobseMy U paboTaTh Haj, e€ pellleHWeM; YMpaB/siTb COBMECTHOU
M03HaBaTe/bHOM AesITe/TbHOCTbIO U MOAYUHSITHCS);

-0cg0eHUe KOMMYHUKAMUBHbIX YHUBEPCA/NbHbIX yUeOHbIX deticmeuli:

OCYLL[eCTBJIAATh JIeJIOBYH0 KOMMYHHMKALIUIO KaK CO CBEDCTHUKAaMU, TaK U CO B3POC/IbIMU (KaK BHYTPU
oOpa3oBaTe/ibHOM OpraHU3al|H, TaK U 3a eé rpejieiaMu);

l'IpI/I OCYLL[GCTBJIQHI/II/I prnHOBOﬁ pa6OTLI 6bITL KdK pYKOBO,Z[I/ITeIIeM, TdK WU Y/IeHOM HpOQKTHOﬁ
KOMaH/Ibl B pa3HbIX pOJisiX (reHepaToOpoM Wjiei, KpUTUKOM, MCTIO/IHHUTEe/IEeM, TPe3eHTYIOMUM U T.
a.);

pa3BepHyTo, JIOTUUYHO WM TOYHO M3/1ardaTb CBOHRO TO‘-IKy BPEHI/IH C HCIIOJIb30BaHHUEM aAEKBaTHLIX
(YCTHBIX U MMCbMEHHBIX) SA3bIKOBBIX CPE/ICTB;

paCl'IO3HaBaTb KOH(i)JII/IKTOl"EHHBIe CI/ITyaL[I/II/I u npe,qo*eraLuaTb KOH(I)J'II/IKTBI A0 UXx aKTHBHOﬁ

(a3wbi;
COT/IaCOBBIBAThH MO3WIMM  WIEHOB  KOMaHZAbI B Tiporjecce  paboThl  Hag — oOmuM
MIPO/IyKTOM/pellieHreM;

MIPe/JICTaB/ISATh MyO/IMUHO pe3y/IbTaThl MHUBU/IYa/TbHON U TPYIIOBOM ZeITeTIbHOCTU Kak Tepef
3HAaKOMOWM, TaK U repej; He3HaKOMOM ayAUTOpHel;

no/0upaTh TIAPTHEPOB /s [Ie/IOBOM KOMMYHUKAL[UM, WCXOAs W3 COoOpakeHUM
pe3y/IbTaTUBHOCTH B3aUMOZIEUCTBUS, a He TMUHBIX CUMIIAaTU;



BOCIIPUHUMATh KPUTHUECKHE 3aMeuaHusi Kak pecypc COOCTBEHHOTO Pa3BUTHS;

TOYHO M EMKO (DOpMYJMPOBATh KaK KPUTHUECKUEe, TaK M OJ00pHUTe/NbHbIE 3aMeuaHusi B aJpec
IpYTUX JIofie B paMKaxX [lefloBoi W o06pa3oBaTe/lbHOM KOMMYHHUKALUM, W30erass mpd 3TOM
JIUYHOCTHBIX OL[€HOUYHBIX CYKIEeHUH.

IIpeagMeTHBIMU pe3y/IbTaTaMM OCBOEHMS BBIMTYCKHWKAMU CpeZiHel IIKO/bl MporpaMMebl 1Mo ¢u3vKe Ha

0a30BOM VDPOBHE SIBJIIOTCS:

c(hOpMHPOBAHHOCTD MPE/ICTABIEHUIN O 3aKOHOMEPHOU CBSI3M W TI03HaBaeMOCTH SIBJIEHUW TIPUPO/IbI,
00 0OBEKTHBHOCTH HAYYHOTO 3HAHUS, O POJIU M MecTe (DU3UKU B COBPEMEHHOM HayuHOUN KapTHHE
MUpa; TTOHWMaHue poiud ¢U3UKU B (OPMHUPOBAHMU KPyro3opa U (yHKLMOHAIbHOW T'PaMOTHOCTU
yesioBeKa /jisl pellieHus PaKTUUeCKUX 3a/ay;

BJ/laZieHle OCHOBOIIO/IAratoIUMU  (U3UUECKUMU TIOHSITUSIMM, 3aKOHOMEDHOCTSIMH, 3aKOHaMU MU
TeOpUsiIMH; YBePeHHOe T0/Tb30BaHue (PU3NUeCcKol TePMUHOJIOTUeN U CUMBOJIUKOM;
c(hopMHPOBAHHOCTD TIPe/ICTaBIeHUN 0 (PU3NUECKON CYII[HOCTU sIBJIEHUM TIPUPO/bI (MeXaHUUeCKUX,
TETVIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAaHTOBBIX), BUZAX MaTepud (BELIeCTBO U II0JIe), ABV>KEHUU
Kak croco0e Cyll[eCTBOBaHUSI MaTepyu; YCBOEHHe

OCHOBHBIX HJiell MeXaHWKH, aTOMHO-MOJIEKY/IIPHOITO YYeHUsl O CTPOeHWM BellecTBa, 3/1eMeHTOB
3/1eKTPOAVHAMUKU U KBAaHTOBOW (DM3WKH; OBJajleHue MOHATUMHBIM anrapaToM U CUMBOJIMUECKUM
A3BIKOM (PU3UKU;

B/laJleHue OCHOBHBIMM MeTOJaM{ Hay4HOTrO I103HaHUs, UCIO/b3yeMbIMU B (U3MKe: Hab/ozieHue,
OTMCaHue, u3MepeHre, SKCIIepUMEeHT; BilaJileHre YMeHUsIMU 00pabaTbIBaTh pe3y/ibTaThl M3MepeHuH,
00Hapy>XvBaTh 3aBUCHMOCTb MeXAy (U3NUeCKUMU BeJIMUYMHAMH, OOBSICHATH IOJyUYeHHbIe
pe3y/bTaThl U /leflaTh BbIBO/bI;

B/aJleHNe YMEHHUSIMU BbIJBUraTh TMIOTE3bl HA OCHOBE 3HAHMs OCHOBOIIOJIATaroLMX (U3NYeCKHUX
3aKOHOMEPHOCTell M 3aKOHOB, TPOBEPSTb WX SKCIIepUMeHTaJbHbIMU CpefCTBaMU, (HOpMYIUPYS
1|eJIb MCCTIe[IOBaHUsT; BllaJileHe YMEeHUSIMU OMUCHIBaTh U OOBSICHATL CaMOCTOSITENTbHO TIPOBeZIEHHbIE
9KCTIepUMEHThI, aHaIU3UpPOBaTh pe3y/bTaThl TOYUeHHOW W3 3SKCIepUMEeHTOB WH(OopMaLuu,
orpe/ie/IATh JOCTOBEPHOCTh MIOJIyYeHHOr0 pe3y/ibTara;

yMeHHe pelliaTh MPOCThie U CJI0XKHbIe U3nuecKue 3a/jauy;

Cc(OPMUPOBAHHOCTh YMeHUsI TIPUMEHSITb TIONyueHHble 3HaHUS [ OOBSICHEHWsS YCIOBHMA
MpoTeKaHUss (U3MUeCKUX SIBJI€HUM B TpUpPOJe M /il TIPUHATUS TPAKTUYeCKUX pelleHud B
MOBCEeJHEBHOU »KU3HU;

MOHMMaHue (U3MUeCKUX OCHOB U MPUHLUIOB AeHCTBYs (paboThl) MalllH U MeXaHU3MOB, CPEJICTB
Tiepe/IBYDKeHUs] U CBSI3H, OBITOBBIX TMPHUOOPOB, TIPOMBILUIEHHBIX TEXHOJIOTMUYECKUX IPOLIeCCOB,
B/AMSIHUS KX Ha OKPY)KAIOL[YI0 Cpefly; OCO3HaHMEe BO3MOXXHBIX [PUUMH TEeXHOTeHHBbIX M
9KO0JIOTMUeCKUX KaTacTpod;

c(OpMUPOBAHHOCTh COOCTBEHHOW TIO3WIMMA 10 OTHOLIEHHI0 K (u3nuveckol WHQoOpMaruy,
T10/IyyaeMOoM U3 pasHbIX NCTOYHUKOB.

IIpegMeTHbIe pe3y/IbTaThl OCBOEHHSl BBIMYCKHUKAMM CpeJHel LIKOJ/bl IporpamMmbl IO (U3MKe Ha
yrnyOnéHHOM ypOBHE [JO/DKHBI BK/IIOUYaTh TpeOOBaHMSI K pe3y/bTaTaM OCBOeHHsi 0a3oBOro Kypca u
JIOTIOJTHUTEJIHO OTpakaTh:

c(OpPMUPOBAHHOCTh CHUCTEMBI 3HaHWK 00 0OHIMX (QU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHax u
TEOPHSIX U TPeJCTaB/IeHHH 0 JelicTBUM BO BcenleHHOM (ri3nuecKrx 3aKOHOB, OTKPBITHIX B 36MHBIX
YCTIOBUSIX;

0TpabOTaHHOCTh YMeHUsI MCCIef0BaTh W aHaIM3UPOBaTh Pa3HOOOpa3Hble (Gu3NyecKre siBIeHUs U
CBOMCTBa 00BEKTOB, 0OBSICHSITH Teopu3nUecKre SBJeHUs U TIPUHLMITEI PAaOOTHI U XapaKTepPUCTUKH
pubOPOB U YCTPOUCTB;

BlaZiecHHe MeTOJaMHM  CaMOCTOSITeJIbHOTO  TUIAHUPOBAaHWSI ¥ TPOBeJieHUs — (DU3NUeCKUX
JKCIIEPUMEHTOB, OIMCAHUS W aHa/lu3a IOJyYeHHOW W3MepUTe/NbHON WH(pOPMAIMY, OmpeeneHus
JOCTOBEPHOCTH TIOJTyYeHHOTO Pe3yJIbTara;

cOopMHUPOBAHHOCTH YMEHHIA IPOrHO3UPOBATh, aHAIM3UPOBATh U OL|eHUBATh [TOC/Ie/ICTBUS OBITOBOM
Y TIPOM3BO/ICTBEHHOM [IesITe/IbHOCTH YesIoBeKa, CBSI3aHHOMU C (YU3NUYeCKUMU TIPOLIeCCaMH, C TTO3ULIUHI
3K0JIOTMYecKor 6e30macHOCTH.



Copepxxanue

HasBanue
pa3fena

Kosnu
€CTBO
JacoB

Copep:xaHue yueOHOT0 pa3jena
OcHoBHbIe H3yyaeMble BOIIPOCHI

KonTponas
(mpakTHueckKue u
J1abopaTopHbIe
paboThl,
TBOpPYECKHE U
NPOEKTHBIE
PaboThI, IKCKypCcHH

u ap.)

10 knacc (68 yacos, 2 yaca B Hefie/0)

1 Bgepgenue. 1
dusnka u
eCcTeCTBeHHO-
Hay4YHbIU MeTOJ
TNIO3HaHUSA
TIPUPOJBI
1.1 | ®usuka u 1 ®usnka — ¢yHamMeHTa/IbHasi HayKa O
eCTeCTBeHHO- npupoge. HayuHblil MeTo/, MO3HaHUS MUpa.
Hay4YHbIU MeTO/, B3auMocBsi3b Mexxay GU3UKON U IpyTUMHA
TMO3HaHUS eCTeCTBeHHbIMU HayKaMy. MeTo/bl
MIPUPO/BI Hay4YHOT'0 UCC/e[J0BaHuUs (PU3NUeCKUX
siBjieHNH. Pr3nueckre BeJTMUUHBI.
[MorpemiHocT N3MepeHui PU3NUeCKrX
Be/IMunH. MojieupoBaHye sIBJIeHUH U
TMPOLIeCCOB MPUPOABI. 3aKOHOMEPHOCTh U
CJlyyaliHOCTh. PU3MUecKre 3aKOHbI U
rPaHuL{bl KX IPUMEHUMOCTH. DU3nueckue
TeOPUU U MPUHLIUII COOTBETCTBUS. Postb U
MecTo U3MKHU B (POPMHUPOBaHUU
COBpeMEeHHOW HayuHOU KapTHHbI MUPa, B
MPaKTUUeCKOU J1eATe/TbHOCTH JII0/IeH.
®dusrKa U KyJbTypa.
2. MexaHnvika 27




2.1

Kunemaruka

Mexanuueckoe gBrxkeHue. CucteMsl
orcuéra. CkassipHble U BeKTOPHbIE
¢dusnyeckre BelMuMHbL. MaTepuabHas
Touka. [TocTynarenbHoe [BUKeHHe.
TpaekTopwus, MyTh, lepeMelLieHue,
KOOp/IMHAaTa, MOMEHT BpeMeHH, IIPOMEeXKYTOK
BpeMeHU. 3aKOH OTHOCHUTE/IbHOCTH
JBI>KeHUs1. PaBHOMepHOe MpsiMoJTMHeHOoe
nBKeHue. CKOPOCTb paBHOMEPHOTO
TMIPSIMOJIMHEMHOT O /IBH)KeHHs1. Y paBHeHHe
paBHOMepHOrO /BWKeHUs. I'paduku
PaBHOMEPHOT'O ABWKEHUS

HepaBHomepHoe fiBrkeHue. CpeHsist
CKOpOCTb. MrHOBeHHast CKOPOCTb.
YckopeHue. PaBHOYCKOpeHHOe JBUKeHue.
YpaBHeHNe PaBHOYCKOPEHHOI'O /IBWKEHUSI.
I'padviku paBHOYCKOPEHHOTO

nBrkeHusi. C80600HOe nadeHue med.
YckopeHue c80600H020 nadeHusl.

[IBr>KeHue 110 OKPY>KHOCTH C TIOCTOSIHHOM 110
MO/IyJIF0 CKOpPOCThIO. LleHTpocTpemMuTenbHOe
yCKOpeHUe.

Yeanoeas ckopocmb, uacmoma u nepuoo
obpaujeHusl.

JlabopaTopHas
pabora Ne 1
«M3yuenue
JIBYDKEHUS Tefa,
OpoliieHHOTO
rOpH30HTA/IbHO

2.2

3aKOHbI
JMHAMMWKA
HrroToHa

ABnenvie unepuuu. Macca u cusa.
NHepranbHble CUCTeMbl OTCUETA.
Bsaumogerictue tesn1. CrnoxeHue ChJl.
[TepBbIii, BTOPOI U TPeTHI 3aKOHBI
HetoToHa.

IpuHyun omHocumenbHocmu I'anunes.

2.3

Cuinl B
MeXaHHKe

3aKOH BCEMHPHOIO TATOTEHUS.
I'paBuTaLIOHHAs [TOCTOSIHHAS.

Cuna Tsbkectd. Cuna mscecmu Ha opyaux
naaHemax. Ilepsas KocmMuueckas CKOpoCmb.
JlsudiceHue HebecHblx mes U CNymHUKO8.
Bec v HeBecOMOCTB.

Cuel yripyroctu. 3akoH ['yka.

Cuibl TpeHus.

JlabopaTopHast
pabota Ne2
«M3mepenue
JKECTKOCTU
TIPY>KUHBI»
JlabopaTopHast
pabora Ne 3
«3mepenue
K03 duieHTa
TPeHUsI
CKOJTb)KeHHUsD»
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3aKOHbI
COXpaHeHHsI B
MeXaHHKe

Nmnynbe Tena. UMy abC crsibl. 3aKOH
COXpaHeHHsl UMITyJibca. PeakTMBHOE
[IBYDKEHHe.

Pabora cusbl. MOIIHOCTB.

Kunetnueckas sHeprus.

Pabota cunbl Tsbkectu. [ToTeHIMaibHas
5Heprus Teja B TPaBUTALIMOHHOM TIOJIe.
Pabota cunbl ynpyroctu. [ToTeHuanbHast
3Heprusi yrpyro zepopMUpOBaHHOTO TeJia.
3aKoH COXpaHeHHsI MeXaHUUeCKOM SHepruM.

2.5

CraTtuka

PaBHOBecHe MaTepuasbHOW TOUKHU U
TBEpAOro Tesa. Bubl paBHOBecusi. Y CJIOBUS
paBHOBECHS.

MOMEHT CUJIBI.

2.6

OCHOBEBI
IU/IpOMeXaHuKH

[Hasnenve. 3akoH Ilackasns. PaBHoBecue
JKUJIKOCTH U ra3a. 3akoH Apxume[a.
[InaBanue TeJ.

JeudiceHue xHcudkocmu. 3akoH bBepHyaau.
YpaseHeHue bepHyanu.

27

[IpoBepka
3HaHUI

KoutponbHas
pabota Ne 1 1o
pasziesiam repBoro
TIOJTyT OIS

MonekynsapHas
¢u3vKa u
TepMOJIMHAMUKA

17

3.1

OcHOBBI

MOJIEKYJISIPHO-
KUHETUUYeCKOU
teopuu (MKT)

MonekynsipHo-KuHeTHuecKasi Teopusi (MKT)
CTPOeHUA BelllecTBa U eé
5KCIepUMeHTabHble J0Ka3aTe/lbCTBa.
bpoyHOBCKOe [BUKeHUe.

Temneparypa ¥ TelJIoBOe paBHOBeCHe.
Ikans! Lenbcust u KenbBuHa. AbGcomoTHas
TemIiepaTypa Kak Mepa CpefiHei
KUHEeTUYEeCKOW SHepruu TeIryIoBOro
JIBUD)KEHUS UaCTHL] Bell[eCTBa.

Cu/ibl B3aUMO/eMCTBUSI MOJIEKYJT B Pa3HbIX
arperaTHbIX COCTOSIHUSIX BellleCTBa.

Mogenb «ueanbHbIN ra3».

[aBrenue rasa. CBg3b MeX2y [jaBjlieHUeM U
Cpe/iHell KUHeTUUeCKOM sHepruei
MOCTYMATe/IbHOTO TeIJIOBOTO ABW>KEHUST
MOJIeKyJ1 U/ieasibHoro rasa.

OcCHOBHOe ypaBHeHUe MOJIEKY/ISIPHO-
KWHEeTHYeCKOW Teopry 1leaJbHoro rasa.

3.2

YpaBHeHue
COCTOSIHUA rasa

YpaBHeHMe COCTOSIHUS UZeanbHOro rasa.
YpaBHeHue MeHjeneeBa-KamnelipoHa.

JlaboparopHast
paboTtaNe4

N3onpouieccel. ['a30Bble 3aKOHBI. «OKCIepyMeHTabHa
s1 IPOBepKa 3aKOHa

I"eii-JIroccaka»




3.3

B3aumurie
TripeBpaleHus
>KMIKOCTH U rasa

B3avMHble nipeBpallieHus )XUAKOCTU U rasa.
HaceijeHHble ¥ HeHaChIIIIeHHbIE

napsl. /laBjieHyre HaCBILLEHHOTO I1apa.
Kunenue. BiaxHOCTb Bo3/yxa.

3.4

JKuakoctu u
TBep/ible Tena

Mogenb CTpoeHHs KUJKOCTH.
[ToBepXHOCTHOE HaTsHKEHHeE.

CmauusaHue u HecMavusaHue.

Kanunnspebil.

Kpucrannuueckue v amopgHbie

Tena. Modenb cmpoeHusi meépobix

mes. MexaHWuecKre CBOMCTBA TBEPABIX TeJl.
JKuzkue KpucTasiibl.

3.5

OCHOBBI
TePMOJUHAMUKHU

BHyTpenHsis sHeprus. TepMogrHaMuyeckas
cucTeMa U eé paBHOBECHOE COCTOSIHUE.
PaboTa u Terionepeziaua Kak Crioco0bl
V3MeHeHHs1 BHyTPeHHel SHepruu.
KonnuecTBo Temniorsl.

TeryoéMKOCTE.

YpaBHeHHe TerioBoro banaHca. IlepBbiit
3aKOH TepMO/JMHAMUKH.

A rabaTHBIH rporiecc.

HeobpaTrMOCTh Te/IOBbIX

TIPOIIecCOB. Bmopoli 3akoH mepMOOUHAMUKU
U e20 cmamucmu4eckKoe mo/aKo8aHue.
[Tpeobpa3oBaHusi S3HEPTUH B TETJIOBBIX
MawmHax. uka KapHo. KI1/[ TerioBbIx ma-
LIWH.

OCHOBBI
3J1IeKTPO/IU-
HaMUKU
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4.1

OJIeKTPOCTaTUKA

16

OnekTpuuecKuit 3apsifi. 3aKOH COXpaHeHUsI
3JIEKTPUUECKOr0 3apsiZia. DJeKTpUUecKoe
B3aumMogencTeue. 3akoH KyioHa.
Bauskodelicmsue u danbHoOelicmaue.
Hanpspk@HHOCTB 1 TTOTeHLMan
3JIeKTPOCTAaTUUeCKOT0 T0JIsI, CBS3b MEXY
HUMMU.

JIMHUM HaTpsHKEHHOCTH U
9KBUIOTeHLIMa/IbHbIe TTIOBEPXHOCTH.
[TpUHLUIT CyTIepIIO3UI[UH 3/IEKTPUUeCKUX
riosieli. Pa3HOCTb MoTeHLUanoB. I1Ipo8oOHUKU
U Ou3/1eKMpUKU 8 3/1eKmpuUUYecKom nose.
DJIeKTpUYecKasi EMKOCTb.

Konpencarop. SHepaus 31ekmpuuecko2o
noss.




Peseps

11 knacc (68
4acos, 2 yaca B
He/IeJTI0)
3aKOHBI [ToctosiHHbId  3nekTpuueckud TOK. Cua | JTabopaTtopHas
ITOCTOSIHHOT'O ToKa. Cornporusiienue. [lociegoBarensHoe U | pabora Ne 1
TOKa TrapasiiejibHOe COeJMHeHHWsl IPOBOJHUKOB. «[TocnenoBarenbHOE
PaboTa 1 MOIITHOCTh TOKa. 3aKoH J[Koy/isi- Y Tiapa’ijiesibHoe
JleHua. CoeIMHEeHUSs
AnektpoawxkyLjas cuna (31C). TIPOBOJHUKOB»
3akoH Oma /1151 TTOJIHOM 3/1eKTPUYeCKOu JTaGopatopHast
LeMH. pabota Ne 2
«3mepenue JJ1C u
BHYTPEHHer o
COTIPOTHBJIEHUS
VICTOYHUKA TOKA.»
OneKTpUUecKui O/eKTpOHHas! [IPOBOJVUMOCTb MeTaJl/IOB.

TOK B Pa3/IMYHbIX
cpezax

3aBUCUMOCTh COTIPOTHB/IEHUS IPOBOIHUKA
OT TeMIepaTyphbl.

Ceepxnpogooumocmb.

OneKTpUYeCcKuil TOK B MOTYNPOBOJHUKAX.
CobcTBeHHast ¥ MPUMeCHas IPOBOIMMOCTH.
p-n-riepexoz. I1o1ynpo8ooHUK08bIll Ouo0,
mpaH3ucmop. IlonynpogoOoHuKosble
npubopbl.

ONeKTPUYeCKri TOK B

3MeKTPOUTaX. I/1eKmpoau3.
OneKTpUYeCcKuii TOK B BaKyyMe U rasax.
Ilnasma.




1.1

MaruuTtHoe 1ose

MarnutHoe mosie. MHAyKLus
MarHuTHOTO T10Jis1. BeKTOp MarHUTHOM

WHAYKLWHA.

[elicTBYe MarHUTHOTO TOJIs1 HA NPOBOJHUK C
TOKOM U JIBIXKYLLYHOCSI 3aPSPKEHHYO
yacTuLly.

Cuna Amrnepa. Cuna JlopeHua.

[TpaBusio /1eBOM pyKH.

MarHuTHbIe CBOKCTBA

BelllecTBa. MaeHUmHas 3anucb uHopmayuu.
DnekmpouszmepumesbHble NpUOOPbI.

1.2

OJIeKTPOMarHuTH
ast UHAYKLWs

SIBneHue 371eKTPOMarHuTHOM UHAYKLUH.
MaruutHbii notok. [Ipasuno Jlenna. 3akoH
3/1eKTPOMarHUTHOW MHAYKLIWU.
OJIeKTPOMarHUTHOE ToJIe.

