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INIOACHUTEJ/IbBHASA 3AITMCKA

[Tporpamma mo ¢u3uke 0a30BOro ypoBHs Ha ypOBHe CpeAHero obirero obpa3oBaHUs
pa3paboTaHa Ha OCHOBe TIOJIO)KEHHWH MW TpeOOBaHWM K pe3ysibTaTaM OCBOEHHUS] OCHOBHOM
obOpa3oBaTe/ibHOM TIporpaMMmbl, TipefcTaBieHHbIX B @®I'OC COO, a Takke C YyuéTOM
denepanbHO paboueil TIpOrpaMMbl BOCTIMTAHUS UM KOHLETII[UM TIperofiaBaHusi y4eOHOro
npeavera «®usmka» B oOpa3oBaTenbHBIX —oOpraHusanusx —Poccuiickoit  ®Degepaiu,
peanr3yroLX OCHOBHbIE 00pa3oBaTebHbIe POrPaMMB.

CogepxaHve mnporpaMmbl 10 (pM3MKe HarpaB/ieHO Ha (POpMHpOBaHHe eCcTeCTBeHHO-
Hay4HOW KapTHHBI Mupa obyuaromuxcsi 10—11 knaccoB mpu oOyueHny nx ¢usnke Ha 6a30BOM
YPOBHE Ha OCHOBe CUCTEMHO-ZIeITe/IbHOCTHOTO nozxo/a. [Iporpamma 1o ¢usuke COOTBETCTBYeT
tpeboBanusim ®PI'OC COO K mIaHHUPyeMbIM JIMUHOCTHBIM, TpeJAMeTHbIM U MeTarpeMeTHbIM
pe3y/nbTraTaM O0yYeHHUsi, a TakKKe YUUTbIBaeT HEOOXOJUMOCTh peanv3alid MeKIpeMeTHBIX
cBsizeld (M3MKM C eCcTeCTBEHHO-Hay4HbIMH yueOHBIMHU IpeAMeTamd. B Hell oripegensitoTcs
OCHOBHbIE 1]eJI1 M3yuyeHHusi (U3MKU Ha YpOBHe cpefiHero oOijero obpa3oBaHus, MIaHUPyeMble
pe3y/nbTaTbl OCBOEHUS] Kypca (PU3MKM: JIMYHOCTHbIE, MeTarpefiMeTHble, TpeJMeTHble (Ha
6a30BOM ypoBHe).

[Tporpamma 1o ¢u3vKe BK/IHOYAET:

® [JIaHUpyeMble pe3yJ/bTaThl OCBOEHMs Kypca (r3vKy Ha 6a30BOM ypOBHE, B TOM UKCIIe

TipeIMETHBIE Pe3y/IbTaThl TI0 To/jaM 00yUYeHus;

* copep)kaHue yue6Horo npeamMeta «Pusnka» 1o rojaM o0yyeHusl.

du3prKa Kak Hayka 0 HauboJsiee 00IMX 3aKOHAX MPUPO/Ibl, BLICTYTIAsl B KauecTBe yueGHOro
npe/iMeTa B IIIKOJIe, BHOCUT CYILeCTBEHHBIM BK/Ia/, B CUCTEMY 3HaHHI 00 OKpy’KarolljeM MUpe.
[IkonmbHBIA Kypc OH3MKM — CHCTEeMOOOpa3yIoIWii [/l eCTeCTBEHHO-HAyUHBIX y4yeOHbBIX
1IpeJiMeTOB, MMOCKO/IbKY (pr3ruecKure 3aKOHBI JieKaT B OCHOBe NPOLIECCOB U sIBJIEHUM, M3yuaeMbIX
xuMuel, ouonorvel, gusnueckoil reorpadueit u actpoHomueill. Vcrosnb30BaHHe W aKTUBHOE
npuMeHeHWe (U3MUECKMX 3HAHWN OfpeZessieT XapakTep W pa3BUTHe Pa3HOOOpa3HbIX
TeXHOJIOTUI B cdepe SHEPreTWKW, TPAHCIIOPTa, OCBOEHMs KOCMOCA, TIOMy4YeHHsI HOBBIX
MaTepHasioB C 3alaHHBIMU CBOMCTBaMH U Ipyrux. M3yueHne (pU3MKU BHOCUT OCHOBHOM BKJIaJ] B
dbopMHpoBaHUe eCTeCTBEHHO-HAayUYHOUW KapTHHBI MUpa 00y4Jaroiuxcs, B hopMHUPOBaHHEe YMEHUM
NIPUMEHSITh Hay4YHBI MeTo/| T03HAHUsI ITPY BBIMIOJTHEHUH UMY Y4eOHbIX UCCIel0BaHUH.

B ocHoOBy Kypca ¢u3uKu il ypOBHS cpeZiHero obijero o6pa3oBaHust MOJIOXKEH psif, Uik,
KOTOpbIe MO>KHO pacCMaTpMBaTh Kak MPUHLIMITBI €r0 TOCTPOeHUS.

Hoes yenocmHocmu. B cOOTBETCTBUM C Hell KYpC SIB/SIeTCS] IOTUUECKU 3aBepLIEHHBIM, OH
COZIep>)KUT MaTepHuas M3 BcexX pa3zienoB (pr3MKH, BK/IOUaeT KaK BOIPOCH! KJIaCCUYeCKOH, Tak U
COBpeMeHHOM (PH3UKH.

Hoes 2eHepanuzayuu. B cooTBeTCTBUM C Hell MaTepuas Kypca UKy 00beJuHEH BOKPYT
¢dbu3uyeckux Teopui. Beayimmm B Kypce siBisieTcss (OpMUpOBaHHe TpefiCTaBlIeHUN O
CTPYKTYPHBIX YPOBHSIX MaTepuH, BellleCTBe U IoJe.

Hoes eymanumapusayuu. Eé peanusanys npejosaraeT UCI0/Ib30BaHNe I'YMaHUTapHOIO
noTeHI[Maa (GU3NUeCKOi HayKH, OCMBIC/IEHWEe CBSI3W Pa3BUTHS (DPU3MKHU C Pa3BUTHEM OOIIeCTBa,
a TaK>Ke C MUPOBO33peHYeCKUMH, HDABCTBEHHBIMHU M SKOJIOTMYeCKUMHU MTpobieMaMu.

Hdes npuknaoHoli HanpaeaeHHocmu. Kypc ¢pusnku ripe/inosiaraet 3HakOMCTBO C LIUPOKUM
KPYI'OM TeXHUUECKUX M TeXHOJIOTHYeCKUX MPUI0’KeHUM N3yUueHHbIX TeOPUM 1 3aKOHOB.

Hoesi sKkonoeuzayuu peanusyeTcsi TIOCPeJCTBOM BBe/I€HHUs] 3/IEMEHTOB COJlepKaHUs,
TIOCBSILIEHHBIX JKOJIOTMYeCKMM MpobseMaM COBPEMEHHOCTH, KOTOpble CBsi3aHbl C Pa3BUTHEM



TeXHUKU U TeXHOJIOTHH, a TaKKe 00CyKieHus1 MpoOJieM palfioHaIbHOTO TTPUPO/IOTIO/Ib30BaHUS U
9KOJIOTMYeCKOi 6e301MacHOCTH.

CTep>KHEBBIMM 37IeMEHTaMM Kypca (M3WKM Ha YpPOBHe cpejHero o0Iiero obpa3oBaHUs
ABJISIIOTCSL  (pr3nueckre TeopuH ((OpPMUpPOBaHME TIPeJCTaBJIeHUH O CTPYKTYpe TOCTPOEHHS
¢u3rueckol TeopuM, poM (PYHJAMEHTATbHBIX 3aKOHOB W TMPUHIUIIOB B COBPEMEHHBIX
TIpe/ICTaB/IeHUsIX O TIPUPOJie, TPaHULIaX MPUMEHWMOCTH TeOpWH, /sl ONHCAHHMSI eCcTeCTBEeHHO-
HayUHbIX SIBJIEHUI 1 TIPOL|ECCOB).

CucTeMHO-/eSITeTbHOCTHBIM TIOAX0/ B Kypce (GU3UKH peam3yeTcs Tpesk/e BCero 3a CUéT
OpraHu3alvy KCIIepUMEHTATBbHON AesTenbHOCTH obyuatorumxcs. [Iis 6a30Boro ypoBHsI Kypca
¢U3MKK — 3TO WCIO/b30BaHWE CUCTeMbl ()POHTATBHBIX KPAaTKOBPEMEHHBIX KCIIEPUMEHTOB U
nabopaTopHbIX paboT, KOTOpble B TporpaMme 1o (u3nuKe 00beAWHEHbI B OOIIMH CITUCOK
yUeHHYeCKUX TMPaKTUUYeCcKuX paboT. BeigesneHre B yka3aHHOM TiepeuHe JjlabopaTOpHBIX pabor,
TIPOBO/IUMBIX [I/Ii KOHTPOJII W OLEHKH, OCYLIECTB/ISI€TCS yYaCTHUKaMU 00pa30BaTesbHOr0
Triporiecca UCXofs U3 0cobeHHOCTel TUIaHUPOBaHUsSL U OCHallleHus1 KabuHeTa ¢usuku. [1pu 3TOM
obecrieurBaeTcsi OBJiafieHHe OOYUYarOIIMMUCS YMEHHUSIMU TPOBOAUTH KOCBEHHbIE H3MepeHwUs,
WCC/IeIOBAaHUS 3aBUCUMOCTed (PU3MUECKUX BEeJIMYMH U TIOCTAaHOBKY OITBITOB TIO TIPOBEpKe
TIPe/IJIO’KEHHBIX TUITOTE3.

Bosbilioe BHUMaHMe y[esisieTcsl pelieHn0 PaCuETHBIX M KaueCTBeHHBIX 3ajau. [Ipu aTom
JJIsl PACUYETHBIX 3a/jau TIPUOPUTETOM SIBJITFOTCS 3a/jauul C SIBHO 3aIaHHOM (hM3UUeCcKOol MOJesbio,
TI03BOJISIIOIIME TIDUMEHSITh M3yueHHbIe 3aKOHbI M 3aKOHOMEDHOCTHM KaK W3 OJHOTO pa3sfena
KypCa, TaK U UHTETPUPYS 3HaHUsI U3 pa3HbIX pa3/esioB. [Iis KaueCTBeHHBIX 3a/lau PUOPUTETOM
SBJISTIOTCSL  3aJjaHUsE Ha OOBSICHeHWe TIPOTeKaHWsi (U3NUeCKUX SIBJIeHWH W TPOLIeCCOB B
OKpY>KaloIllel >KU3HM, TpeOyrolue BbIOOpa (M3MUeCKOH MOAend [yl CUTYal[dd IPaKTHUKO-
OPHEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanmsiMu PI'OC COO K MaTepHasbHO-TEXHUUECKOMY
obecrieueHn0 yueOHOro mporjecca 0a30BbIli ypOBeHb Kypca ()M3MKM Ha ypPOBHE CpPeJHEro
obujero oOpa3oBaHus JO/DKEH M3y4yaThCsl B YCIOBHUSIX MpeJMeTHOro KabuHeTa (U3WKU WA B
YC/IOBUSIX UHTEIPUPOBAHHOTO KaOMHeTa TIpeIMETOB eCTeCTBEeHHO-HAyUHOro LMK/Ia. B kabuHere
¢u3MKK [JO/DKHO OBbITh HeoOXoauMoe JjiabopaTopHOoe 000pyZOBaHWE /ISl BBITIOJIHEHUS
yKa3aHHbBIX B TIpOrpaMMe 10 ¢u3MKe YuyeHUYeCKUX MpakTHUeCKHUX paboT U [eMOHCTpalMOHHOe
obopy/loBaHue.

HeMoHCTpalioHHOe 0060py/ioBaHWe (OPMHUPYETCS B COOTBETCTBUU C TIPUHIUIIOM
MUHMMA/bHOM JI0CTaTOUHOCTH U 00ecrieurBaeT IMOCTAaHOBKY IEPEUrC/IeHHBIX B TIPOTPaMMe 10
¢u3MKe KIHOUEBBIX AEMOHCTpALM [isi WCCIe[OBaHUsS HM3y4yaeMbIX SIBJIEHHWM U TIPOLeCCOB,
IMITUPUYECKUX U (QyHAMEHTaIbHBIX 3aKOHOB, UX TEXHUUYECKUX MTPUMeHeHHH.

JlabopatopHoe o06opyJoBaHMe [Jisi YUYeHUYeCKUX TMPaKTHUeCKUX paboT (opmMupyercs B
BU/Ie T€MAaTHUECKMX KOMILIEKTOB M 00ecreurBaeTCsl B pacyéTe OJHOTO KOMILIEKTA Ha JIBYX
obyuaroiuxcs. TeMaTHueckre KOMIUIEKTBI jabopaTopHOro 060pyAOBaHUSI [O/DKHBI OBITH
TIOCTPOEHbI Ha KOMITJIEKCHOM HCIT0/Ib30BaHUM aHATOTOBBIX W LU(POBLIX NMPUOOPOB, a TaKxke
KOMITbIOTEPHBIX U3MEePUTETbHBIX CUCTEM B BU/ie LIM(POBBIX J1abOpaTOPHiA.

OCHOBHBIMU LIe/IIMH U3yueHus: PU3rKK B 0011ieM 00pa30BaHUM SIBJISTFOTCS:

* (dopmupoBaHMe WHTepeca W CTpeM/IeHUs] OOYYalOLIMXCS K HAyYHOMY HW3yUeHUIO

TIPUPO/IbI, Pa3BUTHE UX WHTE/IEKTYa/lbHBIX M TBOPUECKHUX CITIOCOOHOCTEH;
® pa3BUTHe TMpeJCTAaBJIeHUH O HAyuyHOM MeToJe T[I03HaHUS W  (hopMHUpOBaHUe
WCC/Ie[JOBaTe/TbCKOTO OTHOLIEHUS K OKPY>KaFOIL[UM SIBJIEHUSIM;



dbopMrpOBaHre HayYHOT0 MHPOBO33PeHHsI KaK pe3y/ibTaTa U3yueHusi OCHOB CTPOeHUs
MaTepuH U GyHJaMeHTa/IbHbIX 3aKOHOB (PU3UKWY;

(dopMUpOBaHre YMeHUI 00BSICHSITH SIBJIEHUS C MCIO/Ib30BaHUEM (PU3NUYeCKUX 3HAaHUN U
HayUHBIX /10Ka3aTe/bCTB;

(dopMrpoBaHUe Tpe/CTaBAeHU O PO (PU3UKH [Jisi Pa3BUTHSL JPYTUX eCTeCTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

HocTiwkeHne 3TUX Iieeli obecrieunBaeTCsl pellleHHeM C/eJYIOIUX 3aJauy B Tporjecce
M3yueHus Kypca pU3MK1 Ha ypOBHe CpeZiHero obirero obpa3oBaHus:

npuobpeTeHre CUCTeMbI 3HaHUM 00 00IUX (GU3MUeCKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TeOpUsIX, BK/ItOUasi MeXaHUKY, MOJIEKY/ISIpHYIO (PH3UKY, 3/1eKTPOJUHAMUKY, KBAHTOBYHO
¢GU3MKy U 3/1eMeHThI aCTPOPU3UKY;

dopMUpOBaHHEe YMeHUH TIPUMEHSITh TeOpeTWYeCKHWe 3HaHUSI [/ OObsSCHEeHUs
bu3Mueckux sIBJIEHUH B TIPUPOZle W [/l TIPUHSATHS TPAaKTHUECKWX pelleHud B
TOBCeIHEBHOM JKU3HU;

OCBOEHHE CITOCOOOB peIlleHrsT Pa3/MyHbIX 33/au C SBHO 3aJ[aHHOM (DHU3UUECKOM
MO/Ie/IbIO, 3aJlau, TIOApa3yMeBalol[UX CaMOCTOSITEIbHOe CO3/laHue  (DU3NUeCKOM
MO/Ie/TH, a/IeKBaTHOW YCIOBUSIM 3a/1auM;

MOHMMaHWe (PY3UYeCKMX OCHOB M TPUHLIAIIOB JIeHCTBUS TeXHUUYECKUX YCTPOMCTB U
TeXHOJIOTMUeCKUX MPOLIeCCOB, UX BJIUSHUS Ha OKPY’KaloLLyl0 Cpesy;

OBJIaJleHue MeTOZAMH CaMOCTOSITe/TbHOTO TJIAHWPOBaHUs U TPOBeJieHUsl (PU3NUeCcKrx
9KCTIepUMEHTOB,  aHajau3a W MHTeprnpeTauuud  uHGOpMAlUM,  Orpe/e/ieHUs
JIOCTOBEPHOCTH TI0JTyUeHHOTO pe3y/ibTara;

Co3/laHWe YCJOBUH /I Pa3BUTUSI YMEHUM TTPOeKTHO-UCC/Ie[JoOBaTeIbCKOM, TBOPUECKOM
JesITe/TbHOCTH.

Ha n3yuenue dusuku (6a30Bbiii ypoBeHs) B 10 kacce — 34 yacoB (1 yaca B Heziesto), B 11
Kiacce — 34 yacoB (1 yaca B HeJie/to).

[TpepasiaraeMelii B IporpamMmme 1o (usrke rnepeueHb 1aOOPaTOPHBIX U TIPAKTUYECKUX pabOT
SIBJISIETCSI PEKOMEH/IOBaHHBbIM, YUWUTe/hb fiejlaeT BLIOOD TpoBeZieHUsi 1abopaTopHBIX paboT u
OTBITOB C YUETOM WHAUBUAYATbHBIX 0COOeHHOCTe 00yUarouXCsl.



COJEPXAHUE OBYYEHUSA
10 K/TACC

Pa3zpgen 1. dusuka ¥ MeTOABLI HAYYHOI'0 O3HAHUSA
®usrka — HaykKa O Tipupofge. HayuHble mMeTOZbI MO3HAHUSI OKpy»Karoljero mupa. Posnb
9KCIepyUMeHTa U TeOPUU B TpoLiecce MO3HAHUS MPUPOAbI. DKCIIePUMEHT B (hU3UKe.
MogenupoBaHve (U3MUeCKUX SIBJIeHWH U mpolieccoB. HayuHele rumnoressl. ®@usnueckue
3aKOHBI U TeOprU. ['paHULIbI MPUMEHUMOCTH (H3UUeCKHUX 3aKOHOB. [IpUHLIUIT COOTBETCTBUSI.
Pomp u mecto ¢u3vku B (OPMHPOBAHMM COBPEMEHHOW HAay4yHOR KapTWHBI MHpa, B
NIPaKTUUeCKO! eaTe/TbHOCTH JTI0/IeH.
LemoHcmpayuu
Amnarnorosbie U U POBbIe U3MepUTe/IbHbIe PUOOPLI, KOMITbIOTEPHbIE JaTUHKH.

Pa3pen 2. MexaHUKa

Tema 1. KuHemamuka

MexaHnueckoe [BMWKeHHe. OTHOCUTE/NBHOCTb MeXaHWUeCcKoro mABwkeHus. Cucrema
orcuéra. Tpaekropus.

[Tepemenienue, CKOpOCTb (CpefHsisi CKOPOCTb, MIHOBEHHasi CKOPOCTb) U YCKOpeHUe
MarepuajbHOU TOUKM, UX MPOEKLIMM Ha OCU CHUCTeMbl KoopAuHaT. C/o)KeHUe mepeMelleHud 1
C/I0)KeHHe CKOPOCTeM.

PaBHOMepHOe ¥ paBHOYCKODEHHOE TIpSIMOJIMHeNHoe ABrkeHWe. ['paduku 3aBUCUMOCTH
KOOp/JMHAT, CKOPOCTH, YCKOPEHUs1, yTH U MepeMellleHrsl MaTepruaibHOW TOUKUA OT BpeMeHH.

CBobosiHOe TIajieHure. Y CKopeHre CBOOOJHOTO TIa/|eHHs.

KpuBonvHeliHoe [BwkeHHWe. [IBW)KeHHWe MaTepUaJbHOM TOUKM MO OKPYKHOCTH C
MOCTOSIHHOW IO MOZYJ/I0 CKOPOCTBIO. YTJ/IOBasi CKOPOCTb, JMHENHas CKOpoCTb. Ilepuog u
yacroTa obparteHusi. [[eHTpoCTpeMUTEIbHOE YCKOPEHHE.

TexHuueckrue YCTPOWCTBA U TMpaKTUUeCKoe TIpUMEHeHWe: CIUAOMeTp, [BWKeHUe
CHapsJI0B, LIelTHbIe U peMEHHbIE TIepeJjaun.

Llemoucmpayuu

Mopenb cucTeMbl OTCU8Ta, MIFOCTPALs KUHEMaTUYeCKUX XapaKTePUCTUK JBUKEHUSI.

[Tpeobpa3oBaHue BMXEHUH C UCTIOIb30BAHKMEM IMPOCTHIX MEXAHH3MOB.

[TageHuve Ten B BO3AyXe U B pa3pe>XeHHOM MMPOCTPAHCTBe.

HabsrosieHue Br>XeHust Tesla, OPOIIIEHHOTO MO/I YI/IOM K TOPU30HTY Y TOPHU30HTA/IBHO.

V3mepeHue yckopeHHst CBOOOTHOTO Ta/IeHUS.

HanpasneHvie CKOpOCTU NPU ABUXKEHHUU 110 OKPY>KHOCTH.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl

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

WccnenoBanve  COOTHOLIEHWS  MeXAY — IyTsIMH,  TIPONJEHHbBIMM  TeloM  3a
roc/ieloBaTe/IbHble paBHbIe TIPOMEXYTKW BpEMEHU IpM DPAaBHOYCKOPEHHOM /[BV)KEHUH C
Haya/IbHOW CKOPOCTBIO, PABHOM HY/JIIO.