Buxpesoe 3nekmpuueckoe

nose. [IpakTryeckoe NpuMeHeHNe 3aKOHA
3JIEKTPOMarHUTHOU

UHAYKUWU. Bo3HukHogeHue 3/]C uHOyKyuu 8
08UIICYUWUXCS NPOBOOHUKAX.

fIBneHue caMOMHYKIMH.

WMHAyKTUBHOCTS.

OJHEPrusi MarHUTHOTO T10JIs1 TOKA. DHep2ust
3/1€KMPOMA2HUMHO20 NOJAL.

JlaboparopHast
pabora Ne 3
«3yyenue
JIeCTBUS SIBJIEHUS
3/71eKTPOMarHATHOU

WHAYKIWNA.

MexaHuueckue
Koe0aHus
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2.1

MexaHuueckue
KoJyiebaHus

MexaHuuecKre KoieOaHusl.

CBo0OojHbIe KojebaHusi. MaTeMaTHyecKui 1
MPY>KUHHBIN MasiTHUKU. [IpeBpaiiieHus
9HEPryu MpH KojiebaHUsIX. AMIUIATY/1a,
Tepro/, YacToTa, a3a KosebaHuiA.
BoIHy>KeHHbIe KosiebaHMsI, pe30HaHC.

JlaboparopHast
pabota Ne4
«Onpegenenuve
YCKOPEHUsI
CcBOOOZHOrO
Ta/IeHust IPU
TIOMOIIA MasITHUKA.»

2.2

OJIeKTPOMAarHUT-
HbIe KoJjie0aHus

DJIeKTpOMarHuTHbIe KoJiebaHusl.
KonebarenbHbIi KOHTYP.

CB00OO/HbIE 3/IEKTPOMarHUTHbIE KOTeOaHWsI.
AsmokonebaHus. BbiHyJcOeHHble
3/1eKmpoMazHUmMHble KoaebaHusl.
[TepeMeHHBI TOK.

KoHndeHncamop u kamyuika 8 yenu
nepemeHH020 moka. Pe3oHaHc 8 yenu
nepemMeHHO20 MoKd.

DnemeHmapHas meopust mpaHcgopmamopa.
ITpouseodcmeo, nepedaua u nompebaeHue
3/1eKmpu4eckoll 3Hepaull.

2.3

Mexanuuyeckue
BOJTHEI

Mexanuueckue Bo/HbL. [lonepeunsie u
MIPO/0JIbHbIE BOHBI. DHEPrust

BOJIHBI. MTHMepgepeHyus u ouppakyus
80/1H. 3BYKOBbIE BOJTHBI.




2.4 | DNeKTpPOMarHuTH | 5 DJIeKTPOMarHUTHOE ToJIe.
ble BOJIHBI ONeKTPOMarHUTHbIE BOJIHBI.
BuxpeBoe snektpryeckoe none. Cgolicmea
5/1eKMPOMA2HUMHBLIX 80/H. Jluarna3oHbI
3J1eKTPOMAarHUTHBIX U3/TyYeHUN U UX
NpakTUYeCcKoe IIpUMeHeHue.
IMpuHyunbl paduocesnsu u meaesuoeHusl.
3. Orntuka 13
3.1 | CeeroBbIe 11 I'eomeTprueckast ortyka. [IpsMonuHeliHoe JlabopaTopHast
BOJIHBL. pacrpocTpaHeHHe CBeTa B OJJHOPOJHOMN pabora Ne5
I'eomeTpuueckas cpefie. 3aKOHBI OTPayKeHUs U MPe/IOM/IeHUs «3mepenue
Y BOJTHOBast cBeta. [TonHOe oTpakeHre. OnTHyeckre roKasaresst
OINTHKA NIpUOOPHI. TIpeJIOMJIEHHS
BonHoBbIe cBolicTBa cBeTa. CTeK/1a»
CkopocThb cBeTa. IHTepdepeHIus cBeTa. JlaboparopHasi
KorepenTtHocTb BosiH. ludpakiiys cBeTa. pabota Ne 6
ITonsipusanus ceeta. [ucnepcuys ceeTa. «Onpepgenenuve
IIpakTueckoe rpuMeHeHue JJTUHBI CBETOBOM
3/IeKTPOMArHUTHBIX U3/Ty4YeHUH. BOJIHBI»
3.2 | N3nyuenve u 2 Bup! usnydenuit. VIcCTOUHMKY CBeTa.
CIIeKTPBI Cniektpel. CrieKTpaibHbIN aHaIus.
TenoBoe usnyuenue. Pacnpedenerue
9Hepauu 8 cnekmpe abCcoaOMHO UEpPHO20
mesa.
[IIkana 3/1eKTpPOMarHUTHBIX BOJIH.
HabsmoeHue crieKTpoB.
4 OcHOBBI 3
crieLaJbHON
Teopuu
OTHOCUTeJIb-
HOCTU
3.1 | OcHoBbI 3 Ipuuunbit nosigneHus CTO.
crieLlabHON IToctynarsl CTO: MHBAapUAHTHOCTL MOAY/ISA
Teopuu CKOPOCTH CBeTa B BaKyyMme, [IPUHLIUII
OTHOCHUTE/IbHOCT OTHOCHUTE/IbHOCTH DWHILTEeNHa.
u (CTO) ITpocmpaHcmeo u epems 8 cneyuanbHoOU

meopuu omHocumeabHocmu. SHepausi U
UMnNyabc c80600HOL Uacmuybl.

CBsI3b MaCChl ¥ SHEPTHU CBOOOHOM
YaCTHLbI. DHEPTHs MOKOSL.




KBanToBas
¢du3vka

17

5.1

CBeTOBLIE
KBAHTbI

ITpedmem u 3ad0auu K8aHMOBOU (pu3UKU.
['unore3a M. I1naHka o0 KBaHTax.
d®oto3ddexT. POTOH.

YpaBHeHue A. DVHILITeHHA JJ1s1
doroaddekTa.

Onbimbt A.I'. Cmosnemoea.

3akoHbl pomosapexma.
KoprmyckysipHO-BO/THOBOM

nyamusM. Jugppakyus
3/1eKmpoHo8. [laByieHne cBeTa.

Oneitel I1.H. Jlebenera u C.1. BaBusogsa.
CooTHOIIIeHHe HeoTpeie/IEHHOCTeH
IefizeH6epra.

5.2

ATomHas ¢pu3mMKa

OnsbiThl Pe3epdopga. [TnanetapHasi Mozenb
crpoeHusi aroMa. OObsICHEHHe JTMHeHUaToro
CreKTpa BOZ0pPO/a Ha OCHOBe KBAHTOBBIX
rocryJsiatoB bopa.

CnoHmaHHoe u 8bIHyHCOeHHOe

usnyueHue ceema. Jlasepbi.

5.3

dusuka
aTOMHOTO si/ipa

CocTaB U CTpoeHHe aTOMHOTO sifipa.
N3oTonel. AnepHblie CUIbL.

Ob6MmeHHasn mooe/b 10epHO20
83aumodelicmeusl.

[HedekTt Macchl U SHeprus CBS3M sifipa.
PagnoakTMBHOCTh. BU/bl paIi0aKTUBHBIX
ripeBpallieH’i aTOMHbBIX

snep. PaduoakmueHoe u3snyueHue, npasuia
CMeuwjeHusl.

3aKOH pPa/IM0aKTUBHOTO pacrmaja.

Mertobl Hab/IOieHNsT U PeTUCTPaL[iu
3/IeMeHTapHbIX YaCTHI].

SlnepHble peakiuM, peakLuu JeeHus U
cuHTe3a. llernHas peakijusi geneHus

siiep. S0epHas s3Hepeemuka. TepmosifiepHbIi
CUHTe3.

[IpumeHeHue siepHOM

sHepruu. buonozuueckoe delicmeue
paouoaKkmueHblx uzayyeHutl.

5.4

O/ileMeHTapHbIe
4acTULbI

OneMeHTapHbIe YaCTHULIbI.
dyHJameHTaIbHble B3aUMO/IeHCTBUSI.
YckopuTenu 3/1eMeHTapHbIX YaCTHL.

Pezeps




IInanupyemble pe3y/ibTaThl (MpejMeTHbIE)

Ne
n/n

Ha3panue pa3pgena

Komnu
eCT-Bo
JacoB

IInanupyemble pe3y/ibTaThl (IpejMeTHbIE)

10 knacc (68 uacoB, 2 yaca B He/Je/TI0)

Beenenue. ®usvka u
eCTeCTBEeHHO-
Hay4YHbI MeTOJ,
TI03HaHMS IPUPO/IbI

1

1.1

dusukKa u
eCTeCTBeHHO-
HayUHbIA MeTO[
TTO3HAHMS IPUPO/BI

OOBsSICHATb Ha KOHKPETHBIX MIpUMepax pPosib U MeCcTO (PH3UKU B
(hopMHpOBaHUM COBPEMEHHOM Hay4YHOM KapTUHBI MUPa, B
Pa3BUTUU COBPEMEHHBIX TEXHUKU U TeXHOJIOTUM, B
NPaKTUYeCKOH JleaTe/IbHOCTH JTIofied. JleMOHCTprpoBaTh Ha
TprMepax B3aUMOCBSI3b MeXXy GU3UKOU U IPYTUMU
eCTeCTBeHHbIMU HayKaMHU.

Bocrpor3BoauTh cxeMy HayYHOTO T03HaHUSI, TIPUBO/IUTh
NpUMepsbl eé UCrosb3oBaHus. [laBaTh onpeseneHye MOHATUNA U
pacrio3HaBaTh UX: MO/ieJib, HayuHasi TUTIoTe3a, (pusnueckas
BeJIMUMHA, (hr3nuecKoe siBjieHre, HayuHbld (akT, hru3nueckuii
3aKOH, (hr3ryecKast TeOpUsl, IPUHLUIT COOTBETCTBUSI.
OO60CHOBBIBaTh HEOOXOJUMOCTD MCITO/Ib30BaHUSI MOZe/el JiIst
ornvcaHus (Hr3NUYeCcKUX siBJIeHUH 1 mipotieccoB. [IpUBOANUTE
NpUMepbl KOHKPETHBIX SIBJIEHUH, MPOLeCCOB U MO/iernel /It UX
OTHCAHHUSI.

[TpuBOAWTE pUMepH! (PM3KMYeCKUX BeJuurH. PopMyIMpoBaTh
(u3nyeckrie 3aKOHbI. YKa3bIBaTh IPaHULIbI IPUMEHUMOCTH
(h13ryeCcKrx 3aKOHOB.

[TpyBOAWTE MPUMeEpPHI UCTIOMb30BaHUS (PU3NUECKUX 3HaHUH B
JKUBOIIMCH, apXUTEKTYpe, 1eKOpaTUBHO-TIPUK/Ia/[HOM
MCKYCCTBe, My3bIKe, CTIOpTe.

Oco3HaBaTh LIeHHOCTh HayUHOT'0 TI03HaHUsI MUpa 15
Yye/ioBeUeCTBa B 1]€JIOM U JI/Isl KaXKZ0Tr0 uesioBeKa B
OT/1e/IbHOCTH, B&)KHOCTh OB/IaJileHNsi MeTOZ,0M Hay4YHOTO
TI03HAHUS J/1s1 JOCTMOXKEHUsI ycrexa B JIFoOoM BUjie
MPaKTUYEeCKOH /1eATeIbHOCTH.

['oTOBUTE Mpe3eHTaly U COOOILeHHs TI0 U3yUeHHbIM TeMaM
(BO3MOJKHBIE TEMBI TTPe/ICTaB/IeHbl B YUeOHUKE).

MexaHuka
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Kunematuka

[aBatb oripejie/sieHue TOHATHN: MexaHUUeCKoe JIBIKeHue,
MOCTyTIaTe/IbHOE /IBU)KeHHe, paBHOMEPHOe JIBIKeHUe,
HepaBHOMEpPHOe /IBI)KeHHe, PaBHOYCKODEeHHOe JIBIKeHHe,
JBIDKeHUe 10 OKPY>KHOCTHU C TIOCTOSTHHOM CKOPOCThIO, CUCTeMa
0TCYéTa, MaTepyasibHasi TOUKa, TPaeKTOPUs, MyTh,
repemMelijeHre, KOOp/IMHaTa, MOMEHT BpeMeHH, POMEeXKyTOK
BpeMeHH, CKOPOCTb PABHOMEPHOT'O JABV)KEHUSI, CPeHsIs
CKOPOCTh, MTHOBEHHasi CKOPOCTb, YCKOpeHHUe,
LIeHTPOCTPeMUTe/IbHOe YCKOpeHHe.

Pacrio3HaBaTh B KOHKPETHBIX CUTYyalUsX, HAO/TFOAATh SIBJIEHUS:
MeXaHHuecKoe JBH)KeHHe, TIOCTYIIaTe/IbHOe JABIKeHUe,
paBHOMEpPHOe /IBI>KeHre, HepaBHOMEPHOe /IBUKeHue,
PaBHOYCKODEHHOe JIBIKeHUe, 08UMHCeHUe C yCKOpeHUeM
€80000H020 NadeHusl, TBWKEHHE 110 OKPY>KHOCTH C TTIOCTOSTHHOM




CKOPOCTBIO.
Bocnpor3BoauTh siBNeHUs: MexaHUuecKoe JIBIKeHue,
paBHOMEpHOe /IBI)KeHUe, HepaBHOMEepPHOe JIBI)KeHHe,
PaBHOYCKOPEHHOe /IBUKEHUe, 08UJMCEHUe C YCKOpeHUeM
€80600H020 nadeHusi, BV>KeHUEe 110 OKPYKHOCTU C TIOCTOSIHHOM
CKOPOCTBIO /1J151 KOHKPETHBIX TeJl.

3aziaBaTh CUCTeMy OTCU€Ta /IJIs1 ONUCAHUS JABWKEHUS
KOHKDETHOTr'O TeJia.

Pacrno3HaBaTh CUTYaL[H, B KOTOPBIX T€JI0 MOYKHO CUHATATh
MaTepyaabHOW TOUKOM.

OnuceIBaTh TpaeKTOPUU JBH)KEHUS TeJl, BOCIIPOU3BO/IUTh
JIBIDKEHUE U TIPUBO/IUTh PUMephI TeJl, UMEIOIIUX 3a/laHHYI0
TPaeKTOPUIO JIBWKEHUSI.

OmnpefiensTb B KOHKPETHBIX CUTYaL[UsIX 3HAUeHUs CKa/IIPHBIX
(hM3MYeCKUX BeJIMUMH: MOMEHTa BpeMeHH, IIPOMeXXyTKa
BpeMeHH, KOOpAUHAThI, yTH, CpeJjHel CKOPOCTH.

HaxoauTe MOZLy/Ib M TPOEKLIMH BEKTOPHBIX

BeJIMUUH, 8bINO/HSIMb 0elicmausi YMHOMCeHUsl Ha
UuC/10,C/0XKeHNUs], 8bIUUMAHUSL BEKTOPHBIX BeJIMYMH.
OnpefiensTbh B KOHKPETHBIX CUTYyaL[UsIX HarpaB/ieHue, MOAYJ/b U
NIPOEKLIUM BeKTOPHBIX (PU3NUECKUX BeJIMUYMH: IlepeMelljeHHs],
CKOpPOCTH PaBHOMEPHOTO /IBH)KEeHHsl, MTHOBEHHOW CKOPOCTH,
YCKOpPEeHHs, LIeHTPOCTPEMUTEIBHOTO YCKOPEeHHSI.

[TprMeHsTH 3HaHUS O IeHCTBUAX C BEKTOpPaMH, M0J/lyueHHbIe Ha
ypokax reomeTpud. Ck1aobléamsp U 8bIMUMAMb 8eKMOpbl
nepemeujeHutl u ckopocmell.

Bbisiensimb ycmotiuugble nosmopsiowjuecs ces3u mexcoy
8e/UYUHAMU, ONUCBIBAIOWUMU MEXAHUUeCKoe O8UMCEHUe.
Hcnonb3zoeamb pasnuuHble 31eKMpOHHbIE pecypchbl 015
nocmpoeHusi 3KchepuMeHmMa/bHbIX 2paguKkos u ux obpabomxu.
Ycmanaeaueams ¢pusuveckutl cmbica K03 guyueHmos
NpoNopyYUOHAILHOCMU 8 8blsiB/NeHHbIX CB851351X, 8 pe3y/bmame
nosyyams Hoeble (pusuvecKue 8eaUuUUHbL.

Pabomamsb 6 nape, 2pynne npu 8bInoAHeHUU
uccne0o8amenbCKux 3a0aHull.

OyeHugamb peanbHOCMb 3HAYEeHUll NOAYUEHHbIX (PU3UUECKUX
8e/IUYUH.

Bnademb cnocobamu onucaHusi 08UdHceHus1: KOOPOUHAMHbIM,
8EKMOPHbBIM.

3anuchIiBaTh ypaBHEHUs] pABHOMEPHOTO ¥ PaBHOYCKOPEHHOTO
MeXaHUuecKoro ABrkeHusi. COCTaB/sATh ypaBHEHUS
PaBHOMEPHOT'0 ¥ paBHOYCKOPEHHOT O TMPSIMOTMHEHOT 0
JBVDKEHUS B KOHKPETHBIX cUTyauusix. OnpezesnsiTs 1o
ypaBHEHUsIM TlapaMeTphl JABWKEHUS.

[TprMeHATH 3HaHUS O IOCTPOEHWH U UYTeHWH rpa(uKoB
3aBHCUMOCTH MeX/ly BeJIMUMHAMH, TIOTyUeHHbIe Ha ypOKax
anredpel. CTpOUTH rpadUiK 3aBUCIMOCTH KOOP/UHATHI
MaTepHuaJbHOM TOUKU OT BpeMeHH /IBKeHUst. OnpesiesisiTh 110
rpauKy 3aBUCHMOCTH KOOPJMHAThI OT BpeMeHHU XapakTep
MeXaHUUeCKOro JBM)KeHUsI, HauabHY0 KOODJUHATY,
KOOp/IMHATY B YKa3aHHbI MOMEHT BpeMeHU, U3MeHeHre
KOOD/IMHATHI 3@ HEKOTOPBIH IMPOMEXYTOK BpEMeHH, IPOeKLHI0
CKOPOCTH (/11 pABHOMEPHOT'O IPSIMOJIMHENHOTO [IBDKEHUS]).
OmnpepensTs 1o rpaduKy 3aBUCHMOCTH MPOEKLIUK CKOPOCTH OT
BpeMeHH XapaKTep MeXaHW4YeCKOro IBWKeHUs], TIPOEKLII0




Havya/IbHOU CKOPOCTH, MPOEKLUI0 YyCKOPEeHUs], U3MeHeHNe
KoopuHaThbl. OrpeieniaTh Mo TpapUKy 3aBUCUMOCTH MPOEKLIMU
YCKOpeHHs1 OT BpeMeHU XapaKTep MeXaHU4YeCKOro JIBHKeHHs],
M3MeHeHHe TIPOeKLIMY CKOPOCTH 3a OIpe/ie/IéHHbIN
TIPOMEXXYTOK BPEMEHH.

[laBaTh onpe/esieHye TIOHATHI: aOCOIOTHO TBEPZ0€ TeJIo,
TOCTYyTIaTeIbHOE U BpalljaTesibHOe [IBIKeHHsE abCOMI0THO
TBEpAOro Tesa. Pacnio3HaBaTh B KOHKPETHBIX CUTYaLUsX,
BOCITPOM3BO/UTE U HAO/MIOJATh MOCTyTIaTe/IbHOE U
BpalllaTebHOe ABWKeHNs TBEpZoro Tena. [IpuMeHaTs Mozenb
abCco0THO TBEPAOTO Tesia Jjisl ONMCaHUS JBWKEHHS Tell.
BbruncasiTe 3HaUeHHs yI/I0BOM M JIMHEMHOW CKOPOCTeH,
YacTOThI U Nepro/ia obpallieH!st B KOHKPEeTHbBIX CUTYaL{UsiX.

Onpedeassimb napamempbl 08UXCEHUS1 HeOeCHbIX med.
Haxodumb Heob6x00umyto 0451 OAHHbIX pacuémos uHopmayuro
8 HnmepHeme.

Cmpoumb epaguku 3agucumocmu npoekyuu U Mooy s
nepemeuwjeHusi, CKOpocmu MamepuaabHol MouKu om epemeHu
osudiceHus. Cmpoums 2pagpuku 3agucumocmu nymu u
KOOpOUHAMbl MaMepuaabHOU MOUKU OM 8pemMeHU OB8UNCEHUSI.
Onpedenssimb no 2papuKy 3agucumMocmu KOopouHambl om
8peMeHU Xapakmep MexaHU4ecKo20 08UNCEHUS!, HAUAAbHYHO
KOOpOuHamy, KOOpoOuHamy 6 yKa3aHHbIl MOMeHM 8peMeHU,
U3MeHeHUe KOOpOUHAMbl 3a HEKOMOPbILl NPOMEXCYMOK
8pemeHU, npoeKyuo ckopocmu (015 paéHOMepHO20
NPSMOAUHEUIHO20 0BUNMCEHUS), CPeOHIOK CKOPOCMb, MOOY/b
MAKCUManbHOU M2HOBEHHOU CKOpOCMU.

Onpedensimb no epaguky 3asucumocmu npoekyuul
nepemeuwjeHusi om epemMeHuU Xapakmep MexaHuuecKko20
08udHCceHus1, NpoeKyuio ckopocmu (0151 pGBHOMEPHO20
NPAMOAUHEUIHO20 OBUMCEHUS1), USMEHeHUe KOOPOUHAMbl.
Onpedensimb no epaguky 3asucumocmu npoekyuu cKopocmu
om 8peMeHU Xapakmep MexXaHuuecKo20 08UMNCEHUs, NPOeKYUIO
HaUYabHOU CKOPOCMU, NPOEKYUIO YCKOPEHUSs1, NPOeKyuUio
nepemeuwjeHusi, UsMeHeHue KOOpOUHAMbl, NPOUOEHHbIU nymb.
Onpedensimb no epaguky 3asucumocmu npoekyuu yCKOpeHus
om 8peMeHU Xapakmep MexaHUuecKo20 08UMCEHUS1, U3MEHeHUe
npoekyuu ckopocmu, usmeHeHue Mooy/as1 CKOpocmu 3d
onpeoenéHHbIll NPOMeHCymOoK 8peMeHU.

Pa3nuyarhk MyTh U NepeMelrieHre, MTHOBEHHYIO U CPe/IHIO0
CKODOCTH.

V3mepsiTh 3HaU€HUs TiepeMellleHus], Ty TH, KOOPAWHATBI,
BpeMeHH /IBWKeHUsl, MTHOBEHHOUM CKOPOCTH, Cpe/iHei
CKOPOCTH, YCKOPeHUsl, BpeMeHH JIBKEeHUsI.

PaboTaTh B TIape Mpy BBITIOJTHEHUH JIaOOPaTOPHBIX PaboT U
MIpaKTHUeCKUX 3a/jaHuii. [IpuMeHsTs Mo/ieny «MaTepraibHast
TOUKa», «paBHOMEPHOe TMPSMOJIMHeNHOe [IBI)KeHHe»,
«PaBHOYCKOPEHHOE IBI)KEHUE» /ISl OTIMCAHUS IBHKEHHUSI
peasibHBIX Tesl U 00beKTOB, 3yuaeMbIX B Kypce OHO0J/IOrUM.

2.2

3aKOHBI IMHAMUKU
HeroToHna

[laBaThk oripesiesieHe MOHATUN: UHEPLUs], THEPTHOCTh, Macca,
Cw1a, PaBHOZEUCTBYIOLLasl CUJIa, UHepLaibHas CUCTeMa
0TCuéTa, HeMHeplhaJbHas CUCTeMa OTCYETa, reoLieHTpruYecKas
Y re/IMoLeHTpUYecKas CUCTeMbI OTCUETa.




Pacrio3HaBaTh, HabO/MOAATh siB/IeHWEe UHepLUH. [IpUBOAUTE
TIpUMepHI ero NPOsIBIeHUs] B KOHKPETHBIX CUTYyaLUsIX.
OO6BSICHITL MeXaHUUeCKHe sIBJIEHUS B WHEPI[UA/IbHBIX U
HeuHepLMabHbIX CUCTeMax OTCUéTa. BrijensiTh 1efCTBUS Tes
JPYT Ha pyra U XxapaKTepru30BaTh UX CUIaMu. [IpUMeHsTh
3HaHMS O JIeHCTBUAX HaJ, BEKTOPAMH, MOJIyueHHbIe Ha ypOoKax
reomeTpun. OTipefiesisiTh paBHOZEUCTBYOIYIO CHUTY /IBYX U
6osiee cun. Onpedensimb pasHoOelicmeyoujyro cuy
9KCNepUMeHMA/bHO.