N3yueHue aBr)KeHUs 1IapUKa B BA3KOW XKUJKOCTH.

V3yueHue qBW>KEHUS Tejla, OPOIIIEHHOTO TOPU30HTAJIBHO.

Tema 2. lunamuka

[MpunHuun otHocutenbHOCTU ["anunes. [1epBbiii 3aKkoH HetoToHa. IHepLMaibHbIe CUCTEMBI
OTCUéTa.



Macca Tena. Cuna. IlpuHuun cynepnosuuyy cwi. Bropor 3akoH HbrooTOHa fis
MarepuaabHOU TOUKHU. TpeTuii 3aKkOH Hbl0TOHA /151 MaTeprabHbIX TOYEK.

3aKoH BCceMUpHOro taroteHus. Cuia Tsbkectu. IlepBas KocMuueckasi CKOPOCTb.

Cuia ynpyroctu. 3akoH I'yka. Bec Tesa.

Tpenue. Buzabl TpeHus (MoKosi, CKoJib)KeHUsl, KaueHusi). Cuna TpeHusi. Cyxoe TpeHUe.
Cuna TpeHUs CKOJIb)KeHUsI U cua TpeHus 1nokosi. KosdduiuenT tpenus. Crna conpoTUBIeHUs
TIpU IBM)KEHUM TeJla B JKUJKOCTH WUJ/IU rase.

[MTocTymaTe/ibHOE M BpalllaTe/IbHOE ABV)KEHHE abCOTFOTHO TBEPOTO Tea.

MoOMeHT CuIbl OTHOCUTENBHO OCv BpalleHus. [lnedo cusibl. YC/IOBUS paBHOBECHUS
TBEPAOro Tesa.

TexHuyeckre yCTpOMCTBA W TIPAKTUYECKOe TPUMeHeHWe: TIOJLIUITHUKY, [IBU)KEeHUe
HCKYCCTBEHHbBIX CITyTHUKOB.

Llemoncmpayuu

fABnenvie nHepLUM.

CpaBHeHHe MacC B3aUMO/eMCTBYIOLLUX Tel.

Bropoi 3akoH HeroToHa.

N3mepenue cuil.

CroxxeHue CUJL

3aBHCUMOCTb CUJ/IbI YIIPYTOCTH OT AepopMariii.

HesecomocTs. Bec Tesna ripy yCKOpeHHOM MOgbEME U NaZleHUH.

CpaBHeHMe CUJT TPeHUsI TIOKOST, KaUeHUsI U CKOJTbKeHUs.

YcoBus paBHOBeCUst TBEPAOTO Tesia. Buibl paBHOBeCHS.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl

V3yuenue aBm>keHUst OpycKa Mo HAK/IOHHOM TIJIOCKOCTH.

WccnenoBanue 3aBUCMMOCTH CUJ YIIPYTOCTH, BO3HUKAKIIUX B MPY)XUHE W PE3MHOBOM
obpastie, OT ux JedopMariyu.

VccnenoBanue yci0Brl paBHOBeCHsI TBEPZOrO TeJla, UMEIOLLero OCh BpallleHuUs.

Tema 3. 3akOHbI COXpaHeHUs1 8 MEXAHUKe

NMnynbc MaTepraabHOM TOUKM (Tesa), CUCTeMbl MaTepUa/ibHbIX ToOUeK. IMMy/bC CU/bI U
V3MeHeHue UMITyJbCa Tejla. 3aKOH COXpaHeHUs UMITyJibca. PeakTMBHOe IBHKeHUe.

Pabora cuibl. MOIIHOCTE CUJIBI.

KuneTnueckasi SHeprusi MatepuanbHON TOUKW. Teopema 00 W3MeHeHUM KWHETHYeCKOM
SHEepruHu.

[MoTeHumanbHas sHeprus. [loTeHIManbHas SHePrys yIpyro Ae(opMUPOBaHHOMN TIPYKUHBI.
[MoTeH1MambHAasE SHEPTHs Tesla BOJIM3U MOBEPXHOCTH 3eMJIH.

[ToTeHLManbHBIE W HeMOTeHIMa/MbHbIe CUbl. CBA3b pabOThI HEMOTEHILUATbHBIX CUJ C
v3MeHeHeM MeXaHWUeCKOM SHepruu CUCTeMbI Te/l. 3aKOH COXPaHeHUs] MeXaHUUeCKOUW SHepruu.

Yripyrue v Heynipyrue CTOJIKHOBEHUS.

TexHWuyecKue yCTPOWMCTBa M MpaKTUUeCKoe MpUMeHeHWe: BOJOMET, KOMEp, MPY>XUHHBIN
MKCTOJIeT, BWKeHHe pPakKeT.

LemoHcmpayuu

3aKOH COXpaHeHUs UMITYJIbCa.

PeakTuBHOeE BI>KEHMeE.

[Tepexo/ TOTeHIIMATbHON YHEPTUU B KUHETUUECKYI0 U 00paTHO.

YueHnuueckuli skcnepumeHm, 1abopamopHble pabombl



V3yueHre abCOMIOTHO HEYNPYroro yzAapa C TIOMOIIBIO /BYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.

WccnenoBanve cBs3W pabOThl CU/IBI C W3MEHEHHWEM MeXaHMUecKOW SHeprud Teja Ha
TIpUMepe pacTshDKeHUs] pe3MHOBOTO JKI'yTa.

Pazpgen 3. MosiekyisipHasi pu3uKa ¥ TepMOJUHAMHKA

Tema 1. OcHO8bI MO/1€KY/ASIPHO-KUHeMUYecKoll meopuu

OCHOBHBIE TIOJIOXKEHHST MOJIEKY/IIPHO-KMHETHUECKOW TeOPUH U UX OTIBITHOe 000CHOBaHUe.
bpoyHoBckoe pBwkeHue. [Iuddysus. XapakTep [JBWKEHUSI W B3aUMOJEWCTBUSI 4aCTHL]
BeliectBa. Mofleld CTPOEHHUsI Ta30B, >KUAKOCTEH W TBEPABIX Tel U OOBSICHEHHE CBOWCTB
BelllecTBAa Ha OCHOBe 3TUX MoJeneld. Macca u pa3mepnl Mosekys. KonuuecTBo Bemjectsa.
[TocrosinHasi ABorazpo.

TennoBoe paBHOBecHe. Temriepatypa U eé usmepenue. Illkana temrneparyp Llenbcust.

Mogens upeanbHoro rasa. OCHOBHOe ypaBHEHUE MOJEKY/ISIPHO-KWHEeTUYEeCKOW TeopuH
uzieanbHOTO Tra3a. AOcCo/OTHasi Temriepatypa Kak Mepa CpefiHel KHUHeTHUeCKOW JHepruu
TeIJIOBOrO [JBWKeHUs uvactul rasa. [llkana temneparyp KesnbBuHa. ['a30Bble  3aKOHBI.
YpaBHenne Mengeneesa—Kianeiipona. 3akoH [lanbToHa. M3ompornieccsl B yjeanbHOM rase C
TIOCTOSIHHBIM KOJIMYeCTBOM BelllecTBa. ['padriueckoe mpejcTaBieHue W30IPOLIECCOB: U30TEPMa,
n30x0pa, u3obapa.

TexHUYeCKHe yCTPOMCTBA U TIPAaKTUUeCKoe MpUMeHeHe: TepMoMeTp, 6apomeTp.

Llemoucmpayuu

OnbIThl, [OKa3blBalOlMe [WCKPETHOEe CTPOeHWe BelecTBa, (oTorpaguu MoJeKyn
OpraHUYeCcKHX COe/[MHeHUM.

OnbIThl N0 AW Y3UM KUAKOCTEN U ra3oB.

Mogens GpOYHOBCKOTO JIBH>KEHUSI.

Mopgens onbita LlTepHa.

OnbIThl, JOKa3bIBaloLIMe CylleCTBOBaHUE MeKMOJIEKY/ISIPHOTO B3aMO/IeHCTBYSI.

Mopesnb, WUTFOCTPUPYIOLLasi IPUPOAY [aBJ/IeHUs ra3a Ha CTeHKHU COCy/a.

OrnbIThI, WUTIOCTPUPYIOLLME YpaBHEHUe COCTOSIHUS W/ea/lbHOr 0 ras3a, U30MpoLiecChl.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl

OmpezieneHre MacChl BO3[lyXa B KJAaCCHOM KOMHaTe Ha OCHOBe W3MepeHWd 00BéMa
KOMHATBI, 1aBJIeHUs] U TeMIepaTypbl BO3/lyxa B Hell.

WccnenoBanue 3aBUCMMOCTU MeXX/ly TapaMeTpaMy COCTOSIHUSI Pa3peXKeHHOr 0 rasa.

Tema 2. OcHo8bI MepMOOUHAMUKU

TepMoarHaMHueckasi CUCTeMa. BHYTpeHHsSIsl SHeprusi TepMOJAMHAaMHUYECKOM CUCTEMbI U
crioco6bl eé u3meHeHusi. KonmuuectBo TernoTsl U paboTa. BHyTpeHHsisi SHeprusi 0JHOATOMHOTO
yJieaslbHOTO ras3a. Buzipl Terjiornepeaun: TerioNnpoBOAHOCTb, KOHBEKLUS, U3/lyueHue. Y JebHast
TeIJIOEMKOCTB BelljecTBa. Ko/mmuecTBO TeryioTel Ipu Teruionepezave.

[TorsitTne o6 amuabatHoM mporiecce. IlepBbIM 3aKOH TepMOAWHAMUKW. IIprMeHeHHe
TIepBOTO 3aKOHA TEPMOJMHAMUKH K u3orpolieccaM. ['padrueckast iHTepripeTariysi paboThI rasa.

Bropoii 3akoH TepMosiHaMUKH. HeoOpaTHMOCTE MPOLIeCCOB B TIPHUPOJIE.

TennoBbie MamyHbI. [IpUHIUITBL I€HCTBYS TETUIOBBIX MalvH. [Ipeobpa3oBaHus SHEpryy B
TeruIoBbIX MalmHax. KoadduimeHT nonesHoro gelicTBusi TeryioBoii MamivHbl. Lukn KapHo u
ero Ko3(ULIMeHT MoJIe3HOT0 JeNCTBHUs. DKOJIoruuecKre npobsieMbl Ter03HepreTHKY.

TexHWuyeckue yCTPOWCTBA M TMpPaKTHYeCKOe IIPUMEHEeHUWe: JBUrareib BHYTPEHHEro
cropaHusi, ObITOBOM XOJIOAWIEHUK, KOHAULIMOHED.



LemoHcmpayuu

Vi3meHeHWe BHYTpeHHell 3HEPruUM Tejia TIPH COBepIIeHWH PadOTHI: BBIIET TPOOKH U3
OyTBUTIKM TIOJ, JeliCTBMEM C)XKAaTOro BO3/yXa, HarpeBaHWe 3(duvpa B JaTyHHOW TpyOKe MyTém
TpeHUs (BUJE0/|eMOHCTpALUs).

V3MeHeHVe BHyTpeHHe! sHepryu (TeMriepaTypbl) Teja Mpy Teryionepezaue.

OmbIT N0 aabaTHOMY pacIIMpPeHHI0 BO3/lyXa (OIBIT C BO3/YLIHBIM OTHUBOM).

Mopenu napoBoii TypOMHBI, ABUTATe/Isi BHYTPEHHEr0 CrOpaHusl, peaKTHBHOT'O [IBUTaTeJIsl.

YueHuueckuli 3KcnepumeHm, 1a60pamopHble padomni

V3mepeHue yzie/IbHOU TeNI08MKOCTH.

Tema 3. Aepezamuble cocmosiHus ewjecmea. Pazoenbie nepexoosbl

[Tapoobpa3oBanve U KoHfeHcanws. Vicmapenue u  KumeHue. AOcCOmMOTHass W
OTHOCHTe/IbHasi BJIA)KHOCTh BO3/yXa. HachllleHHbIN nap. YenbHast TersoTa rnapoodpa3oBaHUsl.
3aBUCHMOCTh TeMIlepaTyphbl KAMIEHHUS OT JaBJIeHUs.

Teépgoe Tesno. Kpucranimueckue u amopgHble Tesla. AHU30TPOIUS CBOWCTB KPUCTA/UIOB.
Kugkre kpucramwisl. CoBpeMeHHble Marepuasbl. [lnaBneHve W KpuUcTa/uih3alusi. Y jesbHast
TeryioTa riasienus. Cybnumanysi.

YpaBHeHue TeryioBoro HamaHca.

TexHHueckue YCTPOWCTBA Y IIPaKTUUeCKOe NpHMeHeHue: TMIPOMeTpP U ICHUXPOMETP,
KaJIOpUMeTpP, TeXHOJOTMM TIOJIyYeHHsI COBpPEMEHHbIX MaTepuasoB, B TOM  4YUC/e
HaHOMaTepHuasoB, U HAHOTEXHOJIOTHH.

Llemoucmpayuu

CBoliCTBa HaChILL|eHHbIX [1apOB.

KureHve npy NOHWKeHHOM [|aB/IeHUU.

Crnioco6bl 3MepeHHst BIaKHOCTH.

HabmtoeHre HarpeBaHUs 1 1/1aBJ/IeHHs] KPUCTA/JTMUECKOTO BeIleCTBa.

JeMoHCTparys KpUCTalloB.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

V3MepeHne OTHOCHUTENBHOW BIQXKHOCTH BO3/yXa.

Pa3zpen 4. DnekTpojuHaMuKa

Tema 1. Dnekmpocmamuka

OnekTpy3alys Tes. OJIEKTPUYeCKUA 3apsz. [IBa Buza 3/1eKTPUUYECKUX —3apsifioB.
[TpoBOAHMKY, IU3/IEKTPUKU U MOMYTIPOBOJAHUKH. 3aKOH COXPAHEHUSI 3JIEKTPUUeCKOro 3apsija.

Bs3aumopeiictBue 3apsiioB. 3akoH KysioHa. ToueuHbld  5/1eKTpUUYECKUM  3apsif,.
Onexktpuyeckoe Tosie. HanpspkEHHOCTb 3/leKTpUuyeckoro mnosiAd. [IpyHLMIT - CyriepriosuLyvu
3/1eKTPUYeCKUX MoJiel. JIMHUY HanpsHKEHHOCTH 3/1IEKTPUYECKOro TOJIS.

Pabora cun anekTpocTtatuueckoro mosis. [loreHiman. Pa3HOCTH MOTeHLMANoB.
[IpOBOHUKY M IU3JIEKTPHKU B 3JIEKTPOCTaTUUYECKOM T0J1e. Jlns/ieKTprueckasi IpOHUL[aeMOCTb.

DJIeKTPOEMKOCTh. KOHzeHcaTop. OJIeKTPOEMKOCTh TJIOCKOTO KOHJIeHCaTopa. JHeprus
3apsUKeHHOT0 KOH/|eHCaTopa.

TexHUUeCcKre YCTPOMCTBA M TMpaKTUUeCKOe TIPUMEHEeHHe: 3JIEKTPOCKOI, 3JIEKTPOMeTP,
3/IeKTPOCTaTHYeCKasi 3allUTa, 3a3eM/IeHHe 3JIeKTPOIPUOOPOB, KOH/EHCATOp, KOMHPOBAIBHBIN
anrnapar, CTPYWHBIN PUHTEP.

LemoHcmpayuu

YCTpOMCTBO ¥ IPUHLIMII eCTBUS 37IEKTPOMETPa.

B3aumo/elicTBre Ha3/1eKTPU30BAHHBIX Tel.



OneKTpruYecKoe noJjie 3apsHkKeHHBIX Tesl.

[TpoBOAHMKM B 3/1EKTPOCTaTHUECKOM TI0JI€.

OneKTpocTaTiyeckas 3aljuTa.

[I5/1eKTPUKY B 3/1eKTPOCTaTUYECKOM I10JIe.

3aBUCHMOCTb  37IeKTPOEMKOCTU IIJIOCKOTO KOHJleHcaTopa OT IUIOU|aid  TJIaCTHH,
PaCCTOSTHUSI MEXKJY HUMH U IU3/1eKTPUYECKOW TPOHML[aeMOCTH.

OHeprus 3apspKeHHOr0 KOH/IeHcaTopa.

YueHuueckuli 3KcnepumeHm, 1a60pamopHble padomni

N3mepeHue 3/1eKTPOEMKOCTH KOHZEHCATOopa.

Tema 2. IlocmosiHHbili 31eKmpudeckull mok. Toku 6 pasAuuHbIX cpedax

ONeKTpUYeCKu TOK. Y CJIOBUS CyILeCTBOBAHMS 3JIEKTPUYECKOro ToKa. VICTOUHMKM TOKa.
Cuna Toka. ITocTosiHHBIM TOK.

Hanpsikenuve. 3akoH Oma /151 yyacTKa Liernw.

OneKTpuyeckoe COTPOTHUBJ/IEHME. Y nensHoe COMPOTHUB/IEHUE Bell[eCTBa.
[TocnenoBarensHOe, Napasie/ibHOe, CMeIaHHOe COeZJMHEHNe TIPOBOJHUKOB.

Pabora snekrpuueckoro Toka. 3akoH /xoymns—/IeHiia. MOIIHOCTb 37IeKTPUYECKOTO TOKa.

ONeKTPOJABWXKYLLasi CUjla U BHyTPEHHee COMPOTUB/IEHNE UCTOYHHMKA TOKA. 3akoH Oma Jj1st
TMOJIHOM (3aMKHYTOW) 3/1eKTpUueckoi tenu. KopoTkoe 3aMbIKaHUe.

OneKTpOHHAas MPOBOAUMOCTb TBEP/BIX MeTa/JIOB. 3aBUCUMOCTb COMPOTUBJIEHMS] METaJI/IOB
oT TemnepaTtypbl. CBepXnpoBOAUMOCTb.

OneKTprUYecKuii TOK B BakyyMe. CBOMCTBA 371eKTPOHHBIX MyYKOB.

[MonyripoBogHuKky. CoOCTBeHHasi W TpUMeCHasi TIPOBOAMMOCTb TOJTYTIPOBO/IHHKOB.
CaoticTBa p—n-riepexo/a. [To/yrmpoBoJHUKOBLIE TTIPUOOPHI.

ONeKTpUYeCKMd TOK B pacTBOpax M pacillaBaxX 3JIEKTPOJIMUTOB. OJIEKTPOIUTUYECKast
Juccoumanys. JIeKTPOIu3.

OneKTprYecKur TOK B rasax. CaMOCTOSITe/IbHBIM M HECAaMOCTOSTe/IbHBINA pa3psaz. MonHus.
[Tna3ma.

TexHWuyeckue yCTPOMCTBA W TMpaKTHYeCKoe TIpUMEHeHue: aMIlepMeTp, BOJbTMETP,
peocTtat, HWCTOYHMKU TOKa, 3JeKTpOHarpeBaTe/bHbie TIPUOOPHI, 3/1€KTPOOCBETHUTE/bHbIe
npuOOpbI, TEPMOMETP COTPOTHB/IEHHS], BAaKYyMHBIM [JHOJ, TEPMHUCTOPbI U (HOTOPe3UCTOPHI,
T0J1yIPOBO/JHUKOBBIN [IU0/I, Ta/IbBaHUKa.

LemoHcmpayuu

N3mepeHue cuiibl TOKa U HaNPsSKEHMUS.

3aBUCHMOCTb COIPOTMB/IEHUS LWIMH/APHUYECKUX IIPOBOJHUKOB OT JJIMHBI, IIOLAAU
TIOTIepeYHOro CeueHusl U MaTepuana.

CMer1aHHOe coejJuHEHHUe NTPOBOJHUKOB.

[Ipsimoe u3MepeHHe 3/€KTPOABWXKYLLEeN cuibl. KOpoTKOoe 3aMblKaHMe rajbBaHUUeCKOro
3/71eMeHTa U OLleHKa BHYTPEHHero CONPOTUBJIEHUS.

3aBUCUMOCTb COMPOTUB/IEHUSI METa/UIOB OT TeMIeparTypbl.

[IpoBOAMMOCTB 371€KTPOJIUTOB.

WckpoBol pa3psi 1 NpOBOAUMOCTb BO3ZyXa.

OZHOCTOPOHHSA POBOAUMOCTD AUOAA.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

V3yyeHne cMeIIaHHOTO COeJUHEHUS] Pe3HCTOPOB.

V3mepeHue 3/1eKTPOJABWKYILEeH CWUIbl MCTOYHMKA TOKA W €ero BHYTPEHHEro
COMPOTUBJIEHUS.



HabmtofeHue smekTposu3a.

MexnpeaMeTHbIe CBA3U

N3yuenne kypca ¢usvku 6a3oBoro ypoBHsi B 10 Kjacce OCYIIECTBI/ISIETCS C yUETOM
COZlepKaTe/IbHbIX MEXXIPEJIMETHBIX CBsi3ell C KypcaMH MaTeMaTWK{, OWOJIOTHM, XWUMWH,
reorpauu ¥ TEXHOIOTUH.

MescnpeOomemHble noHsimusi, CBsi3aHHble C HM3y4YeHUEM MeTO/I0B HAyuYHOIO IO3HaHUS:
sIBJIeHUe, HayuHbl (akKT, TumnoTes3a, ¢u3Mueckas BeJWYMHA, 3aKOH, Teopws, HabmrofeHue,
5KCIIepUMEeHT, MO/le/IMpOBaHue, MO/ie/lb, U3MepeHHe.

Mamemamuka: pelieHWe CHCTeMbl ypaBHeHWH, JuHeWHas (yHKOWs, mapabona,
rurnep6bosia, ux rpadMKu U CBOWCTBA, TPUTOHOMETpHUecKre (YHKLUHU: CUHYC, KOCUHYC, TaHT€HC,
KOTaHI'€HC, OCHOBHOE TPWUIOHOMETPHUYeCKOe TOXKJEeCTBO, BEKTOPbl M WX IPOEKLMU Ha OCHU
KOOpP/IMHAT, C/I0)KeHHe BEeKTOPOB.