®opMynMpOBaTh MepBbIM, BTOPOM M TPeTUM 3aKOHbI HbI0TOHa,
yCJIOBUSI UX TIPUMEHUMOCTH.

Bbisigasimb ycmoliuueble nogmopsiiowjuecst C8s3u Mexicoy
YyCKopeHueMm mena u Oelicmgyiowjeli Ha He2o cu/oll.
Ycmaunaeaueams ¢puszuueckuil cmbica Koaguyuenma
NpoNopYUOHAILHOCMU 8 8blsI8AeHHOLI C853U (8e1UUUHA,
obpamHas macce mena).

Ycmanaenueamb mpemuti 3akoH HbromoHa
9KCNepuMeHMAabHo.

[TpyuMeHSITh TIepBbIi, BTOPOU U TpeTuii 3akoHbl HbIOTOHA T1pU
pelLleHNH PaCYETHBIX U IKCNepUMEeHMA/bHbIX 3a0au.
O60CcHO8bIBAMb B03MOMCHOCMb NPUMEHEHUs 8MOpo20 U
mpembe2o 3akoHo8 HbliomoHa & 2eoyeHmpuueckoli cucmeme
omcuéma. Haxo0umsb 8 dononmHumenbHol fumepamype u
HNHnmepHeme ungopmayuro, noomeepaicoarouwyto epaujeHue
3emu.

®opMyiMpoBaTh MPUHLIUI OTHOCUTeNLHOCTU ["anmest.

2.3

Cuinl B MeXaHUKe

[TepeuncisTh BU/bI B3aUMO/IeHCTBUS TeJl U BUbI CUJT B
MeXaHUKe.

[aBaTh oripefiesieHUe TIOHSATUM: CH/ia TSXKECTH, CHa
yOpyroCTH, CK/a TPeHUsl, BeC, HEBECOMOCTb, nepezpy3Kd,
nepeas KOCMU4ecKasi CKopocm.

@®opMyIMpOBaTh 3aKOH BCEMUPHOT'0 TSTOTEHUS U YCJIOBUS €r0
TIPUMEHHMOCTH.

HaxoauTthb B oNOMHUTebHOM UTepaType U VIHTepHeTe
nHbopMaruio 06 OTKpeITHM HbI0TOHOM 3aKOHA BCEMUPHOTO
TATOTEHUs1, d MAKdice UHGPOPpMayuio, N0360sI0U{YI0 pACKPbIMb
/102UKY HAYYHO20 NO3HAHUS NPU OMKPbIMUU 3aKOHA 8CEMUPHO20
msi2omeHusi.

[TpyMeHSITb 3aKOH BCEMUPHOT'O TATOTEHUs TIPU PellieHur
KOHKDETHBIX 3a/1au.

Hmemb npedcmaeneHue o6 uHepmHoti macce u
2pasumayuoHHol macce: Ha3bleamb UX pazauyusl U CxooCcmeo.
PaccuuThIBaTh CUTY TS)KECTH B KOHKPETHBIX

CUTyaUusix. Boiuucaams cuty msscecmu U yCKopeHue
€80600H020 nadeHust Ha Opy2ux naaHemax. Bbiuucasmsb
YCcKopeHue c80600H020 NadeHusl Ha pa3AuuHbIX WUPOMAx.
Haxooumb 8 dononHumenbHol aumepamype u MHmepHeme
UHopmayuto o napamempax niaHem u Opyaux HebecHblx me.
Paccuumbieamb nepeyro KOCMUUeCKyto CKOpoChb.
Hcnonb3oeamb 3aKOHbI MEXAHUKU 0151 00BSICHEHUs1 OBUMCEHUS!
HebeCHbIx mel.

Bbrunc/isiTe Bec Tesl B KOHKPeTHbIX cuTyauusx. Ha3biBaTh
CXOZICTBO Y pa3/ivuMsi Beca U CUJIbl TSDKeCTH. Pacro3HaBath 1
BOCTIPOM3BOJUTh COCTOSIHUS TeJl, TIPU KOTOPBIX BeC Tejia PaBeH




CUJIe TSDKeCTH, O0JIbIIe U MeHblile e€. OMUChIBaTh U
BOCTIPOM3BO/UTH COCTOSIHE HEBECOMOCTH TeJia.

Onpedensimb nepe2py3Ky meaa npu peweHuu 3aoay. Haxooumn
8 dono/siHUMenbHol Aumepamype u MiHmepHeme uHgopmayuto o
8/IUSIHUU HE8ECOMOCMU U nepezpy3KU Ha OP2aHU3M

uesnoeeKkd. 'OTOBUTD Tpe3eHTal[uK U COOOIIEHUs O TIOBeZIeHUH
Tes B yC/IOBUSIX HEBECOMOCTH, O T0/IETax uesoBeKa B KOCMOC, O
JOCTVKeHUSIX Hallleil CTpaHbI B MOATOTOBKe KOCMOHABTOB K
T0JIéTaM B YC/IOBUSIX HEBECOMOCTH.

Pacro3HaBaTh, BOCIPOWU3BOANTE U HAO/TIOATh Pa3/InUHbIe
BU/IbI iehopMaLivu Tesl. @opMyIUpoBaTh 3aK0H I'yka,
IPaHULIbI €r0 TPUMEHUMOCTH. BBIUMC/IATE U U3MEPSITh CUTY
YOPYTOCTH, KECTKOCTb MPYKUHbI, HCECMKOCMb CUCMEMb
NPYXACUH.

Hccnedoeamb 3a8ucumocms Cuibl ynpy2ocmu om degpopmayuu,
8bINOMHAMb 3KCNePUMEHMA/bHYI0 NPOBEPKY 3aKOHA

I'yka. Pacrio3HaBathb, BOCIIPOM3BO/IUTh, HAOJIOAATE SIB/IEHHS
CyXOT0 TpeHUsI TIOKOs1, CKOJIb)KeHUsI, KaueHusl, siBJieHre
COTPOTHUB/IEHUS TIPU JBW)KEHUU Tesa B KUAKOCTH WU rase.
Vi3mMepsATh U U300paXkaTh rpauueckyl CUIbI TPEHHUS TIOKOS,
CKOJIb)KeHUs1, KaueHHs1, J)KUJIKOTO TPeHHsI B KOHKPETHBIX
cutyauusx. Vcronb3oBatb (GOpMyy fJis BHIUUCIEHUS] CUJTBI
TPEeHUsI CKOJIbKeHHsI TIPU pellieHny 3ajad. Bbisensamsb
9KCNepuMeHmMajabHO 8e/AUYUHbL, OM KOMOPbIX 3a8UCUmM Cuid
MPpeHUs1 CKOMbHCEHUSL.

V3mepsiTh CUly TS)KECTH, CUTY YIPYTOCTH, BeC Tesa, CUTy
TPeHus], yAJuHeHe TIPYKUHbL. OTipeie/iSITh C TIOMOIIbIO
KOCBEHHBIX U3MepeHUM KECTKOCTb MPY’KKUHBI, KO3 dULIeHT
TPEeHUsI CKOJTbKEeHUS.

PaboTatb B mape MpH BHITIOJTHEHUH MTPAKTUUECKUX 3alaHUH.
HaxoauTthb B JOMIOMHUTETLHOM MUTepaType U VIHTepHeTe
r“H(MOpPMaLIMIO O BKJIaZle Pa3HbIX YUEHBIX B pa3BUTHe MeXaHUKHU.
['OTOBUTH Mpe3eHTaI[U| U COOOIIeHHs TI0 U3yUEHHBIM TeMaM.
[TpyMeHSITb 3aKOHbI IMHAMUKU [I7Isl OTTUCAHUS [IBHXKEHUST
peasibHbIX Tel.

24

3aKOH COXpaHeHus B
MeXxaHuKe

[aBatb orpesiesieHre MOHATHUWA: UMITY/IbC MaTepUaIbHOW TOUKH,
HMITYJ/IbC CUJIbl, UMITyJIbC CUCTEMBI TeJl, 3aMKHYTasi CUCTeMa
TeJl, peakKTUBHOE [IBWKeHUe, peakmuseHas cuid.
Pacro3HaBaTh, BOCIIPOU3BOUTD, HAOTIOIATh YIIPYTHE U
Heynpyrue CTOJKHOBEeHUs TeJl, DeakTUBHOe JIBIKeHue.
HaxoauTb B KOHKPETHOU CUTyaliy 3HAUeHUs] UMITYJIbCa
MaTepuaabHOW TOUKU M UMITYJIbCa CUJIBI.

@opMy/IMpOBaTh 3aKOH COXPaHEeHUsI UMITYyJIbCa, TPaHULIbI ero
TIPUMEHUMOCTH.

CocraBisiTh ypaBHeHUS, OnMChIBaKoLe 3aKOH
COXpaHeHHsI UMIyJbCa B  KOHKDETHOW  CUTYalWH.
Haxoguth,  wucrione3ysd  COCTaB/ieHHOE  ypaBHeHMe,
HeV3BeCTHbIe BeJIMUKHBI.

Co3pmaBath CUTyalLyH, B KOTOPBIX TIPOSIBJISIETCS 3aKOH
COXpaHeHH!s1 UMITYJIbCa.

Haxoaute B fono/HATeTbHOM UuTepaType U VIHTepHeTe
VH(OpMaLHIO 10 33/laHHOM TeMe. ['0TOBUTH Npe3eHTaluu U
COOOITIeHUsT TI0 U3yUeHHBIM TeMaM (BO3MOKHbBIE TEMBI
Tipe/iCTaB/IeHbl B yueOHUKe).

['OTOBUTH Mpe3eHTaluu U COOOIIeHUs O TT0/IETaX uesoBeKa B
KOCMOC, O JOCTH)KEHUSIX Halllell CTPaHbl B OCBOEHUM




KOCMUYECKOT0 TIPOCTPaHCTBa.
PaboTath B mape WK rpymire TPy BbITTOJTHEHUU TTPAaKTHYeCKUX
3a/laHUM.

[laBaTh ompe/iesieHNe TIOHSTHI: paboTa CHJIbI, MOILIHOCTb,
KWHeTUUecKasi SHeprusi, oTeHI1aabHast SHeprusi, MoHast
MeXaHUuecKasi JHeprusi, 30/ IMpoBaHHasi CUCTEMa,
KOHCepBaTHBHas CUJIa.

BbIuKc/siTh B KOHKPETHOM CUTYalUU 3HaueHusi Gu3nueckux
BeJIMYMH: PabOThI CUJIbI, pabOThI CHBI TSHXKECTH, pabOThI CUJTBI
yTPYTOCTH, PabOThI CU/IbI TPEHUSI, MOIITHOCTH, KWHETUYeCKOMH
3Hepruu, U3MeHeHUs] KWHeTUUeCKOUW SHepruu, rmoTeHLMaabHOU
SHEepruu Tej B TPaBUTALIMOHHOM T10J1e, TIOTeHL[MaTbHOMN
3Hepruu yrpyro JehopMUPOBAHHOTO TeJla, MOJTHOU
MeXaHUYeCKOU SHepruu.

CocTaB/dTh ypaBHeHUs1, CBsi3bIBaloLI[le paboTy CUJIbI,
JIeMCTBYIOLLIeH Ha Tel0 B KOHKPETHOW CUTYyal[uH, C U3MEeHeHeM
KWHeTUUYeCcKol sHepruu tena. HaxoquThb, UCoONb3ys
COCTaBJ/IeHHOe ypaBHeHHe, HeU3BeCTHbIe Be/TMUKHBI.
@®opMyIMpoBaTh 3aKOH COXPaHeHUsI TI0JTHOW MeXaHUUeCKOMu
SHEepPruM, Ha3bIBaTb 'PaHULIbl €70 NPYMEHUMOCTH.

CocTaB/iATh ypaBHEHUS, OTMChIBaOLIIe 3aKOH COXPaHeHUs
TMOJTHOM MeXaHUUeCKOoW SHepruu, B KOHKPeTHOW CUTYaLUH.
HaxoauTb, UCIo/b3ysl COCTaB/eHHOe ypaBHeHHe, HeU3BeCTHbIe
Be/TMYMHBI.

Co3aBaTh CUTyalH, B KOTOPBIX TPOSIB/ISIETCS 3aKOH
COXpaHeHUsl NOTHOM MeXaHWUYeCKON SHepruu.

BbINOTHSATE 5KCNeprMeHTalbHYI0 TTPOBEPKY 3aKOHa
COXpaHeHUs MeXaHUUeCKOM SHeprun. BhIMO/IHATE KOCBeHHbIe
M3MepeHusi UMMy IbCa Tela, MeXaHUueCKOM SHepruu Tena,
pabOTBI CUTBI TPEHHUSL.

PaboTatb B mape, rpyrire Tpy BbITTOJHEHUU TTPAKTHYeCKUX
3a/IaHUM.

[TpyMeHSITb 3aKOHBI COXpaHeHUst UMITY/IbCa U MeXaHU4YeCKon
SHepruu /i/isi ONMCaHUs IBWKeHUsI peaslbHbIX TeJl.

2.5

CraTuka

[aBaTh oripefiesieHUe MOHSITUI: paBHOBeCHe, YCTOMUUBOE
paBHOBecHe, HeyCTOMYMBOE paBHOBecue, 6e3pa3nuuHoe
paBHOBeCHe, T/1IeY0 CUJTbl, MOMEHT CHUJIbL.

HaxoauTh B KOHKPETHOM CUTYal|uM 3HaueHusl Tuieda CUJIbI,
MOMEHTA CHJIBI.

[TepeuncnsTh yCIOBUSI PaBHOBECHsI MaTepUa/bHON TOUKU U
TBEp0ro Tesia. COCTaB/IATh YPaBHEHUs], ONUChIBAIOLLVe
yCJIOBUSI PABHOBECHS], B KOHKPeTHBIX CUTyalusix. Orpe/ensTh,
WCTO/Ib3Ysl COCTaB/IeHHOe ypaBHEeHNe, HeH3BeCTHble BeTUUUHBI.
Pacrio3HaBaTh, BOCIIPOU3BOAUTE U HAO/IIOAATE pa3InyHbIe
BU/Ibl PaBHOBECHS TeJl.

Vi3MepATh CUJTY € TIOMOLIbIO TPYKUHHOTO JUHAMOMeTpa 1
U(POBOTO AATUMKA CUJIbI, N3MEPSITh T71e4o cumbl. PaboTaTh B
riape, rpyIire Mpy BbIMOJHEHUU MTPAKTUYeCKUX 3a/laHui.
Haxoauts B fonoHATeTbHOM UuTepaType U VIHTepHeTe
vH(OopMaLMIo 0 3HaUeHUX CTaTUKW B CTPOUTENILCTBE, TEXHUKE,
ObITy, 00BsiCHeHHe (HOPMBI U pa3MepoB 00BEKTOB MTPHUPO/BL.
['OTOBUTH Mpe3eHTaly U COOOILEeHMsI, 8bINO/HAMb
uccaedogamenbcKue pabomsl 10 3aJAHHBIM TeMaM.

PabotaTh B mIape Mpy BBITIOJTHEHUHU JIaO0OPaTOPHOW pabOTHhI




2.6

OCHOBEI
TU/IPOMeXaHUKH

[laBaTh oripesiesieHHe MOHATUI: HeCKUMaeMasi )KUKOCTb,
paBHOBeCHe KUKOCTHU U rasa, rupocraTuyeckoe

NlaBJieHre, IAMUHapHoe meueHue, mypbyneHmHoe meyeHue.
Pacno3xasamsb, 8ocnpousgodums u Habao0ams AAMUHApHoe U
myp6ysneHmHoe meueHue HcuOKoCmu.

HaxoauTb B KOHKpeTHOW CUTyalluy 3HaYeHUs JlaB/ieHus B
TOKOSLeNCs )KUKOCTH WK rase.

dopmynposarth 3akoH Ilackasns. [IpumMeHaTs 3aKoH Ilackasns
IJ1s1 0OBsICHEHUSI THPOCTaTHYeCKOro Tlapa/joKca, Jist
00bsICHEHHST IPUHLIUIA /IeHCTBUS THIPAB/IMUECKOTO Tpecca u
BBIYKC/IEHUs [1apaMeTpOoB IIpecca.

dopMypoBath 3aKOH ApxuMeza. ITpumeHATs 3aK0H
ApxuMeja /151 pelleHus 3a/iay. PaccuuTeiBaTh MJIOTHOCTH Tejla
T10 ero NMoBeJeHUIO B )KUAKOCTU. OrpesiesiiTb BO3MOKHOCTb
I/1aBaHus TeJa.

Cocmasnsimb ypasHeHue bepHyaiu 6 KOHKpemHbIX Cumyayusix.
Onpedensimb, UCNO/Mb3ys1 COCMAB/AEHHOE YpasHeHue,
Heu38ecmHble 8e/AUYUHbI.

ITpusodumb npumepbl, unrarocmpupyroujue 8bINOAHeHue
ypasHeHusi bepryaau. IIpumeHnsmb ypasHeHue bepHyanu 05
ONUCAHUS 08UNCEHUS HCUOKOCMU 8 pACMEHUSX U HCUBbIX
Op2aHU3MAX.

Haxodumb 8 0dononHumenvbHoll aumepamype u MlHmepHeme
uH¢opmayuro 06 ucnonbzosaHuu ypasHeHust bepHyau 6
mexHuke u 6bimy.

ITogBeeHre UTOTOB
W3YUYEHUS TeMbI
«MexaHHKa»

OnuchIBaTh MeXaHUUeCKYH0 KapTHHY Mupa. [lepeuncrsith
00BEKTBI, MOJIE/TH, SIBIeHHs, GHU3UUeCKHe BeJTMUMHbI, 3aKOHbI,
HayuHble (DaKkThl, Cpe/ICTBa OMMCAHUS], pacCMaTpUBaeMbie B
K/lTacCMUeCKol MexaHrKe. @OpMy/THPOBaTh TIPSIMYIO U
00paTHY0 3a/jaur MeXaHWKH. YKa3bIBaTh TPAHUIIBI
TIPUMEHUMOCTH Mo/ieJiel ¥ 3aKOHOB K/laCCMUeCKOW MeXaHUKHU.
Ha3biBaTh mpriMepbl UCTI0b30BaHUs MO/lesiei ¥ 3aKOHOB
MeXaHUKH JI7Is1 OTTMCaHUs IBVPKEeHUS PeasTbHBIX TeJl.

MousiekynspHast
¢ur3vKa u
TepMOJUHaMUKa
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3.1

OcHOBBI

MOJIEKY/ISIPHO-
KUHEeTUUeCKOU
Teopuu (MKT)

[laBatb orpe/iesieHue MOHATHM: TeIJIOBbIe SIBIEHUS,
MaKpOCKOIYeCcKHe TeJla, TelJIoBoe JBMKeHre, OpOyHOBCKOe
ABWKeHue, [P Qy3us, OTHOCUTeTbHAs MOJIeKy/IsipHast Macca,
KOJIMYeCTBO BellleCTBa, MOJIIpHasl Macca, MoJIeKyJia, Mmacca
MOJIEKYJIbI, CKOPOCTb JBVKeHUS MOJIEKYJIbl, CPeHAs
KWHeTHUYeCKasi SHeprusi MOJIeKyJIbl, CUJ/Ibl B3aUMO/IeHCTBUS
MOJIEKYJI, U/lea/IbHbIi ra3, MUKPOCKOIIMYeCKHe rapameTphl,
MaKpOCKOIMUYeCcKHe rapaMeTphl, faBJjieHue ra3a, abcooTHast
TeMIlepaTypa, TerioBoe pasHoBecue, MKT.

[Tepeunc/iATh MUKPOCKONIMYECKMEe ¥ MaKpPOCKOITUYeCKHe
rapamMeTpel rasa.

[TepeunciiaTe ocHOBHBIE T10/10KeHuss MKT, nipuBoauTh
TIpYMepHl, pe3y/bTaTbl Hab/I0IeHNH U OTTHCHIBATh
9KCIIepYMEHTHI, 0Ka3bIBarollre UX ClpaBe/JInBOCTb.
Pacrio3HaBaTh ¥ ONUCHIBATH SABJIEHUSA: TEIIOBOE ABUKEHUe,
OpoyHOBCKOe aBKeHue, auddy3vs. Bocnpon3BoauTs U
OOBSICHATD OTIBITHI, IEMOHCTPHPYIOILHE 3aBUCIMOCTb CKOPOCTH
I dy3ur oT TeMIiepaTyphl U arperaTHOr0 COCTOSTHUS




BeljectBa. HabmogaTh guddysnto B KUJKOCTIX U ra3ax.
Vcnonb3oBaTh MoMyvyeHHbIe HA yPOKaX XUMUM YMeHUsI
ompe/ieNiATh 3HaUeHUs] OTHOCUTeTbHOW MOJIEKY/ISIPHOM MacChl,
MOJISIPHOM MacChbl, KOJIMYECTBA Bell[eCTBa, MacChl MOJIEKYJIbI,
dhopmyipoBaTh hH3MUeCKU CMBIC TTOCTOSTHHOW ABOTa/[po.
Onucbligamb MemoObl onpedeseHus pazmepos8 MoaeKy,
CKOpOCMU MO/EKY1.

OueHuBaTh pasMep MOJEKY/IbI.

OOBACHATHL OCHOBHBIE CBOMCTBA arperaTHbIX COCTOSTHUM
BeljecTBa Ha ocHoBe MKT.

Co30asamb KoMNblOMepHble MOOe/U Mena08020 08UNCEHUS,
6pOyHOBCKO20 O8uUdiCeHUs, signeHus Ouy3uu 8 meépobix,
JHCUOKUX U 2a3000pasHbIx menax, onbima IleppeHa.
OnuchIBaTh MOJIeJb «U/ieabHbIN ra3», onpedeasimb 2paHuybl
€€ npumMeHuUMocmu.

CocraBnsiTe 0CHOBHOe ypaBHeHrMe MKT uvjeasnbHOro rasa B
KOHKpeTHOM cuTyauuu. OnpeensThb, UCMO/b3Ysl COCTaB/IeHHOe
ypaBHeHUe, He3BeCTHbIe BeJIMUUHBI.

CocTaB/iATh ypaBHEHUe, CBsI3bIBatolllee JaB/ieHue HealbHOTo
rasa co cpeJjHeil KHHETUUeCKOM SHepruer MoJieKy, B
KOHKpeTHOM cutyauuu. OnpeensThb, UCMO/Ib3Ysl COCTaB/IeHHOe
ypaBHeHUe, He3BeCTHbIe BeJIMUUHBI.

OnuceiBaTh ciocoObl U3MepeHus TeMriepaTypbl. CpaBHUBATh
ikasbl KenbBuHa v Lenbcus.

CocTaB/Th ypaBHeHHe, CBsI3bIBatolliee abCOMOTHYIO
TeMIlepaTypy UzieasnbHOro rasa co cpejHeli KHHeTUUeCKON
SHeprueu MosekyJsi, B KOHKpeTHOU cutyatmu. OmnpesensiTh,
WCTO/b3Ysl COCTaB/IeHHOe ypaBHeHNe, He3BeCTHbIe BeTUUUHBI.
CocTaBnisATh ypaBHEHUe, CBsI3bIBatolIlee JaBieHre U/ealbHOro
rasa ¢ abCOJIIOTHOM TeMITepaTypoii, B KOHKPeTHOM CHUTYaruH.
OnpefensaTb, UCMO/IB3Ys1 COCTaB/IeHHOe YpaBHEHUE,
Heu3BeCTHbIe BeJIMUMHBI.

Vi3MepsATh TeMIiepaTypy KUAKOCTH, Ta3a XUJKOCTHBIMU U
UbpOBLIMU TepMoMeTpaMu. PaboTaTh B mape, rpyTire Mpu
BBITOJIHEHUU TIPAaKTUUYeCKUX 3a/laHUM.

Haxoaute B fonoHATeIbHOM UuTepaType U VIHTepHeTe
CBe/IeHusi 10 UICTOPUU Pa3BUTHS aTOMUCTUUECKOW Teopun
CTPOEeHUs BellleCTBa.