Buonoeusi: MexaHWYecKoe JIBWKeHUe B )KMBOMW Tipupoge, Auddysus, ocMoc, TeryioobMeH
JKUBBIX OPraHMW3MOB (BH/bl TerIoNepe/jauy, TelJIOBOe paBHOBeCHe), 3/1eKTpUUeCcKye SIBJIeHUs B
JKUBOM TIpUpO/eE.

Xumus: IACKpPeTHOe CTpPOeHUe BellleCcTBa, CTPOeHHe aTOMOB M MOJIEKYJ/l, MOJIb Bell|eCTBa,
MOJISIpHAsi Macca, TeIUIOBble CBOWCTBA TBEPABIX Tes, >XUAKOCTed M ra3oB, 3/7eKTpUuUecKue
CBOMCTBA METaJIJIOB, 3/IEKTPO/IMTUUECKas JUCCOLMALYs, ralbBaHMKa.

Teoepachusi: BNaxXHOCTH BO3/yXa, BeTPbl, DapoMeTp, TepMOMETP.

TexHonoeus: ipeobpa3oBaHue JABWKEHUM C UCI0/Ib30BaHUEM MeXaHW3MOB, YUET TPeHUs B
TeXHUKe, TIOZLUUITHUKY, WCTIOb30BaHHE 3aKOHAa COXPaHeHWs WMITy/ibCa B TexHUKe (pakKera,
BOJOMET U [Jpyrue), JBUraTtelb BHYTPEHHETO CropaHusi, rapoBas TypOuHa, ObITOBOM
XOJIOAW/IbHUK, KOH/IML[MOHEP, TeXHOJIOTHUY 10JIyUYeHUs] COBPeMeHHbIX MaTepyuasoB, B TOM YKCIIe
HaHOMaTepuaioB, W  HAHOTEXHOJOTWMHM,  3/eKTpoCcTaTUueckass  3alljuTa,  3a3eM/eHue
3JIeKTPOTNIPUOOPOB, KCEPOKC, CTPYWHBIA TIPUHTEp, 3JeKTpPOHarpeBare/ibHble TPUOOPHI,
3/1IeKTPOOCBETHUTE/bHBIE IPUOOPHI, TaTbBaHUKA.

11 K/TACC

Pa3zpen 4. DnekTpojuHaMuKa

Tema 3. MazHumHoe nose. 3/1eKMpoOMAazHUMHAas UHOyKyus

[TocTosiHHBIE MarHuThbl. B3auMomelCTBHME TMOCTOSIHHBIX MarHMTOB. MarHuTHOe Tose.
BekTop maruutHOM MHAYKUMU. [IpUHLINN CyTeprio3vuLMi MarHUTHBIX MoJied. JIMHUYM MarHUTHOM
VHAYKUWW. KapTrHa MTMHUN MarHUTHOW MHYKLWU T0J1S1 IOCTOSIHHBIX MarHUTOB.

MarHuTHOe ToJie IPOBOAHUKA C TOKOM. KapTWHa JIMHWKA UHAYKLUM MarHUTHOTO TIOJIst
JJIMHHOTO TIPSIMOTO TIPOBOJHMKA M 3aMKHYTOr'O KOJIBLIEBOI'O MPOBOJHUKA, KAaTYLIKU C TOKOM.
OmneIT OpcTesa. BlauMozeiicTBre TPOBOJHUKOB C TOKOM.

Cwuna Amriepa, eé MO/ly/Ib M HarlpaBJ/ieHUeE.

Cuna JlopeHiia, eé MoAy/ib M HampapjieHue. [IBi>KeHHe 3apsDKeHHOM 4YacTULIbI B
OJJHOPOZAHOM MarHUTHOM Tiojie. PaboTa cusbl JlopeHiia.

SBneHue 5/1IeKTPOMarHUTHOM WHAYKUMWA. [IOTOK BeKTOpa MAarHUTHOM WHAYKLUH.
ONeKTPOABWXKYLLask CU/la UHAYKLMU. 3aKOH 3JIeKTPOMarHUTHOM MHAYKLuK Dapazest.

BuxpeBoe 3nekTprueckoe Tiosie. DJIEKTPOJBWXKYILLAS CUla WHAYKLUU B TNPOBOJHUKE,
JBWXKYILIEMCS TTOCTYTaTe/IbHO B OZJHOPOJAHOM MarHMTHOM II0Jie.

IIpaBuso JleHua.

WNHyKTUBHOCTD. SIB/IeHHe CaMOUHAYKLIMU. DJIeKTPOABUKYILIAs CUla CAMOMH/YKLMU.



OHeprusi MarHUTHOTO IO/ KaTYIIKU C TOKOM.

OJIeKTPOMarHUTHOeE 10J1e.

TexHHuyeckue yCTPOMCTBA M IIpakKTHYeCKOe IIpUMEeHeHHe: IIOCTOSIHHble MarHUTHI,
3/IeKTPOMAarHUThl, 3/IeKTPO/IBUTaTe b, yCKOPUTEe/IM 3/IeMeHTapHbIX YaCTHLl, UHAYKL[MOHHAS I1eYb.

Llemoncmpayuu

OnbIT OpcTrena.

OTK/I0HEHMe 3/IeKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIMHUM MHIYKLMU MarHUTHOT'O TTOJIS.

BsaumogencTsue ByX NPOBOAHUKOB C TOKOM.

Cuna Amrepa.

[HenictBue cuibl JIopeHLla Ha MOHBI 3/1EKTPOIUTA.

SIBneHye 371eKTPOMarHUTHOW MHAYKLIUH.

IIpaBuso JleHua.

3aBUCUMOCTb 3JIeKTPOABIKYILEN CU/Ibl UHAYKLMM OT CKOPOCTH M3MEHeHHsI MarHUTHOIO
TIOTOKaA.

SIBneHve caMOMHIYKLUH.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

M3yueHrie MarHUTHOT O T10JIs1 KATYLLUKU C TOKOM.

VccnenoBanue [ercTBUSI IOCTOSTHHOTO MarHWTa Ha paMKy C TOKOM.

VccnenoBanue siBieHUs 31eKTPOMarHUTHOM MHAYKLIWH.

Pa3pen 5. Kosie0auus ¥ BOJTHBI

Tema 1. MexaHuuecKue U 3/1eKMpoOMAazHUIMHble KO/1e0aHust

KonebatenbHasi cucrema. CBoOojHble MexaHW4eckre KosebaHus. ['apMoHuueckue
Kosmebanus. Ilepuoj, uacToTa, amMrumdtyga W ¢asza KosebaHuil. [Ipy)KMHHBIM MasiTHUK.
MaremaTuuecknii MasiTHUK. YpaBHeHHe TapMOHWYecKuX KosebaHwil. [IpeBpairieHue sHepruu
TIPY FapMOHUUECKHUX KOleOaHUsIX.

KosnebaTenbHblii KOHTYp. CBOOOAHBIE 3/1eKTPOMAarHUTHBIE KOe0aHUSI B H/eabHOM
KosiebaTeTlbHOM KOHType. AHa/JOTHsI MeXIy MeXaHWYeCKUMH W 37eKTPOMarHUTHBIMU
KosiebanusiMu. @opmysia ToMcoHa. 3aKOH COXpaHeHHsl SHEPruM B H7eaqbHOM KoseOaTebHOM
KOHTYDE.

[TpencraBneHue 0 3aTyxawomuX KosjebaHusX. BbIHYX/eHHbIe MeXxaHHUuecKue KoJyiebaHusl.
Pe3oHaHC. BeIHYX/IeHHBIE 3/IEKTPOMAarHUTHbIE KOTe0aHUsI.

[TepemeHHbI TOK. CHHYCOWZAAIbHBINA TePeMeHHBIA TOK. MOIIHOCTb IMePeMeHHOr0 TOKa.
AmrumTy1HOe U IeHCTBYOIee 3HaUeHNe CUJIbl TOKA M HarlpsDKeHUsI.

Tpanchopmarop. Ilpou3BoACTBO, Tepefaya W TIOTpeO/ieHHe 3JIeKTPUUeCKOW SHEepruu.
OKOJIOTUYeCKHe PHUCKA TIPH TIPOM3BOJCTBE 3/IeKTPO3HEPruu. KysbTypa HCIO/Ib30BaHUS
3JIeKTPO3HEPT YU B IMOBCEIHEBHOM >KU3HU.

TexHuueckrWe YyCTPOWCTBA M TIPAaKTUYeCKOe TIpUMeHeHWe: 3eKTPUYeCKUd 3BOHOK,
reHepaTop MepeMeHHOr0 TOKa, JTMHUU 3/IeKTporiepe/jauy.

LemoHcmpayuu

VccnemoBanue mapamMeTpoB KosebaTeTbHON CUCTeMBI (TTPY>KUHHBINA UM MaTeMaTUUeCKUH
MasiTHUK).

HabroeHue 3aTyxaromx KosebaHui.

VccnenoBaHye CBONCTB BbIHYK/I€HHBIX KOIe0aHUH.

HabsroieHuie pe3oHaHca.



CBoOO/HbIE 3/IEKTPOMarHUTHBIE KOjie0aHusl.

OcuuiorpaMmel — (3aBUCMMOCTH  CW/IbI TOKAa W HamnpsDKeHUsi OT BpeMeHM) s
3/IEKTPOMAarHUTHBIX KOJIeOaHUA.

Pe3oHaHC npy mocsefoBaTelbHOM COEJUHEHWM pPe3UCTOpa, KaTyLIKW WHAYKTUBHOCTH M
KOHZIeHcaTopa.

Mopenb TUHUY 371eKTpOIiepe/iauu.

YueHuueckuli 5kcnepumeHm, 1abopamopHble pabombl

VccemoBaHve 3aBUCUMOCTH ITEPUOZIa MaslbIX KOJleOaHWH rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchl Ipysa.

WccnenoBanue TIepeMeHHOIO TOKa B LeMd M3 II0OC/eJ0BaTebHO COeJUHEHHBIX
KOH/ZIeHCaTopa, KaTyLLK/A U pe3uCcTopa.

Tema 2. MexaHuuecKue u 3/1eKmMpoOMAazHUmMHble 80/HbI

MexaHnueckye BOJHBI, YC/I0BUS pacripoctpaHenus. [lepuos. CKOpoCTb pacnipocTpaHeHust
YW [gvuHa BOJHBL IlomepeuHble U TpOJOJibHBIE BOMHBIL. VIHTepdepeHUMss W Audpakuys
MeXaHUYeCKHX BOJIH.

3BykK. CKopocTh 3ByKa. ' poMKOCTb 3ByKa. Bricota ToHa. TemM0Op 3ByKa.

O/NeKTpOMarHuTHble BOJIHBL. Y CJIOBUSI U3/Iy4YeHHs 3JIEKTPOMAarHWUTHBIX BOJIH. B3anMHas
opueHTalys BektopoB E, B, V B snekrpomarHuTHON BosiHe. CBOMCTBA 3/IeKTPOMAarHUTHBIX
BOJIH: OTpakeHWe, TIpejioM/ieHHe, Tosisipu3auysi, Audpakuys, uHTepdepeHuys. CKOpPOCTb
3/1eKTPOMarHUTHBIX BOJIH.

[ITkana 3/71eKTPOMAarHUTHBIX BOJIH. IIpriMeHeHue 3/1eKTPOMarHUTHBIX BOJIH B TE€XHUKE U
OBITY.

[IpuHLMITIBI paivOCBSA3U U TesleBUeHUs. Pafgnronokanys.

O/eKTPOMarHUTHOe 3arpsi3HeHNe OKpYJKarollen Cpefbl.

TexHUUeCcKre yCTPOMCTBAa U MPAKTUYECKOe MPHMEHeHHe: My3bIKa/lbHble UHCTPYMEHTHI,
yAbTPa3ByKOBasl AMAarHOCTHKA B TeXHUKe W MeJWLIMHe, pajap, paJyONpUEMHUK, TelIeBU30p,
aHTeHHa, TesieoH, CBY-1eusb.

HemoHcmpayuu

O6pa3oBaHue U pacripocTpaHeHye ToTepPeYHbIX U MPO/0bHBIX BOJIH.

Kosnebtorieecs Tesio Kak MCTOYHHMK 3BYKa.

HabnromeHuve oTpakeHus ¥ TIpeJIOM/IeHHsT MeXaHUUeCKHX BOJTH.

Habnromenue natepdepeHiinu u Audpakijuy MeXaHUIeCKUX BOJTH.

3BYKOBOM pe30HaHC.

HabrozieHye CBSI3M TPOMKOCTM 3BYyKa M BBICOTBI TOHAa C aMIUIUTYZOH W 4YaCTOTOU
KoJiebaHuH.

WccnenoBane  CBOWCTB — 37IeKTPOMAarHWTHBIX — BOJIH:  OTpakeHWe,  IpeioMJIeHHe,
noJsisipusaLus, Audpakuys, MHTepdepeHLys.

Tema 3. Onmuka

I'eomeTpuueckasi onTuka. [IpsMonrHeliHOe pacripoCcTpaHeHre CBeTa B OZHOPOJHOM cpejie.
JIyu cBeta. ToueuHbIl UCTOYHUK CBeTA.

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

[Tpenomnenue cBeTa. 3akOHbI TpelioMJieHHs1 CBeTa. AOCOMIOTHBIA — TIOKa3aTesb
npesiomsieHusi. IlonHoe BHyTpeHHee oTpakeHue. [IpeziesibHBIM yron MOJHOTO BHYTPEHHErO
OTPa’KeHHUSl.

Hucnepcus ceta. C/I0XKHBIN cocTaB 6esioro ceta. LIgerT.



Cobuparonjie ¥ paccerBaroiiye JMH3bL. TOHKas smH3a. POKyCHOe paccTosiHue U
OTITUYeCKasl CU/Ia TOHKOM H3bL. [locTpoeHre n300pakeHH B COOMPArOIUX U PaCCeNBAIOLUX
nuH3ax. PopMysia TOHKOM JIMH3bL. Y Be/ryeHue, jaBaeMoe JTMH30M.

[Ipesensl NpUMEHMMOCTHU F€OMETPUUECKOM OITHKH.

BonnoBass ontuka. UHTepdepeHimsi cBeTa. KorepeHTHble WCTOYHMKH. Y CJIOBUS
Hab/ojeHrsi MaKCMMYMOB M MMHHMMYMOB B MHTep(epeHLIMOHHON KapTHHE OT JBYX CHH(a3HbIX
KOr'epeHTHbIX UCTOYHUKOB.

Oudpakuys cBera. /[JudpakipoHHass pemnéTka. YcoioBue HaOMOJeHHST TJIaBHBIX
MaKCMMYMOB IpU MNaJleHU MOHOXPOMAaTHUeCKOro CBeTa Ha AU(PaKLIMOHHYIO PeLIETKY.

ITonspusanus ceeta.

TexHuueckre YCTpOWMCTBA M TMpaKTUUeckoe TIpUMeHeHWe: OYKH, JIyra, (QoToarrapar,
MIPOEKLIMOHHBIMA ~amnmnapar, MHUKPOCKOII, Te/IeCKOIl, BOJIOKOHHAas ONTHKa, JAW(pakLOHHAs
peléTka, moasApous,.

Llemoncmpayuu

[TpsiMonMHeliHOe pacnpoCTpaHeHWe, OTpakeHHWe W IIpesioMyieHue cBeTa. OnThueckue
TIpHUOOPBHI.

ITonHoe BHyTpeHHee oTpaxkeHue. Moze/b CBeTOBOAA.

VccnenoBaHve CBOMCTB M300paykeHNH B JIMH3AX.

Mopenu MUKpPOCKOIIa, TeiecKora.

Habmonenue narepdepeHLiuu cBeTa.

Habmozpenue qudpakiyy ceera.

HabsroieHuie Aucriepcuu cBeTa.

[TosnyueHue crieKTpa € IOMOILBIO ITPU3MBI.

[TonmyueHue crieKTpa C IOMOLBIO AU(PAKLIMOHHOM PeIETKY.

HabmroeHue rosisipu3anu cBeTa.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

N3mepenue rnokasaress 1IpesioM/IeHUs CTeK/1a.

VccnenoBaHve CBOMCTB M300paykeHHH B JIMH3AX.

HabmrofeHue gucnepcuu ceerta.

Pa3pgen 6. OcHOBBI cCieljHa/IbHOM TeOPUH OTHOCUTE/THHOCTH
['paHULIBI TPUMEHMMOCTH KJ/IaCCUYeCKOM MeXaHUKH. [locTynaTel crieliasbHOM TeOopuu
OTHOCHUTE/IbHOCTU: WHBAPUAHTHOCTb MOJYJA CKOPOCTM CBeTa B BaKyyme, TMPUHLMUI
OTHOCUTEILHOCTH DHHINTeHHA.
OTHOCUTE/IBHOCTh OJHOBPEMEHHOCTU. 3aMe/lJieHue BpeMeHU U COKpall|eHKe [IJIMHBI.
OHeprusi U UMNYyJIbC PeJIITUBUCTCKON YaCTULIBI.
CBsi3b MaCChl C 3Hepryeil ¥ UMITyIbCOM Pe/SITUBUCTCKOWM YaCTHULbl. DHEPTHs OKOSL.

Pa3pgen 7. KBanToBas (pu3mnka
Tema 1. DnemeHmMbl KBAHMOB0OU ONMUKU
®otoHbl. PopMmya [1naHKa CBSI3M 5HEprUy (OTOHA C ero YacTOTOW. DHeprusi U UMITyJ/IbC
doTtoHa.
OtkpbiTie u wuccnenoBanue ¢Gotodddekra. Ombitel A. T'. CroneroBa. 3aKOHBI
dboToapdekra. YpaBHeHue DuiHIITeMHA /151 hoTodPdekTa. «KpacHasi rpaHuiia» hoTodddekra.
Hapnenue cBeta. OnbiThl 1. H. JlebeneBa.
XUMHUYeCKoe /IeMCTBYe CBeTa.



TexHuueckue yCTPOWMCTBA M TpakTUUeckoe IMpuUMeHeHHe: (OTo3/eMeHT, (POTOAaTuMK,
conHeuHasi OaTapesi, CBeTO/IUO/,.

LemoHcmpayuu
®oT103(PeKT Ha yCTAaHOBKE C LIUHKOBOM TIJITAaCTUHOM.
VccneoBanue 3aKOHOB BHeIIHEr0 (OTO3QeKTa.
Caetoauof,.
ConHeunas 6artapes.
Tema 2. CmpoeHue amoma
Mogens aroma TomcoHna. OnbiTel Pesepdopga mo paccessHuto o -uactul. [1naHetapHas
Moziesib atoMa. Iloctynatel bopa. M3nyueHue u norsoiieHrue (OTOHOB MpH Iepexofie aToMa C
OJJHOTO YpOBHSI SHepruu Ha JApyrod. Bugbl criektpoB. CrieKTp ypOBHeMl SHepruu aroma
BOZIOpOJa.
BonHoBele cBoricTBa yactul. Bosnel ge Bporins. KopnyckynsipHO-BO/THOBOM JyanusMm.
CrioHTaHHOe U BBIHY)KJ|eHHOe HU3/lyueHue.
TexHuueckue yCTPOMCTBA M IIpaKTUYeCKoe IpPUMeHeHWe: CIIeKTpa/JbHbld aHalIu3
(criekTpoCKoI), /1a3ep, KBAaHTOBbI KOMIIBIOTEP.
LemoHcmpayuu
Mogens omnbita Pesepdopga.
Omnpegenenyve AJIMHBI BOHBI J1a3epa.
HabroeHue iuHeyaThIX CIIEKTPOB U3TyUYeHHsl.
Jlasep.
YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl
HabntofeHre nHeuaToro crekrpa.
Tema 3. AmomHoe s10po
OKCMepuMeHThbl,  [OKa3blBalolle  CIAOKHOCTb  CTpoeHMs  sjpa.  OTKpbITHe
paguoaktuBHOCTH. OnbIThl Pesepdop/a mo onpeziesieHH0 COCTaBa pafiiOaKTUBHOTO U3/Ty4eHusl.
CaoticTBa anbda-, 6eTa-, raMMa-u3nyueHus. ByivsiHie pain0aKTUBHOCTH Ha >KUBbIE OPTaHU3MBbI.
OTKpbITHE TIPOTOHA W HeWTpoHa. HyknoHHas mogenb siipa [eit3eHOepra—VIBaHeHKO.
3apsp saapa. MaccoBoe uncio sigpa. M30Torsl.
Anbda-pacriazi. DeKTPOHHBIA U TIO3UTPOHHBIA OeTa-pacmaz. ['amma-u3yueHue. 3aKoH
paJM0aKTUBHOIO pacrnaza.
OHeprusi CBsI3Y HYKJIOHOB B sifjpe. f1fepHble cumbl. [leeKkT Macchl sizipa.
AnepHble peakiuu. [lesieHue U CUHTe3 szep.
SlnepHbiii peaktop. TepmosimepHbiii cuHTe3. IIpoOsieMbl ¥ TEPCIEKTUBBI  sZePHOM
SHepreTUKU. DKOJOTMUecKre acreKThl siiepHOM SHepreTUKHU.
OneMeHTapHble yacTUL{bl. OTKpPBITHE TI03UTPOHA.
Merto/ib1 Hab/TIO/IeHYsl U pETUCTPaLiUM 31eMeHTapHbIX YaCTHLI.
dyH/1aMeHTa/IbHbIe B3auMolecTBUsI. ETMHCTBO (pr3nuecKol KapTUHBI MUpa.