3.2

YpaBHeHue
COCTOSIHMSA rasa

CocTaB/ATh ypaBHEHHUEe COCTOSIHUS U/lea/IbHOTO ras3a U
ypaBHeHHe MeH/ieneeBa-KanelipoHa B KOHKDETHOW CUTYaLIWH.
BbIunc/iATh, UCIO/B3Ys COCTaB/IEHHOe ypaBHEHME,
HeU3BeCTHbIe BeJIMUUHBI.

Pacrio3HaBaTh 1 OMUCBIBATH U30IPOLIECCHI B H/lealbHOM rase.
ITpozHo3upogamb 0cObeHHOCMU NPOMeKAaHus U30npoyeccos 8
uOea/1bHOM 2a3e Ha OCHO8e ypasHeHUll COCMOSIHUA U0eaabHO20
easa u Menodeneesa-Kaanetipona. ObocHoebleamsb U
omcmausamb 80U NPEONOAOHCEHUS.

®opMyIMpOBaTh ra30Bble 3aKOHBI 1 OTIPe/ieJIATh TPAaHULbl KX
npruMeHUMOCTH. COCTaB/IATh ypaBHEHUS JJ1s1 UX ONHCaHUS.
BbIunc/isATh, UCIO/B3YsI COCTaB/IeHHOe ypaBHEHMUE,
HeU3BeCTHbIe BeJIMUMHBI.

[TpencraBnsTh B Buzie rpaMKOB U30XOPHBINM, M300apHBIA U
M30TepMHUeCKuii rpoLiecchl. OnpeensiTh 110 rpadrkaM
XapakTep mpoliecca U MakporiapaMeTphbl UzieaabHOro rasa.




Hccnedosamb skcnepumeHmanbHO 3a8UCUMOCTU MEHCOY
Makponapamempamu npu U3onpoyeccax 8 2dse.

V3mepsiTh 1aByieHre BO3AyXa MaHOMETpaMu U LIU(POBLIMU
JlaTuMKaMU JlaBjIeHus ras3a, Temrieparypy rasa >KUJKOCTHBIMU
TepMOMeTpaMHU 1 LU POBLIMU TeMIlepaTyPHbIMH JaTUMKaMH,
00BEM ra3a  C TIOMOIIbIO CHTB(OHA.

PaboTatb B mape, rpyrirne Tpy BbITTOJIHEHUU TTPAKTUYeCKUX
3a/laHuM.

Haxoautb B iuTepaType U VHTepHeTe uHMOpMaIuio 1o
3a/laHHOM TeMe.

['OTOBUTH Mpe3eHTal[M U COOOIIeHH s TI0 U3yUeHHbIM TeMaM
(BO3MO>KHBIE TEMBI ITPE/ICTAB/IEHBI B YUEOHUKE).

[IpuMeHATbL MOJe/b UleaIbHOIO rasa /s ONKUCaHUs MOBeleHUs!
peasibHbIX ra3oB.

3.3

B3aumurie
TripeBpaleHust
>KMIKOCTH U rasa

[laBaTh ompe/iesieHye TIOHSTHI: UCTIapeHue, KOH/eH Callysl,
KWTIeHre, IMHaMU4YeCcKoe paBHOBeCHe, HaChIIIIeHHbIH Tap,
HeHacChIIeHHbIN Nap, Kpumuyeckasi memnepamypd,
memnepamypa KuneHusl, abcoaomHas 81axcHoCmb 8030yxd,
napyuanbHoe das/neHue, OMHOCUMe/bHAS 81AXCHOCMb 8030yXd,
mouKa pochbl.

Pacrio3HaBaTh, BOCITPOU3BOAUTE, HAOMIOATh SIBIEHMUS:
WCriapeHue, KOHZeHCalWsl, KUTIeHue.

Onucbleamb ceoticmea HackleHHo20 napa. Cozoasamsb
KOMNblomepHble MoOeaU OUHAMUYEeCKO20 PaBHOBECUsl.
H3mepsamb enaxcHocmb 8030yxd ¢ NOMOWbIO 2u2pomempa u
ncuxpomempa. Onucblieams yCmpolcmeo 2uzpomempa u
ncuxpomempa. Onpedensimb OMHOCUMENbHYIO 81AHCHOCMb NO
ncuxpomempuueckol mabauye. Onpedensimb abCOMOMHYHO
8/1aJCHOCMb 8030yXd, NApYUa/IbHOe 0aes/neHUe, OMHOCUMEeNbHYIO
8/1a2CHOCMb 8030YXA, MOUKY POCbI 8 KOHKPEMHbIX CUMyayusix.
Haxodumb e aumepamype u HHmepHeme uHgopmayuio,
20moeumb npe3eHMayuu U COOOWjeHuUsi 0 8AUSHUU 81AHCHOCMU
8030yXxa Ha nNpoyecchl Hcu3HedesimeabHOCMU Uen08eKd.

3.4

JKvgkocTu 1 TBepbIe
Tesia

[TepeuncnsTb CBOMCTBA XKUAKOCTU U OOBSICHITD UX C TIOMOLI[bIO
MO/IeJId CTPOeHMUSI )KUIKOCTU, CO3/jlaHHOM Ha ocHOBe MKT.
IlaBatb oripejie/ieHHe TTOHSTHMN: CHJIa IIOBEPXHOCTHOTO
HaTsDKeHUsl, K03(h ULMeHT TOBePXHOCTHOTO

HaTSDKEHUS], N0BEPXHOCMHASL SHep2Usl.

Pacrio3HaBaTh ¥ BOCIIPOM3BO/IUThH MIPUMEPbI TIPOSIBJIEHUS
JeUCTBUS CUJTbI TIOBEPXHOCTHOT'O HATSKEHMS.

Onpedensimb cuy N0BEPXHOCMHO20 HAMSAMCEHUS,

K03 puyueHm nogepxHOCMHO20 HAMSAACEHUS,
NOBEPXHOCMHYH0 SHEP2U0 HCUOKOCMU 8 KOHKPEMHbIX
cumyayusix.

Pazauuamb cmauugarowjue u He cMayugaroujue No8epxXHOCMb
JHCUOKOCMU.

O06BsICHSIMb NPUUYUHY OBUNMCEHUS HCUOKOCMU NO KANUAASIPHBIM
mpyoKam.

Paccuumbigamb 8bicomy nooHsimus (ONyCKaHusl) #uoKkocmu no
Kanuaspy.

Jasamb onpedeneHue noHsmMuil: Kpucmaniuyeckoe mesno,
amopgHoe meno, aHu3omMponusl.

Ha3biBaTh CXO/ICTBA U pa3/idums TBEPABIX TeJl, aMOP(HBIX TeJ,
JKUZKUX KPUCTAJJIOB.




[TepeuncnsTh CBOMCTBA TBEPABIX TeJl U 0OBACHSIMD UX C
nomowbio Mooeau cmpoeHusi. [leMoHcmpuposamsb
0CObeHHOCMU CMPOeHUs KpUuCmaniuyecKux u amopgHbIx
meépobix mes, UCNOAb3ys 006EMHble MoOeaU Kpucmasios.
TIpugodumb npumepbl npoyeccos8, NOOMBepHCOarUX
€X00CMeo U pazauyus ceoticme KpuCmaniuyeckux U amopHbix
meépobix mes.

Haxodumb 6  HHmepHeme u  OonoaHume/bHol
Aumepamype cgedeHUsi O cgolicmeax U npuMeHeHuu
Kpucmaniu4eckux U amopcpHbIx Mamepuanos.

TI'omosumb npezeHmayuu u coobujeHust No usyueHHbIM Memam
(803MOdiCHble MeMbl npedcmas/eHbl 8 yuebHUKe).

[aBatb oripe/iesieHue MOHIATUN: TepMOAUHAMUUecKasl CUCTeMa,
M30/IMPOBaHHast TEpPMOIUHAMUUEeCKasi CHCTeMa, paBHOBECHOE
COCTOsIHHE, TePMO/IMHAMUUeCKHi MpOoLecC, BHYTPeHHSIs
SHepTHsi, BHYTPEHHSSI SHEPTHsl UeaJbHOro ra3a,
TeTI0EMKOCTb, KOJINYeCTBO TeIUIOTHI, y/ie/bHasi TeryioTa
TI/IaBJIeHNs], Ye/IbHast TeTIoTa MapooOpa3oBaHus, ye/lbHast
TeIyIoTa CrOpaHus TOTUTHBA, paboTa B

TepMO/IMHAMUKe, aduabamHbliil npoyecc, 0OpaTUMBIH TMPoLiecc,
HeoOpaTHMBIH MPOoIiecc, HarpeBaTeib, X0JIOJU/IBHUK, pabouee
TeJs10, TeryioBou asuraresb, KI1/] TeroBoro gBuraressi.
Pacro3HaBaTh TepMOAMHAMHUUECKYIO CUCTEMY,
XapaKTepr30BaTh €& COCTOSTHUE U TIPOLIeCChl U3MEeHeHUsT
COCTOSTHUSI.

Tpusodumb npumepbl mepMOOUHAMUUYECKUX CUCMeM U3 Kypca
buoso2uu, xapakmepu3oeams UX, ONUCbIBANMb U3MEHeHUS!
COCMOSIHULIL.

OnuceIBaTh CIOCOOBI U3MEHeHHs! COCTOSTHUS
TePMOIMHAMUYECKOW CCTEMBI ITyTEM COBEpIIIeHHsT
MeXaHUueCcKoW paboThl U MpU Teryionepesaye.

CocTaB/STh ypaBHeHHe TeIyIoBOro OasiaHca B KOHKPETHOM
CUTYyalUU. BBIUMCIISTh, UCMIOMB3Ysl COCTaBIeHHOe ypaBHeHNe,
HEW3BeCTHbIe BeJTMUHHBI.

3.5

OCHOBBI
TePMOJAVUHAMUKU

IaBatb oripe/iesieHre MOHITUN: TepMOJUHAMUYeCKasi CUCTeMa,
M30/TMPOBaHHasi TepMOJUHaMHUYecKas CUCTeMa, paBHOBeCHOe
COCTOsTHUe, TePMOJMHAMUUeCKU TPoLiecc, BHYTPeHHSIS
SHeprusi, BHYTPeHHsIs1 SHeprusi W/easbHOro rasa,
TeTJIOEMKOCTh, KOJTMUECTBO TeIJIOThI, yAe/bHas TerioTa
TUIaB/IeHus], Y/e/ibHasi TeTuioTa apoobpa3oBaHusl, ye/ibHast
TEeTUI0Ta CrOpaHus TOTTMBA, paboTa B

TepMOAUHAMHKe, aduabamHbili npoyecc, 06paTUMBbIH Mporiecc,
HeoOpaTHUMBIH MPOLIeCC, HarpeBaTeb, XOI0AUIBHUK, pabouee
TeJsi0, TerJIoBou aBuraresb, KI1/] TerioBoro gBuraresisi.
Pacrio3HaBaTh TepMO/IMHAMUYECKYH0 CUCTEMY,
XapaKTepr30BaTh eé COCTOsSTHUE U TIPOLIeCChl M3MeHeHUsI
COCTOSIHUSI.

IIpueodumb npumepbl mepMOOUHAMUUECKUX CUCMeEM U3 Kypca
buono2uu, xapakmepuzoeams UX, ONUCbIBAMb U3MeHeHUSs
COCMOSHULIL.

OnuchIBaTh CIOCOOBI U3MEHEHHsT COCTOSTHUS
TepPMO/IMHAMUYECKOW CUCTeMbI ITyTEM COBEpIIIeHH s
MeXaHUUeCKOUW paboThI ¥ TIPU Terjiornepezaye.

CocTaB/ATh ypaBHeHUe TerioBoro 6anaHca B KOHKPETHOM
CUTYyaIUU. BeIUMC/ISTh, UCTIONB3Ysl COCTAaBI€HHOe YDABHEHME,




HeU3BeCTHbIe BeJTMUMHbI.
Pacno3nasamb ¢pazosble nepexodbl nepgo2o poda u
cocmaensimb ypasHeHusi 0415 ¢pazosbix nepexo0os. Bbiuucasamnb,
UCNob3ysl COCMAe/eHHble YPagHeHUsl, HeU38eCMHble 8e/IUUUHDI.
OrnpefiensTb 3HaUeHWs1 BHYTPeHHel SHeprun ueaabHOro rasa,
V3MeHeHHe BHYTPeHHel SHepryuu hjeaabHOro ras3a, paboTsl
U/leaslbHOTO ra3a, paboThl HaZl WeaabHbIM ra3o0M, KOJIMUecTBa
TEeMJIOThI B KOHKPETHBIX cUTyalusix. OnpesiensTb 3HaueHre
paboThI WeaTbLHOTO rasa Mo rpagUKy 3aBUCUMOCTU JiaB/IeHUs
oT 06béma npu U306apHOM TIpoLiecce.

Onucbieamb 2eomempuueckuli CMbiC1 pabombl U
paccyumblieamsp e€ 3HaueHue no 2paguKy 3asucumocmu
0aeneHust udeaabHO20 2aza om 06séma.

®opMyMpoBaTh MepBbIii 3aKOH TEPMOJMHAMUKH.

CocTaBiaTh ypaBHeHUe, ONTMChIBatoLLlee TIepBblid 3aKOH
TepPMO/IMHAMUKH, B KOHKPETHBIX CUTYaLUsIX JJIsi U30TIPOL[eCCOB
B U/lea/lbHOM rase. BbIUHC/IATh, UCII0/1b3Ys COCTaB/IEHHOE
ypaBHeHUe, Her3BeCTHbIe BeJIMUUHBI.

Pa3nunuaTh 0OpaTMble U HeOOpPaTHMbIe TIPOLIECCHI.
[MToaTBep)KaTh NprMepamMy HeoOpaTUMOCTh TeIIOBbIX
TIPOLIeCCOB.

dopmynuposamb 8mopoti 3aKOH MepMOOUHAMUKU, HA3bl8AMb
2paHuybl e20 NPUMEHUMOCMU, 00BACHAMDb €20
cmamucmuueckuli xapakmep.

[TpyBOAWTE MPUMepHI TEMJIOBLIX ABUraTesel, BbI/e/IATh B
nprMepax OCHOBHbIE YaCTH JBUraTesiel, ONUChIBaTh IPUHLUII
peucrsus. Beruncnares 3Hauenus KII/I tersioBoro gsurarens B
KOHKDEeTHbIX CUTyalusix. Onpedenssmb 3HaueHus1 KI1/]
mens08020 0guzamessi, pabomatouwje2o no yukay Kapo, 8
KOHKPeMmHbIX CUMyayusix.

TI'omosumb npezeHmayuu u coobujeHust No usyueHHbIM Memam
(803MO2iCHble MeMbl npedcmas/eHbl 8 yuebHUKe).

Co30asamb KoMNbIOMepHble MOOeaU Mena08blX MAUUH.
Haxoputs B iureparype U VIHTepHeTe MH(pOPMaLMIO O
rpobieMax SHepreTHKHU U OXpaHe OKPYKakoIlel Cpe/ibl.
YuacTBOBaTh B JUCKYCCHU O NpobJieMax SHepreTUKU U 0XpaHe
OKpY>Karolllel cpe/ibl, BeCTH JUaJIOT, OTKPLITO BbIpa)kaTh U
OTCTauBaTh CBOO TOUKY 3PeHMs, BBIC/IYIIMBATh MHEHNe
OIIIOHEHTA.

4, OcHoBBI 16
3/1IeKTPOAMHAMUKHU
4.1 | DyekTpocTaTHKa 6 [aBatb orpeiesieHre TIOHSTUMN: 37IeKTPUUeCKUl 3aps/,

37IeMeHTapHbIN 3/71eKTPUUeCKUi 3apsij], TOUeUHbIN
3JIEKTPUYECKHI 3apsi/l, CBOOO/IHBIN 3/IeKTPUUECKUH 3apsi/,
3/IeKTpUYECKOe TI0JIe, HAMPsDKEHHOCTh 3/IeKTPUUeCKOTO T0JIs,
JIMHUU HATIPSDKEHHOCTU 37IEKTPUYECKOT0 T0JIsi, OAHOPOAHOe
3/IeKTpUYECKOe TI0/1e, TIOTeHLIWa IeKTPUUeCcKoro ToJis,
Pa3HOCTb MOTEHL[MA/IOB, SHEPIUsl 3/1eKTPUUYECKOro Mo,
9KBUTIOTEHIIMAa/IbHast TTIOBEPXHOCTD, 3/IeKTPOCTaTUUeCcKast
WHAYKLYS, TIO/ISIpU3aLivs AU3/1eKTPUKOB, TU3/IeKTprUUecKast
TIPOHULIAEMOCTh BeL[eCTBa, 3JIEKTPOEMKOCTh, KOH/IEHCATOP.
Pacro3HaBaTh, BOCIPOWU3BOANTE U HAO/IIOATh Pa3/InUHbIe
crioco0bl a/1eKTpu3aliuu Tel. OOBSICHATE IBIIeHNe
3/1eKTPU3alLlMy Ha OCHOBE 3HaHWI O CTPOEHUH BellleCTBa.




OnuchIBaTh U BOCIIPOU3BOJUTH B3aUMO/IeHCTBHE 3apsKeHHBIX
TeJL.

OnuckiBaTh IPUHLIUI J€UCTBUS 37IEKTPOMETPA.
®opMy/IMpOBaTh 3aKOH COXpaHeHHsl 3/1eKTPUUYECKOro 3apsi/a,
yCJIOBUS €r0 NpuMeHUMOoCTH. COCTaB/sATh ypaBHEHUe,
BbIpa)karolljee 3aKOH COXpaHeHHs1 3/IeKTPUUYeCKOro 3apsija, B
KOHKDETHBIX CUTyalusiX. BbIUKUC/SATE, UCIIOMb3Ys COCTAB/IEHHOE
ypaBHeHUe, He3BeCTHbIe BeIMUHHBI.

dopmynupoBaTh 3aKoH KyioHa, yc/ioBuUsi ero NpUMeHUMOCTH.
CocTaB/aTh ypaBHeHHe, Bbipakatoliiee 3akoH KysoHa, B
KOHKDETHBIX CUTyalUsiX. BbIUKUC/SATE, UCIIOb3Ys COCTABIEHHOE
ypaBHeHHe, Her3BeCTHbIe BeIMUUHBL. BBIUMC/IATE 3HaUeHUe
HarpspKEHHOCTH T10J1 TOUeYHOT'0 3/IeKTPUYeCKOro 3apsi/a,
orpe/ieNiATh HarpaB/ieHHe BeKTOpa HalpsDKEHHOCTH B
KOHKpeTHOU cuTyauru. ®opMynupoBaTh NPUHLUI
CYTIePIIO3ULIMU 3/IeKTpUUecKuX noseid. OnpesensTb
HaripaBJ/ieHHe U 3HaueHre pe3y/IbTUPYIOLel HarpsoKEeHHOCTU
3/1eKTPUYECKOTr0 TI0JIsI CUCTeMbI TOUEUHBIX 3apsi/iOB.
IMepeuucasimb ceoticmea AUHULI HANPAHCEHHOCMU
3/1eKkmpuyeckozo noss. 1306paxartsb 3/1eKTpUUYeCcKoe ToJie ¢
TIOMOILL[bIO JIMHUH HaNpsOKEHHOCTU. Pacrio3HaBaTh U
1300pa’kaTh JIMHUU HAMPSDKEHHOCTH TIOJISI TOUEUHOTO 3apsijia,
CUCTeMbI TOYEUHBIX 3apsiZloB, 3apsHKeHHOM MI0CKOCTH,

JBYX (HecKonbKuX Tiapase/bHbIX TIOCKOCTe!, wapa, cgepbil,
YuauHOpa; OJHOPOJHOTO ¥ HEOJHOPOJHOTO 3/IEKTPUUYEeCKUX
TIOJIEN.

OnpefensTh M0 JTUHUSAM HaNPsHKEHHOCTH 3JIEKTPUYECKOT0 T0JIs
3HaKW U XapakKTep pacrpe/iesieHus 3apsifioB.

Onucbigamb nogedeHue NPOBOOHUKO8 U OU3/eKMPUKO8 8
3/1eKmpocmamuy4eckom nosje Ha OCHo8e 3HaHULl O CMpOeHUU
geuwjecmea.

PacnosHasamb u 80cnpou38o0umsb s6/1eHus
anekmpocmamuyeckoll UHOYKYuu U noaspusayuu
OU3/1eKMpUKos.

Teopemuuecku npedcka3bl8amb HA OCHOBAHUU 3HAHULI O
cmpoeHuu geujecmea nogedeHue NPOBOOHUKO8 U OU3/1eKMPUKO8
8 anekmpuueckom nose. O60OCHOBbIEAMb U OMCMAUBAMb CEOHO
MOYKY 3peHUsl.

Cocmasnsmb paseHcmea, €8s3bl8arowjue HanpsAHCEHHOCMb
9/1eKmpuYecKo20 noss 8 OusNeKmpuke ¢ HanPpAHCEHHOCMbIO
BHeWHe20 3/1eKmpuuecko2o nojsi. Boiuucasms, ucnonb3ys
cocmae/neHHoe ypasHeHue, Heu38ecmHble 8e/AUUUHbL.
Onucbigamb npuHyun delicmaus 31eKmpocmamuueckoll
3awumel.

OrnpezieniATb MOTEHLMA/ 3JIEKTPOCTaTUYECKOTO MO/ B JAHHOU
TOUKe T10JI1 OJHOTO U HECKO/IbKUXTOUEYHBIX 37IeKTPUYECKUX
3apsi/i0B, NOMEHYUA/IbHYIO S3Hep2Ul0 3/1eKmpuuecko20 3apsoda u
cucmembl 3/1eKmpuueckux 3apsioos, pasHOCThb

MOTEeHLIMA/IOB, pabomy 31eKmpocmamuyecKo2o
nossi,HanpsbKeHue B KOHKPETHBIX CUTYaLUsiX.

CocTaB/ATh ypaBHeHHs1, CBSI3bIBaIOLIe HANPSHKEHHOCTh
3/1eKTPUYECKOTO T0JIsI C PAa3HOCTBIO MOTEHLIMAI0B. BBIUMCIATS,
WCMO/Ib3Ysl COCTaB/IeHHOE ypaBHEHNe, Hel3BeCTHbIe BeTUUUHBI.
M306paskaTh SKBUTIOTEHI[MA/IbHbIE TTIOBEPXHOCTH
3/1IeKTpUYeCKoro mossi. Pacro3HaBaTh ¥ BOCIIPOM3BOAUTD




9KBUIIOTEHIIMA/IbHbIEe TIOBEPXHOCTH TI0JIS TOUEYHOTO 3apsifia,
CUCTeMbI TOUEUHBIX 3apsifiOB, 3apsSHKeHHOMN TJIOCKOCTH,

IBYX (HEeCKO/bKUX) TIapaJifie/ibHbIX TJIOCKOCTeH, wapa, cgepsbil,
YuauHOpa; OJHOPOJHOTO U HEOJHOPOJHOTI'O 3/IeKTPUUeCKUX
riosieii. OOBSACHATL YCTPOMCTBO, MPUHIUI eHCTBUS,
TpaKTHUUecKoe 3HaueHre KOH/JJeHCAaTOPOB. BLIUUCISTh

3HaueHUs1 3/1IEKTPOEMKOCTH TJIOCKOTO KOHJIeHCAaTopa, 3apsija
KOH/IeHCATOopa, HamlpsbKeHHst Ha 00K/IajKax KOHAeHCcaTopa,
rapaMeTpoB IJIOCKOTO KOH/IeHCATopa, SHEPTUU
3J1IeKTPUYECKOTr0 T0JIs1 3apsHKeHHOr0 KOH/leHcaTopa B
KOHKDETHBIX CUTyaLUsX.

Paccuumbieamb 0bujyro éMKocmb cucmembl KOHOEHCamopos.
Haxoautb B IHTepHeTe U JJOTIOJTHUTEIbHOU JTUTepaType
rHbopMaLyo 00 OTKPBITHH 37IEKTPOHA, UCTOPUU U3yUEHUS]
3JIeKTPUYECKUX SIBJIeHUH. ['0TOBUTH Mpe3eHTaly U COOOLeHUS
T0 U3yueHHbIM TeMaM (BO3MOXKHbIe TeMbl TIPe/ICTaB/IeHbI B
yueOHUKe).