TexHHUeCKHe yCTPOWCTBA M TPAKTHUECKOe TIPHMEHeHMe: /J03UMeTp, Kamepa BuibCoHa,
siIepHBINA peakTop, aToMHasi bomoba.

LemoHcmpayuu

CuéTurK NOHU3UPYIOLMX YaCTHILI.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal
VccnenoBanue TpeKoB yacTuL] (110 TOTOBBIM (poTOrpagusm).

Pa3pgen 8. DsieMeHTbI aCTPOHOMUM U aCTPOPU3UKH



Otanbl  pa3BUTHA  acTpoHOMuM. [IpukiafHOe W MHPOBO33pEHYECKOe 3HaueHue
aCTPOHOMHUH.

Bup 3Bé3gHoro Heba. Co3Be3fusi, sipKue 3BE3/bl, MIaHeThl, UX BUIUMOE JIBIKEHHUe.

ConHeyHas cucrema.

CosHue. CosiHeYyHasi akTMBHOCTb. M CTOYHMK 5Heprur CosHUA W 3BE3[. 3BE3[bI, HX
OCHOBHbIe XapaKTepPUCTHMKU. JlharpaMma «CIeKTpa/JbHbIM K/IacC — CBETUMOCTb». 3BE3[bl
IJIaBHOM I10C/Ie[JOBAaTe/IbHOCTA. 3aBUCHMOCTh «MacCa — CBETHMOCTb» JIJI1 3BE3[] TJIABHOM
MoC/ieloBaTe/IbHOCTH. BHyTpeHHee cTpoeHue 3BE34. CoBpeMeHHble TIpe/CTaBIeHUS O
MPOUCXOXKAEHUH U 3BOo/roLMK CoJHLIA U 3BE3[]. JTarlbl )KU3HU 3BE3].

Mneunsbiii [TyTe — Haia ["anaktuka. [Tonoxxenue v aBmxenue Conxia B ['anaktuke. Tumbl
rasakTvk. PaguoranakTvku v kBasapbl. YEpHbIe [bIPbI B s/ipax rajakTHK.

Bcenennasi. Pacumpenve BcenenHoii. 3akoH Xab06ma. Pasberanue ramaktuk. Teopwus
Bosbiioro B3peiBa. PesiukToBOE U3ydeHue.

MacmrabHasi cTpykTypa BeeneHHo#. MeTaraiakTHKa.

HeperéHnubie mpobieMbl aCTPOHOMUH.

YueHnuueckue Haba00eHUst

HabsrozeHrst HeBOOPY)KEHHBIM T71a30M C UCIO/H30BAHUEM KOMITHIOTEPHBIX TIPUIOXKEHUH
QIS oTIpejiesieHUs TI0JI0)KeH s HeOeCHbIX 00BeKTOB Ha KOHKPETHYIO IaTy: OCHOBHbBIE CO3Be3[HsI
CeBepHOro rnosymapus 4 spKue 3Bé3/bl.

Habsomenusi B Tesieckorn JIyHbl, TuiaHeT, MiyteyHoro ITyTu.

O06o01mariee MOBTOpPeHHe

Ponb u3MKKM M acCTpOHOMMM B SKOHOMWUYECKOW, TeXHOJOTHYecKOoW, COLMaJbHONW |
9THUeCKOW cdepax [JesiTebHOCTH ueoBeKa, POJb W MeCcTO (PU3UKM M aCTPOHOMMM B
COBpEMEHHOW HayyHOM KapTMHe MHpa, pojib (U3Nyecko Teopud B (HOPMUPOBAHUU
Tipe/icTaB/ieHni 0 (hU3UUecKol KapTHHe MUPa, MecTO (pu3nuecKoi KapTUHBI MUpPa B 00IIIeM psTy
COBpPEMEHHBIX eCTeCTBeHHO-HayYHbIX NIpe/ICTaB/IeHUH O IPHUPOJe.

MesxnpeaMeTHbIe CBA3U

N3yuenne Kypca ¢usvku 06a3oBoro ypoBHsi B 11 Kjacce OCYIIECTBIISIETCS C yUETOM
cofiep>KaTelbHbIX MeXXIpeJMeTHBIX CBsi3el € KypcamMu MaTeMaTHKH, OHOJOTWH, XUMHH,
reorpacduv U TeXHOJIOTHUU.

MescnpeOmemHble noHAMusl, CBsi3aHHble C M3yuyeHHWEM MeTO/0B HAay4YHOIO I103HaHUS:
siBJIeHWe, Hay4HbIM (akt, Turorte3a, (u3WyecKas BeIMUWHA, 3aKOH, Teopusi, HabsofeHwe,
5KCIIePUMEHT, MO/IeJIMPOBaHue, MO/le/Tb, U3MepeHue.

Mamemamuka: pellleHue CUCTeMbl YpaBHEHHH, TPUTOHOMeTpUuUecKue (YHKLMU: CHHYC,
KOCUHYC, TaHI'eHC, KOTaHTeHC, OCHOBHOe TPHUIOHOMETPHUYECKOe TOXK[EeCTBO, BEKTOPbl U MX
MIPOeKLIMM Ha OCH KOOPJWHAT, C/I0)KeHHe BEeKTOPOB, MPOU3BOJHBbIE 37eMeHTapHbIX (YHKLUH,
TIpM3HAKU TI0Jj00Ms TPeyToJIbHUKOB, OTpe/ie/ieHre TIoLa/id TVIOCKUX GUryp v o6béma TeJt.

Buonoeusi: snmeKTpUyecKue siBlieHUs B JKUBOW TpHUpoOjie, KosiebaTenbHble ABWKEHUS B
JKUBOUM TIpUpO/Jie, OINTHYeCKue SIBJIeHUs] B JKUBOW MpPUpO/Jie, AelCTBHe paJualdd Ha >KUBbIE
OpraHU3MBbl.

Xumusi: CTpoeHMe aTOMOB M MOJIEKYJ/, KPHUCTa/yIdueckass CTPYKTypa TBEPABIX TeJl,
MeXaHHU3Mbl 00pa30BaHUs KPUCTA//TMYECKOU PeIIETKH, CTIeKTPa/IbHbINA aHa/u3.

T'eoepachusa: mMarHUTHBIE TOMIOCa 3eMJIH, 3a/1e)Kd MarHUTHBIX py[, GOTOChEMKA 3eMHOMN
TIOBEPXHOCTH, Mpe/icKa3aHre 3eM/IeTPsICeHUM.



TexHon02usA: MUHUU 3JIEKTPOIepe/iay, reHepaTop repeMeHHOr0 TOKa, 371eKTPOJBUraTeib,
VH/IYKL[MOHHAsi Tieub, pajiap, pa/MONpUEMHUMK, TeleBU30p, aHTeHHa, TenedoH, CBY-meus,
TIPOEKLIMOHHBIN arrapar, BOJIOKOHHasI ONITHKA, COJIHeuHast Oarapest.



IVNIAHUPYEMBIE PE3YJ/IbTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJJHEI'O OBIIIET'O OBPA3OBAHUA

OcBoenue yuebHoro mnpeameTra «®Pu3nKa» Ha ypoBHe CpefiHero o0Iero odpa3oBaHMs
(ba30BbIii  ypOBeHb) [O/DKHO  00eCreunTb  JOCTHXKeHWe — C/IeAYHOIUX  JINUYHOCTHBIX,
MeTaripe[IMeTHbIX U MpeIMeTHbIX 00pa30BaTe/IbHBIX Pe3y/IbTaToB.

JINMYHOCTHBLIE PE3YJ/IBTATbBI

JINYHOCTHBIE pe3y/bTaThl OCBOeHHs yueOHOro mpegmera «PHU3MKa» [JO/DKHBI OTPaXKaTh
TOTOBHOCTb U CTIOCOOHOCTH OOYYAIOIMXCS PYKOBOZACTBOBATHCS CHOPMUPOBAHHOW BHYTpEHHEH
MOo3ULIMel JIMYHOCTH, CHUCTeMOM LIeHHOCTHBIX OpHWeHTallUid, T03UTUBHBIX BHYTPEHHUX
yOeXXIeHW, COOTBETCTBYIOIIUX TPAAWLMOHHBIM I[EHHOCTSIM POCCHMHCKOTO  OOIIlecTBa,
pacipeHye >XU3HEHHOTO OTbITa W OIbITa JeATeNbHOCTH B TPOLiecce peayr3aliii OCHOBHBIX
HarpaB/IeHU BOCIIUTATe/IbHOU JieITe/IbHOCTH, B TOM UMC/Ie B YaCTH:

1) rpakAaHCKOr0 BOCITUTAHUSA:

cOopMUPOBAHHOCTb TPAXKJAHCKOM MO3ULMK  oOydvaroiierocsi Kak aKTHBHOTO M
OTBETCTBEHHOT'O UjleHa POCCUHCKOT0 0011[eCTBa;

NPUHSTHE TPaJULMOHHBIX O0Il[euesloBeueCKUX TYMaHUCTHUECKHX U JIeMOKpaTU4YeCKHX
LIeHHOCTeM;

TOTOBHOCTb BECTHM COBMECTHYIO [1eSITe/TbHOCTh B WHTepecax TPaKAaHCKOTO OOIIecTBa,
yuacTBOBaTh B CaMOyTIpaB/ieHHH B 00pa3oBaTe/lbHOM OpraHu3alivy;

yMeHue B3auMOJeMCTBOBaTh C COLMA/AbHBIMM MHCTUTYTaMU B COOTBETCTBUM C HX
(GYHKLMSMU U Ha3HaUeHUeM;

TOTOBHOCTb K TYMaHUTapHOU M BOJIOHTEPCKOU J1esITe/TIbHOCTH;

2) NaTPpUOTHYECKOI'0 BOCTIUTAHUSA:

Cc(OPMHPOBAHHOCTb POCCUMCKON I'PaXk/JaHCKOW M/IeHTUUHOCTH, aTPUOTHU3Ma;

L|leHHOCTHOEe OTHOIIIeHHWe K TOCYJapCTBEHHbIM CHMBOJIAM, [OCTH)KEHHSIM DPOCCUHMCKUX
yuéHbIX B 00/1aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOr'0 BOCIIUTAHUA:

Cc(pOpMHPOBAHHOCTb HPABCTBEHHOI'0 CO3HAHUSI, STUYECKOr0 [10Be/IeHus;

CIOCOOHOCTH OL|eHMBaTh CHUTYalMI0 M MPUHUMaTh OCO3HAHHBIE pelleHus, OPUeHTUPYSCh
Ha MOpasbHO-HPaBCTBEHHbIe HOPMBI U LIeHHOCTH, B TOM UHUCJIe B [leSITe/IbHOCTH YUEHOI0;

OCO3HaHHe JIMYHOTO BK/a/ja B TIOCTPOeHHe YCTONUMBOTO OyyIriero;

4) 3cTeTUYeCKOro BOCIIUTAHUSA:

3CTeTUUeCKOe OTHOLIeHWe K MUDY, BK/ItOUasi 3CTeTUKY HayYHOTO TBOPYECTBA, MPUCYIIEro
¢u3nuecKoil Hayke;