11 knacc (68 yacos, 2
yaca B HeJie/io)




3aKOHbI ITOCTOSIHHOI'O
TOKa

[laBaTh oripesiesieHNe MOHATUN: 3/1IEKTPUUECKHM TOK, CH/Ia TOKa,
BOJIbT-aMIIepHasi XapaKTepUCTHKa, 3/IeKTpUYecKoe
COIIPOTHBJIEHUE, CTOPOHHUE CUJIb, 3JIEKTPO/BIKYILAsl CUJIA.
[TepeunciATh yC10BUSA CyLLleCTBOBAHUSA /IEKTPUUECKOr0 TOKaA.
PacriosHaBaThk ¥ BOCIIPOM3BOUTD SIBJIeHHUE 3/1IeKTPUYECKOro
TOKa, JeHCTBUS 3JIeKTPUYECKOr0 TOKa B IPOBOJIHUKE.
OOBSICHSATH MeXaHW3M SIBJIEHUI HA OCHOBAaHUU 3HAHUM O
CTPOEHUHU BelleCTBa.

Co30asamb KoMNbIOMepHble MOOe/U 31eKmMpUYecKo20 moKda.
[Tonb30BaThCa amIiepMeTpoM,

BOJIETMETPOM, OMMeMmpPOM: YIATHIBaTh 0COOEHHOCTH
M3MepeHusi KOHKPeTHBIM IPUO0pPOM U TpaBusIa MOAK/THOUeH!s B
3JIEKTPUYECKYIO Liellb.

WccnenoBaTh SKCIIepUMeHTaIbHO 3aBUCUMOCTD CHJIbI TOKA B
NIPOBOJHUKE OT HANPSIKEeHUS M OT CONPOTHBJIEHUS IPOBOJIHYKA.
CrpouTh rpadvK BOIbT-aMIIePHOM XapaKTePUCTHKH.
®opmysMpoBaTth 3aK0OH OMa /11 yyacTKa Ljeld, YCI0BUs ero
rpuMeHUMOCTH. COCTaB/IATh ypaBHEHUe, OIMChIBarolllee 3aKOH
Owma f/151 yuacTKa Lield, B KOHKPeTHBIX CUTyaluaX. Beranuciars,
VICTI0J1b3Y$1 COCTaB/IeHHOe ypaBHEHUe, Heu3BeCTHbIe 3HaUeHHs]
BeJIMUVH.

PaccuuTbiBaTh 0011jee COMPOTHB/IEHHE YYacTKa Leru Ipu
110C/Ie[J0BaTe/IbHOM Y Napasule/IbHOM COeJJMHeHUSIX
MIPOBO/IHUKOB, NpU CMEWAaHHOM cOeOUHeHUU

NPOBOOHUKO8. BBIMOMHATH pacueTbl CU/I TOKOB 1 HalpsDKeHUi B
Pa3/UUHBIX (B TOM YHCJ/IE B CJIOJKHBIX) 3/IEKTPUUECKUX LIeNsX.
DopMy/IMpOBaTh U UCIIO/Ib30BaTh 3aKOH [IKoyJisa-JIeHna.
Onpezenstb paboTy ¥ MOIIHOCTb 37IEKTPUUECKOT0 TOKa,
KOJIMYeCTBO TeIUIOTHI, BbIZIeJIOLeN s B IPOBOJHUKE C TOKOM,
TIpU 3a[jaHHBIX [TapaMeTpax.

dopMynupoBaTh 3aKOH OMa /11 TO/THOU LIeTNH, YCIOBUS ero
npuMeHUMOCTH. COCTaB/IATh ypaBHEHHE, BbIpakarolliee 3aKOH
Owma [/151 MO/THOY 11eNH, B KOHKPETHBIX CUTYaLjUsiX.
PaccuuTbiBaTh, UCII0/Ib3Yys COCTAB/IEHHOE ypaBHEHUe,
HeH3BeCTHbIEe BeJIMUUHBI.

Vi3mMepATh 3HaUeHue 371eKTPOJBIDKYILeH CU/Ibl, HAlIPSDKeHUe 1
CUJ/Iy TOKAa Ha y4acTKe L|ely C ITIOMOLLbIO BOJIbTMETPa,

amrepMeTpa U LKM(POBbIX JaTYMKOB HalpsDKEHUs U CUJIbI TOKA.
CobmroiaTh MpaBu/ia TeXHUKU 6e301acHOCTH 1pu pabore ¢
HWCTOYHUKAMHU TOKa.

PaboTath B mape, rpyrire Npy BbITOJTHEHUN TIPAKTUUYECKUX
3a/IaHUM.

HaxoauTthb B uTepatype u MIHTepHeTe MH(OPMALIUIO O CBS3U
3/1eKTPOMAarHUTHOT'O B3aUMOJEMCTBUSI C XUMUUECKUMU
peakusMy ¥ OMOJIOrMUeCKMMU TIporieccamu, 00
WCI0/1b30BaHMH 3/IEKTPUUECKUX SIBJIEHUM KUBBIMU
OpraHv3MamHu U T. [.

['OTOBUTH Mpe3eHTaI[U| U COOOITIeHUsT TI0 U3yUeHHBIM TeMaM
(BO3MO>KHBIE TEMBI ITPe/ICTaB/IEHBI B YUeOHUKE).

BbinonHamb 0onoaHumesnbHble uccaedogamenbckue pabomsbl no
U3yueHHbIM memam (803MOJHCHbIe MeMbl Npe0CmaseHbl 8
yuebHUKe).




ONeKTpUUYeCcKri TOK
B pa3/IMYHbIX Cpejiax

[aBaTh oripefiesieHe TTIOHATUM: HOCUTE/N 3JIEKTPUUECKOT0
3apsifia, MPOBOIUMOCTD, C8epXNPO80OUMOCHIb, COOCTBEHHAsI
TIPOBO/IUMOCTb, TIPUMeCHasi IPOBO/IMMOCTb, 37IeKTPOHHAs
TPOBOIMMOCTb, /IbIPOUHAst TPOBOAUMOCTh, P-N-Tiepexo/,
BaKyyM, TePMO3JIEKTPOHHAs SMUCCHSI, 37IEKTPOJIN3, Fa30BbIN
paspsij, peKOMOWHALIWs, HIOHU3ALUsA, CAMOCTOSITe/TbHBIN
paspsiji, HeCaMOCTOSITe/IbHBIN pa3psiji, n1a3ma.

Pacrio3HaBaTh ¥ OMUCHIBATD SIBJIEHUS TIPOXOXK/I€HUS
3JIEKTPUYECKOT0 TOKa Yepe3 MPOBOAHUKHU, TIOTYTIPOBOJHUKH,
BaKyyM, 3/IeKTPOJIUTHI, Ta3bl.

KauecTBeHHO XapakTepu30BaTh 3/IEKTPUUYECKU TOK B CpeJie:
Ha3bIBaTh HOCUTE/TH 3apsi/i0B, MEXaHW3M UX 00pa30BaHus,
XapakTep ABWKEeHUs 3apsiloB B 37IEKTPUUECKOM I10Jie U B €T0
OTCYTCTBUE, 3aBUCUMOCTh CUJIbI TOKA OT HaTIPSPKeHUS,
3aBUCUMOCTH CHJIbI TOKA OT BHEIITHUX YCIOBHM.
Teopemuuecku npedckasbl8amb Ha4 OCHOBAHUU 3HAHUU O
cmpoeHuu geujecmea xapakmep Hocumesetl 3apsiooe 8
DPA3AUYHbIX Cpedax, 3agUCUMOCMb CONPOMUB/AEHUS
NPOBOOHUKO8, NOAYNPOBOOHUKO8 U 31eKmpoauUmos om
memnepamypbl. [Ipugooumb npumepbl ¢pusuueckux
9KCNepuMeHmos, A8AIOWUXCS Kpumepusimu UCMUHHOCMU
meopemuueckux npedckazaHutl. O60cHO8bIBAMb U
omcmaugams c8ouU NPeonONOHCEeHUSI.

[TepeuncSITb OCHOBHBIE TTOJIOXKEHUS] TEOPUU TIEKTPOHHOMN
TIPOBO/IUMOCTH MEeTaJIJIOB. BRIUMC/ISThL 3HaUeHUsI CpeiHel
CKOPOCTH YTIOPSIJOUeHHOT0 JBMKEHUSI 3/IEKTPOHOB B MeTaJijie
1o/ IeWCTBUEM 3/IEKTPUUECKOTO TI0JIs1 B KOHKPETHOM CHUTYalL[UH.
OnpefenaTb CONMPOTUB/IEHHE MeTa/l/TMUeCKOTo TIPOBO/IHUKA MPU
JIJaHHOM Temreparype.

OKCcnepumMeHmMaabHO UCCAe008aMmMb 3d8UCUMOCMb
conpomue/neHus Memaniu4eckux Npo8oOOHUKO8 om
memnepamypebil.

IIpueodumb npumepbl c8epxNpPOBOOHUKO8, NPUMEHEHUS
€8epXnpogoouMOCmu. YMOuHsIMb 2paHuybl NpUMeHUMOCmu
3akoHa Oma 6 ces3u ¢ CyujecmeosaHuem sigeHus
€8epxXnpoe8ooUMOCMU.

[TepeuncisTb OCHOBHBIE TIOJIOXKEHUST TEOPUU TIEKTPOHHO-
JBIPOUHOM MPOBOAUMOCTH MOTYTIPOBOJHUKOB.

[TpyBOAXTE MPUMeEPBI YUCTHIX MOJTYTIPOBOJHUKOB,




TOJIyTIPOBO/IHUKOB C IOHOPHBIMU U aKIIeTTTOPHBIMU
TIPUMeCSIMHU.

OKcnepumMeHmMaabHO UCCAe008aMmb 3a8UCUMOCMb
conpomue/eHusi NoAynpogoOHUKO8 Om memnepamypbl u
ocgewéHHocmu.

O06bs1CHIMb Meoputo Npo8ooOUMOCMU p-n-nepexood.
Iepeuucnsimb 0CHOBHbIE cgolicmea p-n -nepexoad.
ITpumeHsimb meopuio NPOBOOUMOCMU K ONUCAHUIO pabombl
ouoda u mpaxzucmopa. IIpuBoAUTh, MpUMepbl UCTI0/Ib30BaHUS
TI0JTTIPOBO/IHUKOBBIX ITPHUOOPOB.

[TepeuncsTh yCIOBUS CYIIIeCTBOBAHUS IEKTPUUECKOTO TOKA B
BakyyMme. [IpuMeHsITh 3HaHUsI O CTPOEHUU BelljeCTBa /st
OTMMCaHUS SIBJIEHUsI TEPMO3/IEKTPOHHOM SMuccHu. ONUChIBaTh
TIPUHLIUI JeNUCTBUSI BaKYYMHOTO IUO0/a, 31IeKTPOHHO-/Ty4eBOM
TPYOKH.

[TpuBOAUTEL MPUMEPHI UCTIOMb30BaHUS BAKYYMHBIX TTPUOOPOB.
OOBACHATL MEXaHW3M 00pa30BaHMsI CBOOOHBIX 3apsi/[OB B
pacTBopax M pacriaBax 3/71eKTPOIUTOB.

OnuchIBaTh 3aBUCUMOCTh COTIPOTHB/IEHHS 3/IEKTPOJIUTOB OT
TemriepaTypbl. Teopemuuecku Ha OCHOBAHUU 3HAHUL O
cmpoeHuu geujecmea npedckasbl8amb X00 npoyecca
anekmpoausa. IIpugooums npumepbl U 80CNpOU3800UMb
¢usuueckue s3kcnepumeHmbl, noomeepiicoarouyjue 8bloeneHue Ha
3/1eKmpo0ax eewjecmsa npu NPOXOHCOeHUU 31eKmpuuecKo20
MoKa uepe3 3/1eKmpoaum. YmouHsimb 2paHuybl npUMeHUMOCMuU
3akoHa Oma 0421 ONUCAHUS1 NPOXOHCOEHUS! 51eKMPUUeCcKo20
MoKa uepe3 3/1eKmpoaumal.

[TpuMeHSITb 3HaHUS O CTPOEHUH BelleCTBa [I/isi ONUCaHUsT
SIBJIEHUsI 3JIeKTPOJIH3a.

Cocmaensimb ypasHeHue, onucbléarujee 3aKoH 31eKmpoausa
dapades, 01 KOHKpemHbIx cumyayutl. Bbiyucaamsb, ucnonb3ys
cocmasfneHHoe ypasHeHue, Heu38ecmHble 3HAUeHUs1 Ge/IUUUH.
[TpyUBOAWTE MPUMeEpPHI UCTIONb30BaHUSs 37IEKTPOJTH3a.
OOBSACHITL MeXaHU3M 00pa30BaHKs CBOOOIHBIX 3apsi/iOB B
rasax.

[TpuMeHSITb 3HaHUSI O CTPOEHUU Bell[eCTBa /1JIsl OTHMCaHUS
sSIBJIEHUM CaMOCTOSITe/IbHOI'O M HeCaMOCTOSITeIbHOTO Pa3psi/ioB.
Pacrio3HaBaTh, IPUBOAUTE TIPUMEPHI, TIEPEUNCISTh YCI0BUS
BO3HUKHOBEHHsI CaMOCTOSITE/TbHOTO U HECAMOCTOSITeTbHOTO
ra30BbIX Pa3psiZioB, Pa3/IMUHBIX TUTIOB Ta30BbIX Pa3psifioB.
[TpuBOUTEL PHUMeEPbI UCTIOTH30BaHUS Ta30BbIX Pa3psiiOB.
Iepeuucasimb 0CHOBHbIe cgolicmea u 0baacmu npuMeHeHust
na1asmbl.

Pabomamsb 6 nape, epynne npu 8bInoAHEHUU
uccaedogamenbcKux pabom, npu ocyuwjecmeneHuu
meopemuuecKux NpeodcKa3aHull.

HaxoauTth B uTepatype u MIHTepHeTe WH(OPMALIUIO 110
3afiaHHOM TeMe. [TepepabaThiBaTh, aHA/TU3UPOBATh U
TMpe/iCTaB/sATh UHPOPMAI[|IO B COOTBETCTBUM C MOCTAB/I€HHBIMU
3a7layaMu.

['OTOBUTH Mpe3eHTal[MK U COODIIeHHsI TI0 U3yUeHHBIM TeMaM
(BO3MOKHBIE TEMBI TTPe/ICTaB/IeHbl B yUueOHUKE)




MaruauTtHoe 1mose

[aBaTh oripefiesieHHe TTOHSATHUM: MarHUTHOE TI0J1e, UHAYKIUS
MarHUTHOTO M0J1s1, BUXPeBoe I10JIe, cuia Amrepa, Cuia
JlopeHiia, (heppoMarHeTukK, JOMeH, TemMriepaTypa

Kropu, MaeHumHas npoHuyaemocms geujecmed.

[aBaTh oripesiesieHUe eJUHULIbI MHAYKLIMA MarHUTHOTO TOJISI.
[TepeunciATh OCHOBHBIE CBOKMCTBA MarHUTHOTO TOJISL.
V306pakaTh MarHUTHbBIE JIMHUM TTOCTOSTHHOTO MarHuTa,
TMPSIMOTO TMPOBOJHUKA C TOKOM, KaTYIIKU C TOKOM.

HabnroaTh B3auMO/IeCTBHE KaTYIIKA C TOKOM U MarHuTa,
MarHUTHOM CTPEJIKU U TIPOBOJHUKA C TOKOM, JIeNCTBUE
MarHUTHOTO TIOJIsT Ha ABVDKYIIYIOCS 3apsKeHHYH0 UacTUILY.
@®opmyMpoBaTh 3aKOH AMriepa, Ha3blBaTb FPaHMULIbI €r0
TIPUMEHHMOCTH.

Onpefendrb HarpaB/ieHWe JTUHUN UHAYKLMYA MarHUTHOTO T10JIs1
C TOMOIIBI0 TIpaBWIa OypaBuMKa, HarpaBjieHHe BEKTOPOB
cunbl Amriepa U cuibl JlopeHIia ¢ MOMOLLBIO TIPaBU/Ia JIeBOM
PYKU.

[TpumeHaTb 3akoH Amriepa U (opMyny A/ BbIUMCIEHUS
cubl JIopeHLa Ipy pelleHuy 3a/au.

Ob6wsicHAMb npuHyun pabomabl YUKAOMPOHA U MACC-
cnekmpoepada.

[Tepeunc/SITh THTIBI BEIL[eCTB TI0 MarHUTHBIM CBOMCTBaM,
Ha3bIBaTh CBOMCTBA Ajua-, Tlapa- U )eppoOMarHeTUKOB.
V3mepsiTh CUTy B3aUMO/IeHCTBUS KaTyIIKU C TOKOM M MarHUTA.
Hccnedosamb mazHUmMHble c8olicmea mes, U320Moe/1eHHbIX U3
pasHbix mamepuanos. PaboTtaTh B rape Npy BbINIOJTHEHUA
MpaKTHUUeCKUX 3aJjJaHuii, B Mape U rpy1re Mpu pelieHuy 3a1au.
Ob6wsicHaAMb npuHyun delicmeust 31eKmpousmepumesbHbiX
npubopoes, 2pomMKo208opumess U 31eKkmpooguzames.
Haxoautb B iuTepaType U VIHTepHeTe MHGOPMALIUIO O BK/ajie
Awmrepa, JIopeH1ja B M3yueHue MarHUTHOIO 1015, PyCCKOI0
¢u3uka CTtosieToBa B MCC/eJOBaHME MAarHUTHBIX CBOWCTB
(heppomMarHeTHMKOB, O TIPUMEHEHHH 3aKOHa AMIIepa,
MPAaKTUUeCKOM MCIO/Ib30BaHUM [IeHCTBUSI MarHUTHOTO MO/ Ha
JBWKYIIUNCS 3apsifi, 00 YCKOPUTEJIAX 37IeMeHTapHBIX YaCTHI], O
BKJ/Ia/le POCCUMCKUX YUEHBIX B CO3/laHHe YCKOpUTesiei
3/IeMeHTapHbIX YaCTHII, B TOM unciie B O0beJUHEHHOM
WHCTUTYTe sifiepHbIX uccienoBanuii (OVAN) B r. [lyOHe 1 Ha
azipoHHOM Kosnaigepe B IIEPHe; 06 ucnosb30BaHUN
(heppomMarHeTMKOB, 0 MarHUTHOM T0Jie 3eMJIU.

['OTOBUTH Mpe3eHTaI[U| U COODITIeHUsT TI0 U3yUeHHBIM TeMaM
(BO3MOKHBIE TEMBI TTPe/ICTaB/IeHbl B YUeOHUKE).

OJ1eKTpOMarHuTHast
VH/YKLUS

[aBatb ornpesiesieHre TIOHATHM: SIBJIeHUe 3/IeKTPOMarHUTHOU
WHAYKLUU, MarHUTHBIN NOTOK, D/]C UHAYKIUH,
WHAYKTUBHOCTb, CaMOMHAYKLIMsA, D1C caMOUHAYKLMH.
Pacrio3HaBaTh, BOCIPOU3BONTD, HAO/MIOIaTh sSIBJIEHNE
3/1eKTPOMarHATHOM UHAYKIMH, OKa3bIBaTh MPUUYMHHO-
C/IeZICTBEHHBIE CBSI3U TPU HabumojeHnH siBnieHrst. HabmomaTh 1
aHaJ/IM3MpOBaTh SKCIIEPUMEHThI, IeMOHCTPUPYIOLLUE TIPABUIIO
JleH1a.

dopmymMpoBaTh NpaBusIo JleH1ja, 3aKOH /1eKTPOMarHiTHOM




VH/JYKLWH, Ha3bIBaTb T'PAHULIbI €70 NPYMEHUMOCTH.
VccnenoBath siBleHYe 3/1eKTPOMarHUTHOW MHAYKLIUU.
Ilepeuucaamb ycnosusi, npu KOmopblx 803HUKAEM
UHOYKYUOHHBIU MOK 8 3AMKHYmMOM KOHmMype, Kamyulke.
Onpedensimb posb J#cene3H020 CepOevHUKa 8 KamyulKe.
H3obpadxcamsb epaguuecku gHewHee U UHOYKYUOHHOe
MazHumHble noss. Onpedenssimb HanpasneHue UHOYKYUOHHO20
MOKa 8 KOHKpemHoll cumyayuu.

OOBSCHATH BO3HUKHOBEHHE BUXPEBOT0 /1€KTPUUECKOr0 M0
Y 3JIeKTPOMAarHuTHOro nosist. Onucbleams npoyecc
803HUKHOBeHUsA I/]C UHOYKYUU 8 08UNCYUJUXCS NPOBOOHUKAX.
ITpedcmaesnsimb npuHyun delicmeus 31eKmpozeHepamopa u
2/1eKMpOOUHAMUUECKO20 MUKPOCPOHa.

PaboTaTh B TIape ¥ rpyrire Mpy BIOJTHEHHUH MTPAKTUUECKIX
3a/laHWl, IJIAHWPOBAaTh SKCITIePUMEHT.

[TepeunciATh NpUMepPHI UCIIO/IB30BAHUS SBJIEHUS
3/1eKTPOMarHUTHOM UHAYKLIY.

Pacrio3HaBaTh, BOCIIPOU3BO/INTh, HAO/MIOAATE SIB/IEHNE
CaMOMH/YKLMH, [T0Ka3bIBaTh IIPUUMHHO-C/Ie/[CTBEHHbBIE CBS3U
TIpY HaOJTIOIEHUM SIBIIEHUSL.

@®opMy/IMpOBaTh 3aKOH CAMOWMH/YKLIMH, Ha3bIBaTb TPAHULIbI €70
TIPUMEHUMOCTH.

[TpoBOAUTEL aHANOTUI0 MEX/Yy CAaMOMHAYKLIMEN U UHEPTHOCTHIO.
Onpegenars 3aBUCUMOCTb UHYKTUBHOCTH KaTYIIKK OT eé
JJIVHBI U T/I0LLaI1 BUTKOB.

Onpegenarb B KOHKPETHOW CUTyalLy 3HaYeHUsl: MarHUTHOIO
notoka, C unaykumu, 3/JC uHOyKyuu 8 08UNCYUJUXCS
npogooHukax, 3C caMOUHYKL[UU, UHAYKTUBHOCTb, S3HEP2UIO
31€KMpPOMAZHUMHO20 NO/S.

Haxomaute B muteparype u ViHTepHeTe nHpoOpMaLio o6
WCTOPUY OTKPBITUSA SIBJIEHUS 3/IeKTPOMarHUTHOW MHAYKLIUH, O
BKJIa/le B MU3yueHHe 3TOr0 sIB/IeHUs] pOCCUiicKoro ¢usuka 3. X.
Jlentia, o 6opr0e C MpOSIB/IEHUSMH I€KTPOMAarHUTHOM
VHJYKLUU U €€ UCTIO0/Ib30BaHUM B ITPOMBIIIEHHOCTH. ['0TOBUTH
Mpe3eHTal[K U COODIIeHHSs 110 M3yUeHHBIM TeMaM (BO3MO>KHbIE
TeMbI [Ipe/ICTaB/IeHbI B yueOHUKe).
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2.1 | MexaHuueckue 3 aBaTh oripe/ie/ieHue TTOHSTUN: KoJie0aHus,
Kos1e0aHus KojebarenbHasg CUCTeMa, MexXaHWuYecKhe KoJiebaHus,
rapMOHUYECKHe
KonebaHus1, cBOOOIHBIE KOiebaHUsl, 3aTyXarolue KojaebaHus,
BBIHY K/IEHHbIE KoJie0aHu, pe30HaHC, CMelleHHe,

aMITIUTY[ja, TIePUO/I, UaCTOTa, COOCTBEHHAsI YacToTa, (a3a.
Ha3biBaTh yC0BUSsI BOSHUKHOBeHUs KoimebaHuid. [IpuBoAnTD
MpUMephbl Kojie0aTebHBIX CUCTEM.

OmNUChIBaTh MOJIENN «IIPY>KUHHBIN MasiTHUK»,
«MaTeMaTUYeCKUN MasiTHUK».

[TepeuncnsaTb BUAbl  Koje0OaTeNbHOTO  ABWKEHHUS, WX
cBoiictBa. Pacrio3sHaBaTh, BOCHPOW3BOAWTH, HAOJIOAATH
rapMOHMUeCKde  KojiebaHus,  CBOOOJHBIE  KojieOaHUS,
3aTyxamomye  KosiebaHusi,  BBIHY)KJEeHHble  KojebaHwUs,
pe30HaHC.

[MTepeuncnsTh CrIOCOOBI TIOTyUeHUs CBOOOHBIX U
BBIHYK/IEHHbIX MeXaHUUeCKUX Kojiebannii. COCTaB/sATh
ypaBHeHHe MeXaHUUeCKUX KOJie0aHUiA, 3aMUChIBaTh €ro
perierye. Onpe/ieniaTh 10 YpaBHEHHIO KojiebaTenbHOro




JBYDKEHUsI TTapaMeTphbl KoebaH!H.

[IpexcTaBasTh rpaguuecKy 3aBUCUMOCTb CMelLleHHsl, CKOPOCTU
Y YCKOPEHUs OT BpeMeHH TIpH Ko1e0aHUsIX MaTeMaTHuecKoro v
MIPY>KMHHOT0 MasiTHUKOB. OrpeziesisiTh Mo rpaduKy
XapaKTePUCTUKU KoJiebaHUi: aMIUTUTYAY, TIePUOJ, U YacToTy.
H306padxcamb epaguuecku 3asucumocmb amnaumyobl
8bIHY)COEHHbIX K0/1ebaHutl om uacmomnl 8biHy#coarowjeli Cubl.
AHanuzuposamb usmMeHeHue 0aHHO20 2paguka npu UsMeHeHUU
mpeHus 8 cucmeme.

BbIuKc/isiTh B KOHKPETHBIX CUTYaLMsIX 3HaUeHUs Iepuoja
KosiebaHMii MaTeMaTHUeCKOro WM MPY>KUHHOTO MasiTHUKA,
SHEepruM MasTHHKA.

OO6BsICHATD TIpeBpallieHUs] SHepTUr TIpU KoJiebaHusIX
MaTeMaTHUueCcKoro MasiTHUKA 1 rpy3a Ha MpYy)KUHe.
Hccnedosamb 3agucumocmsb nepuoda Konebauti
mMamemamuyecKko20 MastmHUKa om e20 O/UHbl, MACChL U
amnaumyosbl konebaHuil. Miccnedosamb 3a8uUcuMocmb nepuooa
KonebaHuli epy3a Ha NPyj#CUHe OM MACChl 2py3d U HécmKocmu
NPYXHCUHBL.

PaboTaTh B mape ¥ rpyririe Mpy pelieHuy 3a7au U BBIOTHEHUN
MPAaKTUUeCKUX 3aJlaHUi, UCC/IeJOBaHUM, TIJIaHUPOBATh
3KCriepuMeHT. Bectu auckyccuio Ha TeMy «Posb pe3oHaHca B
TeXHUKE U OBITY».

Haxoguts B murepaType u ViHTepHeTe nH(pOpMaLyio 06
WCTI0/Ib30BaHMM MeXaHWYeCKUX KojiebaHuii B ipubopax
reoJioropasBeKH, Yacax, KauessiX, JPyruxX YCTPOHCTBax, 00
WCTIO/Tb30BaHUM B TeXHUKe M MYy3bIKe pe30oHaHca U 0 6bophwbe ¢
HUM.

['OTOBUTH Mpe3eHTal[iH U COODIIeHH s TI0 U3yUeHHBIM TeMaM
(BO3MOJKHBIE TEMBI TTPe/ICTaB/IeHbl B YUeOHUKE).

Pemate 3amaun. KoHTpo/mMpoBaTth pellieHue 3ajjau CaMyuM U
JPYTUMHU yYal[UMUCS.

2.2

OJIeKTPOMarHUTHbIe
KoJie0aHus

[laBaTh orpe/iesieHNe TIOHSTHI: 37IeKTPOMarHUTHbIe KoJie0aHusl,
KosiebaTesTbHbIM KOHTYP, CBOOOZHBIE 3/1IeEKTPOMarHUTHbIE
KosiebaHusl, asmoko/nebaHusi, agmokosnebamenbHas
cucmema,BbIHYKIeHHbIE 3IeKTPOMarHuTHbIe KoyiebaHus,
repeMeHHbIH 3TeKTPUYeCKHI TOK, aKTUBHOE

COTIPOTHBIIEHHE, UHOYKMUBHOE conpomue/neHue, EMKOCMHoe
conpomuseseHue, N0HOe conpomuesneHue yenu nepemMeHHO20
moKa, JelCTBYIOlee 3HaUeHHe CUJIbI TOKa, JAelCTBYIoLIee
3HaueHWe HarpspkeHus:, TpaHcopmarop, KoadduipeHT
TpaHCcgopMaliu.

N306pakaTh cxeMy KoJiebaTesTbHOTO KOHTYPA U OMKUCHIBATh
TIPUHLIMII €T0 PaboThI.

Pacrio3HaBaTh, BOCITPOU3BOAUTE, HAabM0JaTh CBOOOIHBIE
3/IeKTPOMarHUTHbIE Kojie0aHus, 8bIHy#COeHHble
3/1eKMpOMazHUmMHble KonebaHusl, pe30HaHC 8 Yenu nepemeHHO20
moka.

AHanm3upoBaTh MpeBpallieHust SHepTHUH B KosiebaTeTbHOM
KOHTYpe TpY 3/1eKTPOMarHUTHBIX KOJieOaHUsIX.

I[pescTaBnsTh B BU/e rpad)MKOB 3aBUCUMOCTD 37IeKTPUYECKOTO
3apsifia, CU/IbI TOKA M HampsDKeHUsi OT BpeMeHU TIpU CBOOOJHBIX
3/IEKTPOMarHUTHBIX KosiebaHusix. OmnpeieNiaTh 10 rpaguky
KosiebaHMid XapaKTepUCTHUKU: aMIUTUTYAY, TIePUOJ, U YacTOTYy.




ITposodumb aHano2uro mexncdy MexaHuuecKumu u
3/1eKMPOMAcHUMHbIMU KOAeOAHUSMU.

3anuceiBaTh hopMmyny TomMcoHa. BEIUKMCIATE C TTIOMOILIBIO
dopmyibl ToMCOHa MEPHOJ U YaCTOTy CBOOOTHBIX
3/IeKTPOMarHUTHBIX KOJieOaHUH.

OmnpesiensTb Nepyo/], YaCToTy, aMIUIUTY 1y KojieOaHHi B
KOHKDETHBIX CUTYyalusiX. Mccaedogamb 31eKmpomazHUmMHble
KoN1ebaHusl.

Iepeuucasmsb ceolicmea aemoko/nebaHull, aBmokosnedamenbHol
cucmembl. IIpusodums npumepbl a8MoKoaebamenbHbIX
cucmem, UCno/b308aHUsI ABMOKOAebaHull.

OOBSACHSTH TIPUHIIUIT TTOJTyUeHUsT TIeEPeMEHHOT0 TOKa,
YCTPOWCTBO TeHepaTopa epeMeHHOr0 TOKa.

HasbiBaTh 0COOEHHOCTH MEPEMEHHOTO 3/IEKTPUUYECKOTO TOKa Ha
yuJacTKe LIeTH C Pe3UCTOPOM.

Ha3sbigamb ocobeHHOCmu nepemMeHHO020 3/1eKmpuuecko20 moka
Ha yyacmke yenu ¢ KOHOEHCamopoM.

Ha3sbigamb ocobeHHOCmMuU nepemMeHHO020 3/1eKmpuuecko20 moka
Ha yyacmke yenu ¢ KamywkoU UHOYKMuU8HOCMU.

3anuceiBaTh 3aKOH OMa /151 Liery repeMeHHOr0 TOKa.
HaxonuTh 3HaueHUst CUJIbI TOKA, HaMpsDKeHHs, aKTUBHOTO
COTIPOTUBJIEHUS], UHOYKMUBHO20 CONPOMUB/AEHUs1, EMKOCMHO20
conpomue/eHusi, NOJHO20 CONPOMUB/eHUs TIeTTH TIepeMeHHOTO
TOKa B KOHKPETHBIX CHUTYaI[UsX.

BbIUNC/IATE 3HAUEHUST MOIIIHOCTH, BbIZIE/ISIFOIIENCS B LIeTH
TepeMeHHOT0 TOKa, IeHCTBYIOIIEe 3HAaUeHHUsS TOKA U
HarpsDKeHUs.

Hasbleamsb ycno8us 603HUKHOBEHUSI pe30HAHCA 8 yenu
nepemMeHHO20 MoKd.

OnuChIBaTh YCTPOKCTBO, MPUHLIUI I€HACTBUS U TIPUMEHeHHe
TpaHcgopmaTopa.

Bbluucassmb ko3gpuyueHm mpaHcgopmayuu 8 KOHKPemMHbIX
cumyayusix.

HaxoauThk B uTeparype v VIHTepHeTe HHPOPMALIUIO O
ToJTyueHUH, Tiepejiade U MCI0/Ib30BaHUU TIepeMeHHOT0 TOKa, 00
HCTOPUHU CO3/IaHUsI ¥ TIPUMEHEeHUH

TpaHC(hOPMaTOPOB, UCNO0/Ab308AHUU PE30HAHCA 8 Yyenu
nepeMeHHO20 moka u o bopbbe ¢ HUM, ycriexax U nmpobemax
3/IEKTPO3HEePTeTUKH.

Cocmaenssimb cxembl npeobpazosaHus sHepeuu Ha TOL] u I'DC,
a makoice cxeMy nepedauu u nompebaeHust

3/1eKmpo3Hepauu, Ha3bIBaTh OCHOBHBIX ITOTpeOUTe el
3/1eKTPO3Hepruu. I[Tepeuucasimb NpUUUHbI NOMePb Hepauu U
803MOMCHOCMU 0151 nO8blweHUs1 3¢ppekmusHoCcmU eé
UCNO/b308AHUSI.

BecTu AucKyccuio o nosb3e U Bpefie 3/1eKTPOCTaHIIUM,
apryMeHTHPOBAaTh CBOIO MO3ULIUIO, YMETh BBICTYIINBATh
MHEeHUe JIPYTUX YYaCTHUKOB.

['OTOBUTH Mpe3eHTal[MH U COODIIeHH s TI0 U3yUeHHBIM TeMaM
(BO3MO>KHBIE TEMBI ITPE/ICTAB/IEHBI B YUEOHUKE).

2.3

MexaHuueckue
BOJIHBI

ITaBath oripe/iesieHUe MOHITHIN: MeXaHHUeCKasi BOJTHa,
TriorepeyHasi BOJTHA, MPO/I0/IbHAst BOJIHA, CKOPOCTb BOJIHBI,
JUTMHA BOJTHBI, (ha3a BOJTHBI, N/IOCKAS 80/IHA, BOAHOBAS
nogepxHOCMb, (ppOHM B0/IHbl, /Y4, 3BYKOBasi BOJIHA, TPOMKOCTb




3ByKa, BBICOTAa TOHA, TeMOp, OTpa)keHHe, Mpe/IoM/IeHHe,
ToroleHue, uHTepdepeHLUs, Ougpaxkyus,

nossipu3ayusi MeXaHuueCKuX BOJIH, KOTepeHTHbIe HCTOUYHUKH,
CTOs1Yast BOJIHA, aKyCTUYECKUI pe30HaHC,
TIJTOCKOTIOJISIPU30BaHHas! BOJTHA.

[TepeuncnsTh CBOWCTBAa MeXxaHUUYECKUX BOJH. Pacrio3HaBaTh,
BOCTIPOU3BO/UTD, HAOMIOIaTh MeXaHUYeCKUe BOJHEI,
TriorepeyHble BOJIHBI, NPOZO/bHbIE BOJIHBI, OTPa)KEHHE,
TipesIoMJIeHHe, TIOTJIoleHue, UHTepdepeHI1I0, OUuppakyuio u
nossipu3ayuro MexaHnyeckux BoJiH. HasbIBaTh XapakTepuCTHUKU
BOJIH: CKOPOCTb, YaCTOTa, /I/TMHA BOJIHBI, pa3HOCTH ¢a3.
OnpefenaTb B KOHKPETHBIX CUTYaIUsIX CKOPOCTH, YaCTOThI,
JUTMHBI BOJTHBI, pa3HOCTH (a3 BOJIH.

3anucbieamp U cOCMABAsAMb 8 KOHKPEMHbIX CUMYyayusix
ypasHeHue 2apMoHuuecKoll be2yujeli 80/HblL.

HaxopuTs B iuteparype u VIHTepHeTe MHPOPMALIMIO O
BO30Y)K/IeHUH, TiepeZiaue U UCTI0Ib30BaHUH 3BYKOBBIX BOJIH, 00
WCTO/Ib30BaHMU pPe30HaHCa 3BYKOBBIX BOJH B My3bIKe U
TeXHUKe.

BecTtu guckyccuio o mosib3e U Bpejie Bo3/1eHCTBUS Ha uesioBeKa
3BYKOBBIX BOJIH, apTYMEHTHPOBaTh CBOKO TO3ULUIO0, YMEThb
BBIC/TYIIIMBaTh MHEHHE APYTHUX YYaCTHUKOB.

['OTOBUTH Mpe3eHTaI[U| U COOOITeHUs TI0 U3yUeHHBIM TeMaM
(BO3MO>KHBIE TEMBI ITPe/ICTaB/IeHBI B YUeOHUKE).
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OJIeKTPOMarHUTHbIe
BOJIHBI

[laBaTh orpe/iesieHNe TIOHSTHI: 37IeKTPOMarHUTHOE TI0JIe,
BHXPEBOE /IeKTPUUeCKOe TI0/1e, 37IeKTPOMarHUTHbIE BOJIHBI,
CKOPOCTb BOJIHBI, JI/TUHA BOJIHBI, (Da3a BOJIHBI, BOJTHOBasI
TOBEPXHOCTb, PPOHT BOJIHBI, /Iy, TVIOTHOCTb TIOTOKA
W3/Ty4YeHus], TOUeUHbIN UCTOYHUK U3/TyueHUs], OTpaKeHHe,
TipesioMJIeHHe, TIOTJIoleHre, UHTepdepeHLs, AU(paKLys,
TIOTIePeYHOCTh, MOJISIPU3aLIMs 3/IEKTPOMAarHUTHBIX BOJIH,
PaJMoCBsI3b, PAZMOIOKALIUS, aMITIUTYJHAsE MOZYJISLHS,
netekTrpoBaHre. OObCHITH B3aUMOCBSI3b IT€PEeMEHHBIX
3/IEKTPHUUECKOT0 U MarHUTHOT O 10Jiel. PrcoBath cxemy
pacripocTpaHeHus 3/1eKTPOMarHuTHOM BOJHBI. [TepeuncisiTh
CBOMCTBA M XapaKTePUCTUKHU 3/IEKTPOMAarHUTHBIX BOJTH.
O06bsICHIMb NpoOYecchl 8 OMKPbIMOM K0/1ebame/nbHOM KOHmype,
NPUHYUN U31y4eHust U pecucmpayuu 31eKmpoMazHUMHbIX 80/H.
Pacrio3HaBaTh, HAO/IIOJATE 37IEKTPOMAarHUTHBIE BOJTHBI,
W3yueHue, IPUEM, OTpakeHue, TIpeioMJIeHre, TIOTJIoIeH e,
VHTep(epeHL1I0, IU(PPaKLMIO U MOJISIpU3aL1Io
3/IEKTPOMarHUTHBIX BOJIH.

BbIUNC/IATE B KOHKPETHBIX CUTYaLUsIX 3HaUeHUs
XapaKTePUCTHK BOJIH: CKOPOCTH, YaCTOTBI, JJTMHBI BOJIHBI,
pasHocTH (a3, 21ybuHy paduonokayuu.

CpasgHusamb mexaHu4ecKue U 31eKmpoMAa2HUMHbLe 80/HbL.
O06BsICHAMb NPUHYUNBL pa0uOCces3u U me/neguoeHusl.
O06bBsICHAMb NPUHYUNBI OCYUjecmeseHusi npoyecco8 Mooy asayuu
u demexkmuposaHusi. ¥1306pasxcamb npuHYUNUAabHble CXeMbl
paduonepedamuuka u paduonpuémHuka. Ocywecmenssimb
paduonepedauy u paduonpuém. O6wACHAMb NPUHYUNDI
nepedauu u306padceHusi meaenepedamMuuKoOM U NPUHYUNbL
npuéma uzobpasiceHusi mesnesu30poMm.

VccnefoBaTh CBOMCTBA 3/1eKTPOMAarHUTHBIX BOJIH C TIOMOLIbIO




MobupHOTO TenedoHa. Ha3siBaTh U OMUCHIBATH COBpeMeHHbBIe
Cpe/icTBa CBSI3U.

Brigenats poab A.C. TToroBa B U3yueHHUU 3/IeKTPOMarHUTHBIX
BOJIH U CO3/1aHUM PafuoCBa3U. OTHOCUTBCS C YBaKeHHUEeM K
YUEHBIM U UX OTKPLITUSIM. OBOCHOBBIBATh Ba)KHOCTb OTKPBITHS
3/1IeKTPOMAarHUTHBIX BOJIH /11 Pa3BUTHS HayKH.

Haxoautb B iuTepaType U VIHTepHeTe MHGOPMaLUIO,
TO3BOJISIFOLLYIO OTBETUTH Ha MOCTaBJ/IeHHbIe BONPOCHI 10 TeMe.
PaboTatb B mape U rpyTire Mpy pellieHr  3a/jau U BbIIOJTHEHUN
MpaKTUYeCKUX 3alaHuil. Haxooums 6 aumepamype u
Humepneme uHgopmayuio o 8036ydicoeHuu, nepedaue u
UCNO0/b308AHUU 3/1EKMPOMASHUMHBIX 80/H, 06 onbimax I'epya
U UX 3HAYeHUU.

Bectu ycKyCCHIO O T0/1b3€e Y BpeJie UCTI0/Ib30BaHUs
YesI0BeKOM 3JIeKTPOMAarHUTHBIX BOJIH, apIYMEHTUPOBATh CBOKO
MO3ULMIO, YMETh BbICJYIIMBAThL MHEHUE IPYTMX YUYaCTHUKOB.
['OTOBUTH Mpe3eHTal[ul U COODIIeHHsI TI0 U3yUeHHbIM TeMaM
(BO3MO>KHBIE TEMBI ITPE/ICTAB/IEHBI B YUEOHUKE).

3. OnTuKa 13

3.1 | CBeToBbLIE 11 [aBathb oripesiesieHre TIOHSATHUM: CBET, FeOMeTpUUecKasi ONTHKa,
BOJTHBI. CBETOBOM JTy4, CKOPOCTb CBeTa, OTPa)KeHHe CBeTa,
['eomeTpuuecka ripesioM/ieHre CBeTa, TI0JIHOe OTpa)keHHe CBeTa, YToJ/ MajleHus,
au YTOJ1 OTpaykeHUs1, YToJ1 MPesiOM/IeHHs], OTHOCUTE/IbHbIN

BOJ/IHOBAs OIITHKA

TI0Ka3aTeJsIb [1pesioM/IeHHs], abCOMIOTHBIN MOKa3aTe/lb
TIpesIOMJ/IeHHs, JIMH3a, (POKyCHOoe

paccTosiHYe JIMH3bI, ONTUYeCKasl CU/la JIMH3bI, IUCIIepCHus CBeTa,
vHTepdepeHLUs CBeTa, AU(paKLus cBeTa, JUdpaKLMOHHas
pelléTKa, MoJIsipr3aLys CBeTa, eCTeCTBeHHBIN CBeT,
TJIOCKOMOJISIPU30BaHHbBIN CBeT.

OnuceIBaTh METO/bI U3MepeHUsl CKOPOCTH CBeTa.
[TepeuncnsTh CBOWCTBA CBETOBBIX BOJIH.

Pacrio3HaBaTh, BOCITPOM3BOAUTE, HAaOIOJaTh PaclpoCTpaHeHHe
CBETOBBIX BOJIH, OTPa’KeHHe, IIpeioM/IeHue, NOTJIoLeHHe,
JMCIIepCHI0, UHTep(epeHLIMo, AU(PaKLUI0 U TOSIpU3aLiio
CBETOBBIX BOJIH.

dopMynupoBath MpUHLMI ['tolireHca, 3aKOHbI OTpaXkeHUs 1
TIpeJIOMJIeHUS CBETA, FPaHHULIbl UX IPUMEHUMOCTH.

CTpouTh X0Z /iyua B IJIOCKONapasiesbHOM T1acTUHE,
TPeyToJIbHOW TIpH3Me, [TOBOPOTHOM TIpH3Me, 000paurBaroIei
rpu3Me, TOHKOM JIMH3e.

CtpouTtsh n300pakeHue rpeZMeTa B TVIOCKOM 3epKajie, B TOHKON
JIH3e.

[TepeunciATh BU/bI JIMH3, UX OCHOBHbIE

XapaKTepUCTUKU  ONTUUYECKUU LIeHTP, [J1aBHasl ONTHYecKas
0Cb, (DOKYyC, ONTUUEeCKast CUa.

OmnpefiensTb B KOHKPeTHOM CUTYyalluy 3HAUeHUs yIJia NaJeHus,
yrjla OTPa’KeHus, yrJia MpeioM/IeHUs], OTHOCUTe/TbHOTO
TI0Ka3areJisi IpeyioM/IeHus, abCOMIOTHOTO TTOKa3aTess
TIpeJIOMJIeHHs, CKOPOCTU CBeTa B cpefie, (POKyCHOTro
pacCTOsIHUS, ONTUUECKOW CHUJIBbI JINH3bI, YBEJIWYEHHUs JIMH3bI,
rnepuoja AvudpakL¥OHHON

PeLIETKH, T0/I0)KeHUsI UHTep(epeHLIMOHHbIX 1
IM(paKLMOHHbIX MAKCUMYMOB U MUHUMYMOB. 3alMCbIBaTh
(hopMyJ/1y TOHKOM JIMH3bI, PACCUUTHIBATh B KOHKPETHBIX




CUTYyaLUsIX C e€ MOMOIIbI0 HeM3BeCTHbIe BeJTMUMHBI.
OOBSICHSITH TIPUHLIUT KOPPEKIUHM 3PEHHUS C TIOMOIL[BI0 OUKOB.
JKCIepuMeHTabHO OIpe/e/ISiTh oKa3aTe/ib MpeioM/IeHUs
cpenbl, GOKyCHOe paccTosiHMe coOMparorei

U pacceugaroujell TMH3, IJTMHY CBeTOBOM BOJIHBI C TIOMOILIIbIO
I PaKIMOHHOM PeIéTKU, OYeHU8amMb UH(POPMAYUOHHYHO
émkocmb Komnakm-oucka (CD).

Iepeuucasmb 0b61acmu npumeHeHusi uHmepcpepeHyuu cgema,
Ougpakyuu ceema, noasipusayuu ceema.

WccnenoBaTh 3aBUCMMOCTD yT71a MPeJioM/IeHHs OT yTjia
Ta/IeHus], 3aBUCUMOCTb PACCTOSIHUS OT JIMH3bI 10 M300pakeHust
OT pacCTOsIHUS OT JIMH3bI [0 TIpeiMeTa.

[TpoBepsTh TUTIOTE3bI: YT0J1 TIPeIOMJIeHUS TPSIMO
TIPOTOPLIMOHAJIEH YTy TlafleHusl, NpU NAOMHOM CA0MHCEeHUU 08yX
/IUH3 onmuueckue Cuibl CKAaobl8AOMCH.

KoHcTpyupoBath MOZe/IU TejlecKora U/niv MUKPOCKOIIA.
PaboTaTh B TIape U rpyTIIe MPH BIITOJTHEHUH MTPAKTHUECKIX
3a/laHWH, BBIZIBYDKEHUU TUIIOTe3, Pa3paboTKe MeTO/I0B
TIPOBEPKU T'UIIOTe3.

IaaHuposamb desimenbHOCMb NO 8bINO/AHEHUIO U 8bINOAHSIMb
UCC1e008aHUSA 3d8UCUMOCMU MeHCOY pu3uvecKuMu
8eAUYUHAMU, SKCNepuMeHMAaabHyl0 Npo8epKy 2Uunomes3bl.
HaxoauTs B iuteparype v VIHTepHeTe MHPOPMALIKIO O
ouorpadusx M. HetotoHa, X. I'toiirenca, T. FOnra, O.
dpeHeis, 06 MX HayuHbIX paboTax, 0 3HAUEHUH MX paboT s
COBPEMEHHOU HayKHU.

Bbicka3biBaTh CBOE MHEHUE O 3HAUeHUU HayYHbIX OTKPBITHI U
pabor 1o ontuke Y. HetotoHa, X. I'totireHca, T. FOHra, O.
®dpenesisi. BocmpyHUMaTh, aHa/TM3UPOBATh, TiepepabaThIBaTh U
TMpebsB/SATE UH(POPMALMIO B COOTBETCTBUM C MOCTAB/I€HHBIMU
3a7layaMu.

BbizienisiTe OCHOBHBIE T10J/I0)KeHHsI KOPIYCKYJ/ISIPHOUM U BOJTHOBOM
Teopuii CBeTa. YUacTBOBATh B 00CY)X/JeHUH 3THX TeOPHUN U
COBpPEMEHHBIX B3IJISII0B Ha MPUPOAY CBeTa.

Yka3blgamb 2paHuybl NpUMEHUMOCMU 2eoMempuuecKoll
ONMUuKuU.

C'oToBUTE Mpe3eHTalyy U COOOIEeHNS TI0 U3yYeHHBIM TeMaM
(BO3MOKHBIE TEMBI TTPe/ICTaB/IeHbl B yUeOHUKE).

3.2

N3nyuenue u
CTEeKTPbI

[aBatb orpeiesieHye MOHATUMN: TEIJIOBOE U3/TyYeHue,
3JIeKTPO/IFOMUHECLIeHLIMs], KaTOJ0/TFOMUHeCL{eHLI,
XeMWIIOMUHeCLIeHLUsl, (OTOMOMUHECLIEHLIS, CI/IOWHOU
cnekmp, AuHelluamblli Cnekmp, noaocambll cnekmp, cnekmp
nozaoweHusl, CnekmpaibHblll aHANU3.

[TepeuncnsTb BUABI CIIEKTPOB.

Pacrio3HaBaThb, 80cnpou3eo0ums, Habmo4aTh CIIOIHON
CIIeKTp, TMHeNUaTbll CIIeKTP, IT0JI0CaThIN CIEKTP, CIIEKTP
W3/Ty4YeHUs U MOIJIOLeHusl.

H306padxcamb, 06BsCHAMb U AHAAU3UPOBAMb KPUBYIO
3agucumocmu pacnpedeneHusi sHepauu 8 cnekmpe abcoaomHo
uépHOo20 mesa.

[TepeuncnsTh BUABI 3/1eKTPOMarHUTHBIX U3/TyUeHUH, UX
WCTOYHMKHU, CBOWCTBA, pUMeHeHHe. Vcroib30BaTh LIKamy
3/1eKTPOMarHUTHbIX BOJIH. CpaBHMBATh CBOMCTBA
3/IeKTPOMAarHUTHBIX BOJIH Pa3HbIX /1Mara3oHoB.




OcHoBbI
CrieLaJbHOM Teopuun
OTHOCHUTE/IbHOCTU

34.

OcHOBBI
Criel[MaabHOM Teopuu
OTHOCHTEJIbHOCTH
(CTO)

[laBaTh ompejiesieHye TIOHATHI: COObITHE, TTOCTY/IAT,
cobcTBeHHast MHepIMaabHasi CUCTeMa OTCUETa, COOCTBEHHOE
BpeMsi, COOCTBeHHas1 /I/IMHA Tesla, Macca MOKOosi, ”HBapHUaHT,
SHeprusi MOKOsl.

ObwsicHAMb Npomugopeuust Mexcoy KAdccuueckoli MexaHukou u
anekmpoouHamukol Makceenna u npuuuHbl nosieneHust CTO.
®opmynuposars nocrysarsl CTO.

dopmynMpoBaTth BbIBObI U3 1ocTyiatoB CTO u o6ssicHsimb
peasimusucmckue 3¢pgpekmbl cokpawjeHus pasmepos meaa u
3ame0seHus1 8pemeHU mexHcdy 08yMsl COObIMUSAMU C MOUKU
3peHus osuxcyujelics cucmembl omcuéma. AHaIM3UPOBATh
(hopMy/y pensITUBUCTCKOTO 3aKOHA C/I0XKeHHsI CKOPOCTeH.
ITIpogooumb MblCeHHble SKCnepuMeHmbl, noomeepcoaroujue
nocmyaamst CTO u ux cnedcmaust.

Haxodumb 8 KOHKpemHoU cumyayuu 3HaueHusi ckopocmeti men
8 CTO, unmepesanos epemeHu MedHcdy cobbimusamu, ONUHy mend,
3Hepaulo NOKOS uacmuybl, NOAHYIO SHep2ulo uacmuybl,
peasmueuUCmcKull UMnyabC Yacmuypl.

3anuchIBaTh BhIpayKeHUeE /i7Isi SHEPTUU TIOKOSI U NOAHOL
SHepeuu YacTuL].

W3naraTh CyTb NPUHLMIA COOTBETCTBUSI.

KBanTtoBas ¢u3svka

17

CBeTOoBbIe KBAHTHI

HaBatb orpesienieHue NOHATUN: GOTO3(h(PeKT, KBaHT, TOK
HaCBhIIIeHus, 3a/lep>KuBarolijee HarpsykeHre, paboTa BbIXo/a,
KpacHasi rpaHuiia ¢poto3ddekxra.

dopmyauposamb npedmem u 3a0auu KBAHMOBOU (Pu3UKU.
Pacrio3HaBaTh, HabmoOaTh siBieHUe GoTo3ddeKTa.
OmnuceiBaTh onbIThl CTO/IETOBA.

®opmysipoBarth runoresy [11aHka 0 KBaHTax, 3aKOHbI
dhotosddekTa.

AHanu3upoBaTth 3aKOHBI PoTo3(PdeKTa.

3anuchIBaTh U COCTABJIATh B KOHKPETHBIX CUTYaLUsX
ypaBHeHMe JMHIITeiHa /151 GoTo3(deKTa U HaXOAUTh C ero
TIOMOLL{bI0 HEU3BECTHbIE BeJTMUMHBI.

BbIUunC/IATE B KOHKPETHBIX CUTYalUsIX 3HaUeHUs
MaKCUMa/IbHOM KUHeTHYeCKOH SHepruu (POTO3/1eKTPOHOB,
CKOPOCTH ()OTO3/IEKTPOHOB, PAabOTHI BBIX0/]a, 3aTTPAOL[ET0
HarpsDKeHUs], YaCTOThI U [JIMHBI BOJIHBI, COOTBETCTBYIOLIUX
KpacHoi1 rpanutie oTtosddexTa.

[TprBOAWTE MPUMepPHI UCTIO/Ib30BaHUs (PoTO3ddeKTa.
OOBSCHATH CYTh KOPITyCKY/ISIPHO-BOJTHOBOT'O /lyan3Ma.
OrnucbIBaTh OMBITHI JIebezieBa 10 U3MePeHUIO JaB/leHus CBeTa U
orbIThl BaBUsioBa 1o onTukKe.

Onucblieamb onbimbl N0 OUppakyuu 31eKmpoHos.




dopMyMpoOBaTh COOTHOLLIEHKE Heompeie/IEHHOCTen
[etizeHOepra U 0OBSICHATD €T0 CYTh.

Haxoauts B uTepatype u MiHTepHEeTe nH(MOpMaLnio o paborax
CronetoBa, Jlebenesa, BaBunosa, Ilnanka, KomnmoHa, Oe
Bpolins.

BoigensiTe posib pOCCUHMCKUX YUYEHBIX B UCC€0BAHUM CBOVCTB
CBeTa.

[TpuBOAWUTEL MPUMEPBI OMOIOTUYECKOTO U XMMUYECKOTO
JeMCTBHUS CBeTa.

['OTOBUTH Mpe3eHTaI[U| U COOOITIeHUsT TI0 U3yUeHHBIM TeMaM
(BO3MOJKHBIE TEMBI TTPe/ICTaB/IeHbI B YUeOHUKE).

5.2

ATomHas pusmka

[aBatb oripe/iesieHue MOHATHN: aTOMHOE /PO,
SHepreTUUeCKUil ypoBeHb, SHEPTHsl MOHU3ALIUU, CNOHMAHHOE
us/nyueHue ceemd, 8bIHyHCOEHHOe U3/TyueHue cgemd.
OnucekiBaTh OMnbIThl Pesepdopa.

OmnuchIBaTh ¥ CpaBHUBATH MO/ie/id aToMa ToMCOHa 1
Pe3epdopaa.

PaccmaTpuBath, MCC/Ie0BaTh U OMMCHIBATh JIMHeHYaThie
CTIEKTPBI.

@opMyIMpOBaTh KBAaHTOBbIE TIOCTYJ1aThl bopa.

OOBSICHATD JTMHEYaThIe CIIeKTPhI aTOMa BOZIOPOZia Ha OCHOBE
KBaHTOBBIX T1OCTY/aTOB bopa.

PaccuuThiBaTh B KOHKPETHOM CUTYalMK YaCTOTY U JAJTUHY
BOJIHBI MCTTyCcKaemMoro (oToHa Mpu Nepexofie aToMa U3 OFHOT0
CTALIMOHAPHOTO COCTOSTHUS B IPYTOe, JHEPTHUI0 HOHU3AI[UH
aToMa, 8bIUUC/SMb 3HAUEeHUs1 paduyco8 CMayuoHapHbix opobum
3/1eKMpPOHO8 8 AMOMe.

Onucbleamb ycmpolicmeo u 06vACHAMb NpuHyuUn Oeticmaust
/asepos.

Haxoauthb B uTepatype u MIHTepHeTe cBeJieHUs O (haKTax,
TIO/ITBEPIK/IAIOIINX CJIO)KHOE CTPOEHHe aToMa, 0 paboTax
YUEHBIX T10 CO3/IaHHMI0 MO/IeJId CTPOEHUS aTOMa, No/yYeHU0
8bIHYHCOEHHO20 U3/1yueHusl, O IPUMEHEeHUH Jla3epOB B HayKe,
MeZULINHE, TIPOMBILITIEHHOCTH, OBITY.

Bb1/1e19Th POJIb POCCUMCKUX YUEHBIX B CO3IaHUU U
WCTIO/Tb30BaHUH JIa3ePOB.

['OTOBUTH Mpe3eHTaI[U| U COODITeHUs TI0 U3yUeHHBIM TeMaM
(BO3MOKHBIE TEMBI TTPe/ICTaB/IeHbl B yUeOHUKE).

5.3

du3uka aToOMHOT0
Afpa

IlaBaTh ompe/ie/ieHust IOHATHI: MaCCOBOE UMC/IO, HYKJ/IOHBI,
sifIepHBIE CUJTBI, BUPMYd/IbHble Uacmuybl, JeeKT Macc, IHePrusi
CBSI3H, y/ie/IbHasl SHEPTHsl CBSI3U aTOMHBIX SI/IED,
PaZii0aKTUBHOCTb, AKMUBHOCMb PAOUOAKMUBHO20

geujecmeda, TIeproZ, TIOypacraza, UCKyCCTBeHHast
PaJIMI0aKTUBHOCTb, Si/IEPHbIE PeaKIIMH, SHEPTeTHUECKU BBIXO/
sIePHOM peaKluy, 1ienHas siiepHasi peakiysi, Ko3QpuiiueHTt
Pa3MHOKeHHs] HEHTPOHOB, KPUTHUECKast Macca, PeakTOpbI-
Pa3MHOKUTEJTH, TePMOsiZIepHasi peaKLs.

CpaBHMBATh CBOMCTBA NMPOTOHA Y HEHUTPOHaA.

OrmnuchIBaTh IPOTOHHO-HEHTPOHHYIO MOZE/b SZipa.
Oripeie/isiTh COCTaB siZiep PAa3/MUHBIX 37IEMEHTOB C TIOMOIIIBIO
Tab/mibl MeHpenneeBa. M300paXkaTb ¥ UUTaTh CXeMbI aTOMOB.
CpaBHUMBATh CUTY 37IEKTPUUYECKOTO OTTA/IKUBAHHUS TIPOTOHOB U
CUJTy CBSI3U HYKJIOHOB B sizipe. ITepeuucasmb u onucbleams




ceolicmea si0epHbix cun. O6ssACHSIMb 06MeHHYI0 MoOe/b
83aumooelicmeust.

Boruncnsite fgedeKT Macc, SHepruio CBSI3U U Y/e/IbHYH0
SHEeprui0 CBsI3U KOHKPETHBIX aTOMHBIX sifiep. AHa/TM3UPOBaTh
CBSI3b y/leJIbHOW 9Hepryu CBSI3U C YCTOMUMBOCTBIO sijiep.
[TepeuncsTh BU/IbI paiMOAKTHBHOTO pacriaZia aTOMHBIX sifiep.
CpaBHHMBaTh CBOMCTBA afnbda-, 0eTa- U raMMa-u3TyueHHH.
3anucbieamb npasuaa cmewjeHusi npu paouoaKkmMueHbIX
pacnadax. Onpedeasimb 31eMeHmMbl, 06pasyroujuecs 8
pe3ysbmame paduoakmugHbIX pacnaoos.

3anuchiBaTh, 00BSICHATH 3aKOH PaIMOAKTUBHOTO pacriaza,
yKa3bIBaTh TPaHUIIbl €ro MpuMeHUMOCTU. OTipe/iensTh B
KOHKDETHBIX CUTyalUsIX YMCJI0 HepacnaBIIUXCs siZiep, YUC/I0
pacraBLINXCS s/iep, epro/, roJlypacrazia, akmueHOCmb
geujecmea.

ITepeuucasmb u onucbieamb MemoObl HAGAOOeHUs U
peaucmpayuu 3neMmeHmapHbIx yacmuy. Habarodamb mpeku
anbpa-uacmuy 8 kamepe Buabcona. Pecucmpupogamb sioepHble
uzayyeHusi ¢ nomowbio cuémuuka I'elicepa. Onpedensimb
UMNY/bC U 3Hep2UI0 Uacmuybl NpuU 08UNMCEHUU 8 MA2HUMHOM
nose (no pomoepacpusim).

3anuceIBaTh sijiepHble peakiiu. Omipe/iesiTh MPOJYKThI
sIePHBbIX peakiuii. PacCuMThIBaTh SHEPrUUeCKU BBIXO/,
sIePHBIX PeaKLIUi.

OnuceiBaTh MEXaHWU3MBI Jle/ieHus sifiep U LIeMHOM s/1epHOH
peakiuu. CpaBHUBATH si/ePHbIE U TePMOsi/IePHbIe PeaKIUU.
Ob6BsICHIMb NPUHYUNBI ycmpolicmed u pabombl si0epHbIX
peakmopog. Y4acTBOBaTh B 00CY>X/[€HUU TIPEUMYIIIECTB U
HeJIOCTaTKOB SIZIepHOU SHEPreTHKHU.

AHanusupoeambs onACHOCMb SI0EPHbIX U3/AYUeHUL 0/151 HCUBIX
Op2aHU3MO8.

HaxomuThk B muteparype u VIHTepHeTe CBefieHUs1 00 OTKPLITUU
MPOTOHA, HEUTPOHA, PaJIM0aKTUBHOCTH, O MOTyYeHUU U
WCI0/Ib30BaHMH PA/[MOAKTUBHBIX U30TOTOB, HOBBIX
XUMHUUECKUX 3/1eMEHTOB.

BbiziesiiTh po/ib POCCUMCKUX YUEHBIX B UCC/IEIOBAHUSAX
aTOMHOTO siipa, OTKPBITUX CTIOHTAHHOTO JlefieHus si/iep ypaHa,
Pa3BUTHU SiZIePHOM SHEPreTUKH, CO3/JaHUH HOBBIX M30TOTOB B
OUAN (O6beaHEHHDIN MHCTUTYT s/I€PHBIX UCCIeI0BaHHUM B T.
IyGHe).

['OTOBUTH Mpe3eHTaI[Ul U COOOITeHUs TI0 U3yUeHHBIM TeMaM
(BO3MO>KHBIE TEMBI ITPe/ICTaB/IeHBI B YUeOHUKE).

5.4

OneMeHTapHble
YaCTHULbI

[aBaTh oripefiesieHe TMOHSATUM: AHHUTHJISILIUSL, I€NMOHbl,
aopoHbl, KApK, 21100H. TlepeuncisiTh OCHOBHbIE CBOMCTBA
3/IeMeHTapHbIX YaCTHI].

BbiieniiTh TPYMIIbI 3/1eMeHTapHBIX YaCTHII.

[TepeuncSTh 3aKOHBI COXPAaHEHUSsI, KOTOPbIe BBITTOTHSIOTCS
TIpU TIpeBpalljeHusIX YacTull. OMUChIBATh TIPOLIECCHI
AQHHUTW/ISILIUM YaCTHL] U aHTUYACTHUL] U POXKJEHUS 3/IeKTPOH-
TO3UTPOHHBIX T1ap.

Ha3biBaTh ¥ cpaBHUBATh BU/bI DyHAAMEHTaTbHBIX
B3aMO/IeHCTBU.

OmnuchIBaTh POJib yCKOpUTeiel B U3yUeHUH /ieMeHTapHbIX
yactul]. Hasbieamb 0CHOBHble 8UObl ycKopumesnel




3/1eMeHMAapHbIX uacmuy.

HaxoauThk B uTeparype u MIHTepHeTe cBeZieHHst 00 UCTOPUH
OTKPBITHS 3/IEMEHTAPHBIX YaCTHL], O TPEX 3Tarax B pasBUTHUH
(13MKY 3/1eMeHTapHbIX YaCTHLI.

OnuceIBaTh COBpEMEHHYHO (PU3UUECKYI0 KapTUHY MUpa.
[C'oTOBUTE Mpe3eHTalyy U COOOIIeHHS TI0 U3yYeHHBIM TeMaM
(BO3MOKHBIE TEMBI TTPe/ICTaB/IeHbl B yUeOHUKE).

Peseps




Ilepeuens /1a00paTopHBIX padoT

Ne Tema Hara

n/n
10 xacc

1 V3yueHuve [BWKeHUs Tesla, OPOIIIEHHOTO FOPHU30HTAILHO

2 W3yuenne nBrkeHUs Tesia MO0 OKPY>KHOCTH

3 N3mepenue XeCTKOCTU NPY>KUHBI

4 W3mepenue ko3 duiivieHTa TpeHUsl CKOJIbXKeHUs

7 OKcrnepyMeHTa/lbHasi mpoBepKa 3akoHa ['eit-JIroccaka
11 xyacc

1 [TocnenoBarenbHOe U Mapasvie/ibHOe COeJUHEeHUs
NIPOBO/JHUKOB

2 Nsmepenne 3/]C v BHYTpeHHero COIpOTUBJIEHUS] UCTOUHHKA
TOKa

3 W3yueHue siBieHUs 3/1eKTPOMarHUTHOM UHAYKLMU

4 Ormpe/ienieHre yCKOpeHUs1 CBOOOIHOTO MaleHus TIPYU TTOMOIIN
MasiTHUKa

5 V3mepeHue nokasaTessi IpeioM/IeHusl CTeKia

6 OnpepeneHye oNTHUECKOUW CUJbI U (POKYCHOT'O PaCCTOSIHUS
cobupatortieil IMH3bI

7 W3mepeHnue [11MHBI CBETOBOW BOJTHBI




KaJIEHA’apHO-TEMaTI/I‘leCKOE IVIaHUPOBAHHE I10 (l)l/B]/lKe

10 xnacc
N2 ypoka [Tema ypoka Konnu. | fata
Yyacos
1. dur3mnyecknin skcnepmmMeHT, Teopus. Pusmyeckne mogenu. NMpoekuus 1 1 Hepens
BEKTOpa Ha ocb. TpaekTtopus. lNepemeweHue. MNyThb.
2. PaBHOMepPHO NpsIMOJIMHENHOE ABUXKeHME. [padmKM KOOPAMHATLI NYTH, 1 1 Hepens
CKopocTU. OTHOCUTENBbHAs CKOPOCTb NPU ABMXXEHUU Te.
3. MpsMoAnHenHoe ABMXKEHME C MOCTOSAHHbLIM YCKOPEHMEM. 1 2 Hepens
4, paduKn KoopAMHaTbI , MYTU, CKOPOCTU U YCKOPEHUSA NP 1 2 Hepens
paBHOMNEPEMEHHOM [ABMXXEHUN.
5. 1 3 Hepens
PeweHune 3apa4 no teme " PaBHONepeMeHHOe ABMXKeHMe" .
6. CBobogHoe nageHue Ten. [IBMKeHue Tena, 6poLeHHOro ropnusoHTasbHo. |1 3 Hepens
7. MHCTpyKTaX No TexHMKe 6e30MacHOCTM NpU BbINOJHEHUM labopaTopHOM |1 4 Hepens
paboTbl. JTabopaTtopHas pabota N2 1 "UccnegoBaHue aBUXEHUS Tena,
OpOLIEHHOro ropM3oHTaIbHO"
8. OTHOCUTENIbHOCTb MEXAHNYECKOTO ABUXEHMUS. 3aKOH C/I0XKEHUS 1 4 Hepens
CKOpoCTen.
9. KnHeMaTnKa [OBVMXXEHUS MO OKPYXKHOCTU. 1 5 Hepens
10. PeweHune 3aga4 no pasgeny KuHematumka. 1 5 Hepens
11. PelwieHune 3agay no pasgeny KuHemarumka. 1 6 Hepens
12. MepBblit 3aKOH HbloToHA. Cuna. 1 6 Hepens
13. NHepTHOCTL. Macca Tena. Bropoi 3akoH HbtoToHa. 1 7 Hepens
14. TpeTtuit 3aKoH HbtoToHa. MpuHUKMN oTHOoCcUTENbHOCTU Mannnes. 1 7 Hepens
15. lpaBUTALMOHHAs cuna. 3aKOH BCEMUPHOTO NpUTsSKeHus. MNepeas 1 8 Hepens
KOCMMYEeCKast CKOPOCTb. Cuna TSXKeCTW.
16. Cuna ynpyrocTtu. 3akoH l'yka. 1 8 Hepens
17. Bec Tena. HeBecomMocCTb, Neperpysku. 1 9 Hepens
18. Cuna TpeHus. 1 9 Hepens
19. MHCTpYKTaX Mo TeXHMKe 6e30MacHOCTU NPU BbINOJAHEHUN NabopaTopHoi |1 10 Hepens

pab6oThbl. JTabopaTopHas paboTa N2 2 «/3MepeHue KoabduLmeHTa TpeHus
CKOJIBXXEHUS ».




20. MNMpuMeHeHWe 3aKOHOB HblOTOHA K peLLIeHuMIo 3a4au. 10 Hepensq
21. MMnynbc MaTepranbHOM TOYKM. 3aKOH COXpaHEeHUs UMIyJibca. 11 Hepens
22. PeaktnBHoe aBm>XeHue. PelleHune 3aga4 no teme " Mmnynbc". 11
23. LeHTp Macc. TeopeMa 0 ABUXKEHUU LLEHTPa Macc. 12 Hepens
24. PaboTa cunbl. MoLLHOCTb. 12 Hepens
25. MexaHu4yeckas 3Heprus. 3aKOH COXpaHEHUS MEXaHUYECKOM SHEPTUM. 13 Hepens
26. ABCONOTHO HEYMNpPYroe 1 abCosIIOTHO YNPYroe CoyAapeHus. 13 Hepens
27. KoHTpoibHas paboTa no pasgesiaM nepBoro nNoayroaus. 14 Hepens
28. AHaIM3 KOHTPOIbHOM paboTbl. PaBHOBecCKe. YC/I0BME paBHOBECUS 14 Hepens
TBEpAoOro Tena.
29. MOMEHT cuJbl. Pblvaru. 15 Hepens
30. 3aKoH Mackans. 15 Hepens
31. 3akoH Apxumega. 16 Hepens
32. OCHOBHbI€ MONOXKEHUS MOJIEKYNAPHO-KMHETUHECKOI TEOPUN. 16 Hepens
33. Macca atoMoB. MonspHasa Macca. ArperatHble COCTOSIHMS BelecTBa. 17 Hepens
34. PacnpeaeneHne MoneKkyn naeaabHOro rasa no ckopoctsam. Temneparypa. 17 Hepens
35. YpaBHeHne KnanenpoHa- MeHpaeneesa . 18 Hepens
36. [a30Bble 3aKOHbI. 18 Hepens
37. OCHOBHOE ypaBHEHME MOEKYIAPHO-KUHETUYECKON TEOPUM . 19 Hepensa
38. MHCTpYKTaX No TeEXHMKe 6e30MacHOCTU MpU BbINOJHEHUM NabopaTopHOM 19 Hepens
paboTbl. JTabopaTtopHas pabota N2 3 «M3yyeHne nsobapHoro npouecca B
rasen.
39. BHYTpeHHss sHeprus. PaboTa rasa B usonpoueccax. Koamyecteo 1ennotbl. 20 Hepens
MepBbIi 3aKOH TEPMOAMHAMUKN.
40. MNMpuMeHeHWe NepBOro 3aKoHa TePMOAUHAMUKM K M30MpoL,eccaMm. 20 Hepens
41. TennoBble aBuratenn. Bropoit 3aKoH TEpMOANHAMUKM. 21 Hepens
42. B3anMHble NpeBpalleHNs XXUAKOCTEN M ra30oB. HacbIWeHHbIN nap. 21 Hepens
Kunenue.
43. BnakHocTb BO3ayXxa. 22 Hepens
44. Kpuctannnueckme n aMopdHsblie Tena. 22 Hepens
45, MnaBneHWe U KPUCTaNAMU3ALMS. 23 Hepens




46. MHCTpyKTaX Mo TeEXHMKe 6e30MacHOCTU MPU BbINOAHEHUN TaboPaTOPHON 23 Hepens
paboTbl. JlTabopaTtopHas pabota N2 4«M3mMepeHne yaenbHON TENIOTbI
NAaBAeHUA Nbga».
47. DNEKTPUYECKUI 3apag,. DNEeKTpM3aLma Tesl. 3aKOH COXpaHeHUs 24 Hepens
3/IeKTPUYECKOro 3apsaa.
48. 3aKoH KysoHa. 24 Hepens
49, PelleHue 3aga4 no temMe " 3akoH KynoHa". 25 Hepens
50. HanpsyKeHHOCTb 3/1EKTPUYECKOTO MOJIs. JIMHUU Hanpsi>KeHHOCTH 25 Hepens
3/IEKTPUYECKOro nons.
51. PelwleHne 3aaa4 no teMe " HanpsixkeHHOCTb 3/1eKTpUYecKoro noss”. 26 Hepens
52. [ON3neKTpUKKN B aleKTpocTatmyeckomMm noJe. NpoBogHUKM B 26 Hepens
3/IEKTPOCTAaTUYECKOM MOJIE.
53. PewleHne KoMnieKkcHbIX 3a4a4 no teme" BsanMoaencrene HeNOABUKHbIX 27 Hepens
3apsagoB".
54, MoTeHUMan anekTpocTaTMYeckoro noss. PasHocTb NOTEHLMANOB. 27 Hepens
Hanps»keHue.
35. IneKTpoéMKocTb. KoHaeHcaTopebl. 28 Hepens
56. CoegnHeHMe KOH4EeHCaTopoB. 28 Hepens
57. PeweHune 3agay no teme " CoegnHEHME KOHAEHCATOPOB.". 29 Hepens
58. JHeprusa 3apsiKeHHOro KoHAeHcaTopa 29 Hepens
59. KoHTposbHas paboTta N22 no pasaenam BTOpPOro noayrogms. 30 Hepens
60. AHann3 KoHTpoibHoM paboTbl. PaboTa Hag owmbkamMu. 30 Hepens
61. PelleHne KOMBUHUPOBAaHHbIX 3a4a4. 31 Hepens
62. PelueHne KOMBGUHUPOBAHHbIX 3a4a4. 31 Hepens
63. Peseps. 32 Hepens
64. Peseps. 32 Hepens
65. Peseps. 33 Hepens
66. Peseps. 33 Hepens
67. Peseps. 34 Hepens
68. Peseps. 34Hepens




KanenjapHo-TemaTuueckoe njiaHupoBaHue no ¢usuke 11 kmacc

N2 ypoka [Tema ypoka Konnu. | AaTta
yacoB
1. MoBTOpeHUE. dNEKTPUUECKUI 3apaa. 3akoH KynoHa. HanpsaKeHHOCTb 1 1 Hepens
3/IEKTPUYECKOro Mos.
2. MoBTopeHue. NoTeHuman. HanpsxeHue. 1 1 Hepens
3. MocTosHHbIN TOK. 3akoH OMa AN yvyacTka uenu . 3aBUCMMOCTb 1 2 Hepens
COMPOTMBAIEHMS OT TeMNepaTypbl
4, CoegnHeHWe NPOBOAHWNKOB. 1 2 Hepens
5. TexHWKa 6e30nacHOCTU NpU BbINOJIHEHMN NabopPaTOPHON PaboTbl. 1 3 Hepens
4
NabopatopHas pabota N21 NccnegoBaHue 3aKOHOMEPHOCTEN
nocsefoBaTe/IbHOro CoeANHEHUS NPOBOAHMKOB.
6. PaboTa 1 MoWHOCTE TOKa. TeMJIOBOE AEeNCTBME 3/IEKTPUYECKOrO TOKaA.. 1 3 Hepens
7. 2.0.C. 3akoH OMa a1 NoAHOM uenu. 1 4 Hepens
8. TexHuKa 6e30nacHOCTM NPU BbINOJIHEHMN NabopaTopHOIt paboThbl. 1 4 Hepens
i}
NabopatopHas paboTta N22 nsmepeHue 3.4.C. U BHYTPEHHETO
COMPOTMBJIEHMS UCTOYHMKA TOKa.
9. PelwweHwne 3aga4 no teMe «[OCTOSHHbINA TOK». 1 5 Hepens
10. PeweHwne 3aga4 no teMe «[OCTOSHHBIN TOK». 1 5 Hepens
11. DNEKTPUYECKMI TOK B Pa3/IMYHbIX Cpeaax. 1 6 Hepens
12. DNEKTPUYECKUI TOK B MOJYNPOBOAHUKAX 1 6 Hepens
13. MarHuTHoe noJe, ero XxapakTepucTukn. MarHMtHoe nosie NOCTOSIHHOro 1 7 Hepens
3/IEKTPUYECKOr O TOKa.
14. LencrTene MarHMTHOro Noss Ha NPOBOAHUK C TOKOM. 3aKOH AMnepa. 1 7 Hepens
15. [encTBne MarHUTHOTO NOJIS Ha ABUMXKYLLMINCS JIEKTPUYECKMIA 3apsa,. 1 8 Hepens
16. PeweHwne 3aaa4 no teMe «[JeMcTBUE MarHUTHOrO NOAS HA MPOBOAHMK C 1 8 Hepens
TOKOM, Ha ABWXKYLLMINCS 3JIEKTPUYECKUI 3apsag».
17. PelweHwne 3aga4y no teMe «[JeMcTBUE MarHUTHOIO NOAS HA MPOBOAHMK C 1 9 Hepens
TOKOM, Ha ABWMXKYLLMIACA SNIEKTPUYECKMI 3apsaa».
18. dNeKTpoMarHmMTHaa nHaykuus. Onbitel ®apages. MNpaeuno JleHua. 3akoH |1 9 Hepens

®apages ana SMU.




19. CamMounHayKumns. MHOYKTUBHOCTb. 10 Hepens
20. TexHnKa 6e30nacHOCTH NMpu BbIMNOJHEHUN NabOpaTOPHOM PaboThbl. 10 Hepens
JNabopatopHas pabota N23 «M3yyeHWe sBAEHUS SNEKTPOMArHUTHOM
MHAYKUNWN .,
21. YCcnoBuMs BO3HUKHOBEHMS MEXaHNYECKNX KoNebaHWi 11 Hepens
22. KuHemaTtuKka 1 guHaMuKa KonebatesibHOro ABUXKEHMS 11
23. TexHuKa 6e30nacHOCTU NpW BbINOJIHEHMM 1TAbOPaTOPHON paboThbl. 12 Hepens
NabopatopHas pabota N24. UccnepoBaHue KoiebaHM HUTSHOTO
MasTHUMKa.
24, CBo6GOAHbIE U BbIHYXXAEHHbIE MeXaHU4YecKne konebaHus. PesoHaHc. 12 Hepens
25. MexaHu4ecKue BOJIHbI. BosiHbI B cpefe. 3BYK. 13 Hepens
26. DNIeKTPOMarHuTHble KonebaHus. KonebaTtenbHblt KOHTYp. MNpeBpalleHue 13 Hepens
SHEPrnm Npu 31eKTPOMarHUTHbIX KonebaHusXx.
27. PelweHue 3aga4y no teMe «CBO6OAHbIE U BbIHYXAEHHbIE 14 Hepens
3/1EKTPOMarHUTHbIE KoNeGaHms ».
28. KoHTponbHas paboTa N2 1 no pasgenamMm nepBoro nosyrogms. 14 Hepens
29. AHann3 KOHTpoIbHOM paboTbl. PaboTa Hag owmnbkamu. 15 Hepens
30. lMepeMeHHbI 3NEKTPUYECKUI TOK. PE3NCTOP B LLENU NEPEMEHHOro TOKa. 15 Hepens
31. KoHpeHcaTop 1 KaTyllKa B Liernn NnepeMeHHOro Toka. 16 Hepens
32. leHepupoBaHMe 3neKTPUYECKOM sHeprnn. TpaHcdopmaTopbl. 16 Hepens
MponsBoAcTBO, Nepefada U UCMoNb30BaHMNE INEKTPUYECKON SHEPTUMN.
33. DNeKTpoMarHuTHble BOJIHbI. M3aydyeHne SMB. CBoncTBa 17 Hepens
3/1EKTPOMArHUTHbIX BOJIH.
34. MpuHuMn pagmoTtenedoHHOM CBA3N. MpoCcTeNLLMIA pagnUoNPUEMHUK. 17 Hepens
35. Paguonokaums. MoHsaTHe o TeneBuaeHUN. PasButme Cpeacts CBs3N. 18 Hepens
36. ABneHus Ha rpaHuMue pasaena Npo3paydHbiX cpef. 3aKOoHbl OTpaXKeHus 18 Hepens
cBeTa.
37. MocTpoeHMe n306paXkeHui B MNOCKMX 3epKaiax. 19 Hepens
38. 3aKOHbI NPeIoMNeHUs CBeTa. 19 Hepens
39. MNMonHoe BHYTPEHHEE OTpaXKEHUeE. 20 Hepens
40. JnH3bI NocTpoeHne N306paXkeHunit B IMH3aX.. 20 Hepens




41. PelweHune 3agay no teme « JINH3bI». 21 Hepens
42, TexHnKa 6e30nacHOCTH NMpu BbIMNOJHEHUN NabOpaTOPHOM PaboThbl. 21 Hepensa
JNabopaTtopHas pabota N2 5 «M3mMepeHMe noKasaTens npesomMaeHus
cTeknar.
43, N3mepeHune ckopocTu ceeTa. ucnepcus ceeta. 22 Hepens
44, NHTepdepeHuma cBeTa. 22 Hepens
45, Oundpakums ceeta. 23 Hepens
46. PelieHune 3apa4 no pasgeny « BosiHOBble CBOMCTBA CBETa». 23 Hepens
47. 3aKOHbl 31EKTPOAUHAMUKM U MPUHLMI OTHOCUTENIBHOCTW. 24 Hepens
48. MocTynatbl TEOPUM OTHOCUTENILHOCTU. 24 Hepens
49, Tennosoe usny4yeHne ®otoHbl. YpaBHeHue lNnaHKa. 25 Hepens
50. ®oTo3dPeKT. YpaBHEHUE DNHILTENHA. 25 Hepens
51. PeweHune 3apa4 no teMe «OoTo3dPeKT. YpaBHEHNE INHLUTENHA». 26 Hepens
52. PelweHune 3agay no teme «dotoapdeKkt". MpumeHeHne potoadpdekTa. 26 Hepens
53. [aBneHune ceeta. KopnycKyaspHO-BOJIHOBOM AyanansM. [vnotesa ge 27 Hepens
Bponns.
54, CtpoeHue atoma. OnbITbl Pesepdopaa. 27 Hepens
55. KBaHTOBble nocTtynatel bopa. Jlazepsbl. 28 Hepens
56. CTpoeHune aTOMHOro s4pa. faepHble CUbl. IHEPTUS CBA3U aTOMHbIX S4ep. 28 Hepens
57. OTKpbITUE PagMOaKTUBHOCTU. 3aKOH PAAMOAKTMBHOMO pacrnaga. TexHuka 29 Hepens
6e30nacHOCTM NpU BbINOJIHEHUM NabopaTopHoM paboTbl. JlabopaTopHas
pabota N26 «/ccnepgoBaHue TPEKOB 3apSXKEHHbIX YacTULLy.
58. [enenuve saep ypaHa. LlenHble saepHble peakuumn. AaepHblii peakTop. 29 Hepens
MNpuMeHeHWe saepHoOM aHeprun. buonornyeckoe gencreme
pPaaMOaKTUBHBbIX U3JTyYEHUIA.
59. KoHTposibHas paboTta N22 no pa3aesiaM BTOPOro noayrogus. 30 Hepens
60. AHaNn3 KOHTPOJIbHOM paboTbl. PaboTa Haj, owMbKamu. 30 Hepens
61. PelueHne KOMBUHMPOBaHHbIX 3a4a4. 31 Hepens
62. PelueHne KOMOUHNPOBAHHbIX 3a4aY. 31 Hepens
63. Peseps. 32 Hepens




64. Peseps. 1 32 Hepens
65. Peseps. 1 33 Hepens
66. Peseps. 1 33 Hepens
67. Peseps. 1 34 Hepens
68. Peseps. 1 34Hepens

Peanm3anus nporpaMMsl B yCJIOBHSIX 00y4eHHsI C MCIIO/Ib30BaHHEM JMCTAHIMOHHBIX
o0pa3oBaTe/IbHBIX TeXHOIOT Uil

OOyueHue ydaluxcsi OCyIIeCTB/ISIeTCS] B OUHOM opMe ¢ MpUMeHeHHeM AUCTAHI[MOHHBIX
TeXHOJIOTHH. [111 opraHu3anyu 00yueHHsl C UCIT0/Ib30BaHUEM TTOPTA/IOB AUCTAaHIIMOHHOTO
00y4eHUsl yuUTeIsIMU PUMEHSIFOTCSI pEKOMEH/J0BaHHbIe MCTOYHUKU:
IToptan gucranuuoHHoro odyuenus (http://do2.rcokoit.ru) -
-CO/IepP>KUT yA00HbIe TeCThl;
- ZaeT BO3MOXKHOCTb YUMTeTI0 KOMMEHTUPOBaTh pPaboTy yueHHKa, yKa3biBaTh Ha OIIHOKWY;
-OCTYTI K 3aJJaHUSIM OTKPBIT B JI000€ Bpems;
- 3a[JaHKsI TIOpPTasla CBSI3aHbI C yIIPa)KHEHUSIMU B yueOHUKe, TOTIO/THSIOT UX, 00/1er4aroT paboty
yUalMCSI.
Poccuiickas 3/IeKTpOHHas 1IKoJ1a. https://resh.edu.ru/ - 3To MHGOPMaLMOHHO-
obpa3oBaTesibHast cpejja, 00beIMHSAIOIIasE yUeHUKa, yUuTeisi, POAUTeNsl U OTKphIBaroliasi paBHbII
JOCTYTI K KaueCTBeHHOMY 00111eMy 00pa30BaHHIO HE3aBUCUMO OT COLIMOKY/IbTYPHBIX YC/IOBUM:
- TIporpamMma TIO/THOCTBIO COOTBETCTBYET (he/iepasibHbIM TOCy/JapCTBEHHBIM 00pa30BaTe/TbHbIM
cTa"gapTam, BcepoccuiickuM IpoBepouHbIM paboTam, 5k3ameHaMm B Gopme OI'3;
- IOCTYTI K JAOTIOJIHUTETbHBIM MHTEPECHBIM MaTeprasiaM (Harprumep, MOXKHO TTOCMOTPETh (HHIIbM
WU TIOCETUTh BUPTYasbHbINA MY3eil);
-yA06HbIe UHCTPYMEHTbI 00yUeHUsl.
Google Knacc — 6ecriyiaTHbIM BeO-CepBUC:
- yualyecs MoyyaroT 3a/laHusi OT yuuTesel, OCyIecTB/sieTcs oOpaTHasi CBs3b C yUall[UMUCS;
- TIpe/IOCTaB/IsIeT BO3MOXXHOCTh KOMMEHTHPOBATh BHITIOJTHEHUE 3a/JaHUM [IeTbMH, [TOCTaBUTh
OLIeHKY;
- IOCTYITHO TIPOBE/IEHUS IIPOBEPOYHBIX PAbOT, TECTOB C OH-JIalH pe3y/bTaTaMH;
- yuaiqecsi paboTarOT CaMOCTOSTe/ILHO, 63 IOMOILLM POAUTEIEH;
- TIPeJJOCTaBJISIeTCS] BO3MOXKHOCTB paboThI ¢ TenedoHa.
Nudopypok https://infourok.ru/.
- yualyecs MoyyvaroT 3a/laHusl OT YUUTeNel, OCYIecTB/sieTCs oOpaTHasi CBSI3b C YUall[UMUCS];
- TIPeIOCTaB/IsIeT BO3MOXXHOCTE KOMMEHTHPOBATh BLITTOJTHEHE 33/JaHUH [IeTbMH, TIOCTaBUTh
OLIEHKY;
- IOCTYTIHO TIPOBe/IeHus IPOBEPOYHbIX PabOT, TECTOB C OH-JIaliH pe3y/bTaTaMH;
- yuamyecsi paboTaroT CaMOCTOsITe/TbHO, 6e3 OMOIIY poAUTe Iel;
- TIPeJJOCTaB/ISIeTCSl BO3MOXKHOCTB paboThl ¢ TenedoHa.
SIlknacc https://www.yaklass.ru/.
-B pazgene «IIpegmMeThi» ecTh BCsl He0OX0[UMast Teopusi, YTOOBI YUEHUKH MOTJIA 00paTUThCS 3a
CTIpaBKOM
- B «PeiakTope mipeiMeTOB» BbI MOXKETE pa3MellaTh COOCTBeHHbIe yueOHbIe MaTepHrabl U
3a/laHusA, B TOM YHCJIe MeTarpeiIMeTHbIe
-eCJ/IM YUEeHUK BBITIOJHU 3a/laHKe HeNpaBWIbHO, eMy TiomMoryT «Illaru perrenusi». Crucrema
BBIZIaCT MO/[pOOHOE 00BsICHEHNE a/ITOPUTMa PellieH s], a TI0C/Ie TIPeJIOXKHUT CZieslaTh HOBOe
yTIpaKHeHWe — [I7Isi OTPabOTKU U 3aKperyieH!s] MaTepHaa



https://www.yaklass.ru/
https://infourok.ru/
https://resh.edu.ru/
http://do2.rcokoit.ru/

ko=

ITopTas moAroTOBKH 00y4aroIUXcs K TOCy/JapCTBeHHON UTOTOBO# aTTecTaluu “Perry
OI'D” (https://oge.sdamgia.ru/) -

OecryiaTHBIN OH/AMH CEPBUC, JOCTYITHBIN BCEM I0/Ib30BaTe/IsIM UHTEePHeTa:

- TI03BOJISIeT YYeHHWKaM U CTy/leHTaM 0e3 orpaHU4YeHni POX0JUTh pa3HOYPOBHEBbIE 3a/laHUs U
y>Ke 3apaHee 3apaHee COCTaB/IeHHble KOHTPOJIbHBIE;

- COZIep>KUT KaTajior 3alaHui 1o TeMawm;

- TIpeJj0CTaB/IsieT BO3MOXKHOCTD L|eHTPa/M30BaHHOT 0 KOHTPOJISI YPOBHSI IIOJTOTOBKU yUallliXCsl
JJ11 yUuTese;

- COJIep)KUT CIIPaBOUHble CBe/IeHUs 110 Mpe/iMeTy.

Zoom (https://zoom.us/) - ipocTasi ¥ HafiexkHasi o6s1auHast TviaThopMy /st BUZeo- U
ayIMOKOH(epeHL[CBsI3H, YaTOB U BeO-CeMUHApOB . YyYaIecsi MOTYT 3aXOJUTh Ha TiaTdopmy
KaK C KOMITIbIOTepa WM TUIaHIIeTa, Tak U C TejedoHa.

@®opmMbI NIpPOBe/ieHNs 3aHATUH C Hcnoib3oBaHueM JJOT
CHuHXpPOHHBIH (OH-1aliH 00yUeHre): KOMMYHUKALMS TPOMCXO/IUT B PealbHOM BPeMeHH, 110
pacricaHuto, MpUOIMKeHHOMY K 0ObIUHOMY
ACHHXPOHHBIH: yuallyecs MoyJaroT MaTepUasbl /151 CAaMOCTOSITe/IbHOTO U3YUYeHHs], JOMallHe
3a/laHusl, TeCThI TI0 a/ibTePHAaTUBHBIM MCTOYHMKaM (yueOHUKH, paboune TeTpaiy U T.IL.).
3aZlaHus BBICBIAKOTCS yUYallMMUCS K ONpe/ie/IEHHOMY CPOKY ITPY TTOMOLLU CPeJiCTB
B3auMoielicTBUe € yUalIUMUCS U UX POJUTE/ISIMU TIpU rMcnonb3oBanuu JOT ocyiecTsrsieTcs
Ha OCHOBe UCI0/Ib30BaHUs BO3MOKHOCTel colManbHbIX ceTell (B KOHTaKTe, BaTcam U Ap),
cepBucoB Classroom, Zoom. IIpy OTCYTCTBUM 3/1€KTPOHHBIX CPEJCTB y YUAIUXCS €T
paboTaroT MpH MOMOIIH albTePHATUBHBIX UICTOUHUKOB 00yUeHMSsI.

YueOHO-MeTOANYECKUH KOMIIEKT

®usmka : 10 kmacc : yueOHUK A5 obimeobpa3oBaresbHbIX opranm3auuii / 'S, Mskumes,
M.A. TTetpoBa — Mockgsa. [Ipoda.
®usmka : 11 kmacc : yueOHUK A5 obieobpa3oBaresibHbIX opraHm3auuii / IS, Mskumes,
M.A. ITetpoBa — Mockga. [Ipoda.
JI. A. Kupuk. CamocTosiTesibHbIe M KOHTPO/IbHBIE paboThl 1o ¢u3uke 11kmacc. Unekca . M
2020.

NHuTtepHeT-pecypchl

Anumanyu ¢pusnueckrux 06bekToB. http://physics.nad.ru/

JKuBasi pusmka: obyuarolijasi iporpamma. http://www.int-edu.ru/soft/fiz.html

Ypoku Gu3smku c ucrnonb3oBaHueMm VHTepHeTa. http://www.phizinter.chat.ru/
dusuka.ru. http://www.fizika.ru/

dusmKa: KoJieKLys onbITOB. http://experiment.edu.ru/

dusuKa: 371eKTPOHHAs KOJ/UIeKLUs OMBITOB. http://www.school.edu.ru/projects/physicexp

MATEPUAJIBHO-TEXHUYECKOE OBECIIEUEHME OBPA30OBATEJIBHOI'O
I[TPOLECCA

YYEBHOE OBOPY/1OBAHME:

1 naboparopHoe U JleMOHCTpaLMOHHOe 000py/0BaHue T10 (pu3nkKe
2 TeyaTHbIe MaTepuasbl /IS pa3fiaui Ha YPOKax: AuJaKTHUeCcKre MaTepuarbl 1o
¢bu3rKe, KOMIIEKTBI TabJTHLI.

JIMHEeMKa K/lacCHasi, TPeyTO/IbHUK K/IaCCHBIN, MeJT OeJTbli, Me/T LIBeTHOM.
4 TexHWUUYECKHe Cpe/iCTBa 00yueHHs1 — HOYyTOYK TIperiofiaBaTeJisi, My/IbTUMe JUHHBIN

w

MPOEKTOP, UHTEPAKTUBHAA JOCKA.


http://www.school.edu.ru/projects/physicexp
https://oge.sdamgia.ru/
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