5) TPy/10BOTr'0 BOCIIUTAHUSA:

UHTepeC K pas3lu4HbIM cdepaM Mpo(eCcCUOHATLHONW JeATeNbHOCTH, B TOM YHC/Ie
CBSI3aHHBIM C (U3UKOH W TEeXHUKOH, yMeHHe COBepIllaTb OCO3HaHHBIA BbIOOp Oymyieit
npodeccuy ¥ peanr3oBbIBaTb COOCTBEHHBIE )KM3HEHHBIE TIJIaHbI;

TOTOBHOCTb U CIOCOOHOCTh K 00pa30BaHMIO M CaMOOOpa30BaHUI0 B 00/1acTH (DU3UKK Ha
MPOTSPKEHUU BCEU >KU3HUY;

6) 5K0/10rHuecKoro BOCIIUTAHMA:

CcpOpMUPOBAHHOCTb IKOJIOTUYECKOW KY/IbTYpPhbl, OCO3HaHWE TII00a/bHOTO XapakTepa
9K0JIOTUUeCKUX MpobJiem;



MJIaHUPOBAHWE W OCYLIeCTBJEHWE [eWCTBUM B OKDYJKarolleld cpejle HA OCHOBE 3HaHUS
1je/led yCTOMYMBOIO Pa3BUTHS Ye/I0BeueCTBa;

pacuvpeHve OMbITa [JesSTebHOCTU SKOJIOTMYEeCKOM HarpaB/eHHOCTM Ha OCHOBE
MMEIOIIUXCS 3HaHUM 10 (PU3KIKe;

7) HeHHOCTH Hay4YHOr'0 NO3HAHUSA:

C(POPMHUPOBAHHOCTb MMPOBO33p€HMs, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUs GU3NUECKON HAyKU;

OCO3HaHUe LIeHHOCTU HayuyHOU [lesiTe/IbHOCTH, TOTOBHOCTh B IpoOLiecce U3yueHUs HU3MKH
OCYILL[eCTBJISITh POEKTHYIO 1 UCC/Ie/]0BATeNbCKYIO JeaTebHOCTh UHAMBUYa/IbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IbTATBI

ITo3HaBaTe/IbHBbIE YHUBEPCA/IbHbIE yUeOHbIe 1efCTBUS
Ba3oBbie jlornueckue JelMCTBUA:

CaMOCTOAATe/IbHO (HOPMY/IMPOBaTh M aKTyalM3WpOBaTh MpoO/jeMy, paccMaTpuUBaTh eé
BCECTOPOHHE;

OTIpeZleNIsTh Lie/N esTeTbHOCTH, 3a/jaBaTh apaMeTpbl U KPUTEPUU UX JOCTHKEHUS;

BBISIB/ISITH 3AKOHOMEPHOCTH Y MPOTUBOPEYHS B paCCMaTpPUBaeMbIX (PM3UUECKUX SIBJIEHUSIX;

pa3pabaTbIBaTh TUIaH pelieHus Mpob/eMbl C YIETOM aHaIM3a UMEFOIUXCSl MaTeprabHBIX
Y HeMaTepuaibHbIX PeCypCoB;

BHOCUTb KOPDEKTHBBI B [IeTEbHOCTb, OLIEHWBaTb COOTBETCTBHE Pe3yJbTAaTOB LIeJIsiM,
OL|eHMBaTh PUCKH MOC/Ie/ICTBUN [IeSITeTbHOCTH;

KOODJWHHPOBATh U BBITIONHATh PAab0OTy B YC/IOBUSIX peaslbHOTO, BUPTYajlbHOTO W
KOMOMHHPOBAHHOT'O B3aUMO/IeCTBUS;

pa3BHBaTh KpeaTUBHOE MBIIJIEHVE TTPU PeLlIeHNH )KU3HEHHBIX MPo0JIeM.

Ba3oBble ncc/iefioBaTe/IbCKHe AeHCTBHA:

B/IaJZieTh HAYYHOM TEePMUHOJIOTHEH, K/IIOUeBBIMU TIOHATHSIMU M MeToJamMu (pU3MUecKou
HayKy;

B/IaJIeTh HaBbIKAMHU yueOHO-MCC/Ie[JOBaTe/IbCKOM U MPOEKTHOM ZeATe/NbHOCTH B 001acTH
(GU3MKH, CTTIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITe/IbHOMY TTIOMCKY METO/IOB pellleHus 3aJau
(bU3MUeCKOT0 Co/iep>KaHusl, TPUMEHEHUIO Pa3/IMYHbIX METOZAOB IMO3HAHUS;

B/aJieTb BU/AaMM [eITe/IbHOCTU 0 TOAyYEeHUI0 HOBOTO 3HAHUS, ero MHTepIIpeTaLiiH,
npeoOpa3oBaHUI0 U TIPUMEHEHHI0 B Pa3lWYHBIX Y4YeOHbIX CHUTyalusiX, B TOM UHC/e IIpU
CO3/laHNU yueOHBIX MPOEKTOB B 00/1aCTy (hU3UKY;

BBISIB/ISITE  TIPUUMHHO-C/IE/ICTBEHHBIE CBS3W M aKTya/lM3UpPOBaTh 3aJauy, BbIIBUTATh
TUTIOTe3y €€ pelleHus, HaXOAWTh apryMeHThl [Js J0Ka3aTelbCTBA CBOWX YTBEPIKAEHHH,
3a/laBaTh MapameTphbl U KPUTEPUU PELIeHMUS;

aHa/M3UpOBaTh TIOJIyUeHHbIe B XO/le pelLleHusl 3aJjaud pe3y/bTaTbl, KPUTUUYECKU
OLIeHMBaTh UX JOCTOBEPHOCTD, MPOTHO3WPOBATh U3MEHEHHEe B HOBBIX yC/IOBUSIX;

CTaBUTh U (OpMy/IMpoBaTh COOCTBeHHbIe 33JjauM B 0Opa3oBaTe/bHOM [esiTe/IbHOCTH, B
TOM UMCJIe TIPY U3y4YeHUH (HU3UKH;

[laBaTh OLIeHKY HOBBIM CHUTYaLMsIM, OL{eHUBaTh MPUOOPETEHHBIN OIbIT;

yMeTb [epPeHOCHUTh 3HaHUS 10 (Pr3MKe B IMPAKTUUECKYIO 00/1aCThb >KHU3HeesITe/TbHOCTH;

yMeThb UHTeTPUPOBATh 3HAHUS M3 Pa3HBIX MPeJAMEeTHBIX 00/1acTei;

BBIJBUTaTb HOBbIE W/IEU, TIPe/|jIaraTh OPUTHHAJbHBIE TIOAXO0/bI U PeIIeHMS;

CTaBUTb TIPOOIEMBI U 3a/IauM, /IOMyCKAIOII1e a/lbTePHATUBHBIE PEIIeHMS.



Pa6ora c uadopmanueii:

B/IaJIeTh HaBbIKAMU TO/TyYeHUs1 MH(popMay (HhU3NUeCcKoro COZiep>KaHUsi U3 UCTOYHHKOB
Pa3HBIX THWIIOB, CAMOCTOSITEILHO OCYILIECTBIATh TIOMCK, aHa/lu3, CHUCTeMaTU3aLui0 W
WHTEPITPeTaLMI0 HH(OPMALUK PAa3/TUUHBIX BUIOB U )OPM Tpe/|CTaB/IeHus];

OLIeHMBaTh JJOCTOBEPHOCTb MH(OpMaLY;

WCIIO/Tb30BaTh CpeACTBa HWH(OPMAIMOHHBIX M KOMMYHHKALIMOHHBIX TEXHOJIOTUH B
peIlleHWH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX W OpPraHU3alMOHHBIX 3ajau C CoOmMoJeHreM
TpebOBaHMI SPrOHOMHUKH, TeXHUKU 0e30MacHOCTH, TUTHEHBI, pecypcochepeskeHus, MPaBOBbIX U
3THUUECKUX HOPM, HOPM MH(OPMAaL[MOHHOH 6e30macHOCTY;

CO37aBaTh TEKCThI (DU3UUECKOTO COJiep)KaHWsl B Ppa3lMUHBIX (opmarax C Y4ETOM
Ha3HaueHUs: WHGOPMALMM U L[eJIeBOM  ayJAWTOPHWM, BBIOMpAs ONTHUMAaJbHYH  (opmy
TIpe/ICTaB/IeHNs] U BU3ya/TU3aL|H.

KoMMyHUKaTHBHBIEe YHHBepCa/IbHbIe yueOHbIe /[eHCTBUA:

OCYILeCTBJISITH 001I[eHe Ha ypOKaX (\M3WKK U BO BHEYPOUHOMU J1eSITe/TbHOCTH;

pacro3HaBaTh NMPeANOCHUTKM KOHGIMKTHBIX CUTYaLUi U CMSTYaTh KOH(JIUKTHI;

Pa3BEPHYTO W JIOTUYHO W371araTb CBOI TOUKY 3PeHHs C HWCIOJb30BAHHUEM SI3BIKOBBIX
Cpe/CTB;

TIOHMMaTh Y UCIT0J/Ib30BaTh MPEUMYII[eCTBAa KOMaH/IHOW U UHUBU/ya/TbHON pabOThI;

BbIOMpATh TEMAaTUKy U MeTOZbl COBMECTHBIX AeWCTBUM C YUETOM OOIIMX WUHTEPECOB U
BO3MOYKHOCTeM KaXk/IoT0 usieHa KOJI/IeKTHBa;

TIPUHUMATL 1€/l COBMECTHOW [leATeNlbHOCTH, OpPraHW30BbIBAaTb W KOOPAWHUDPOBATh
JIeliCTBUSI TIO €& [OCTHXKeHHWIO: COCTaB/ATh I/IaH [IeCTBUM, pacripefensTh pPOJd C yUETOM
MHEeHU Y4aCTHUKOB, 00CY>KIaTh pe3y/bTaTbl COBMECTHOM paboThI;

OLIEHWBATh KaueCTBO CBOETO BKJIAZla M KaK/IOTO yUaCTHUKA KOMaH/IbI B 00U pe3y/bTar
110 pa3pabOTaHHBIM KPUTEPHSIM;

Tripe/i/laraTh HOBbIe TIPOEKTHI, OLIEHWBAThb WU C TIO3WI[MM HOBW3HBI, OPUTMHAILHOCTH,
MPAKTUUeCKON 3HaUMMOCTH;

OCYIIIeCTBJISITh TTO3UTHBHOE CTpAaTerMuyeckoe TIIOBeJieHMe B Ppa3/IMUHbIX CHUTYaLUsX,
TIPOSIB/IAATH TBOPUECTBO M BOOOpakeHHe, ObITb MHULIMATUBHBIM.

Pery1siTHBHBIE YHHBepPCa/IbHbIE yueOHbIe efiCTBUSA
Camoopranusanus:
CaMOCTOSITE/THO OCYIIeCTB/ISITh TMO3HABATeNbHYI) [eSTeNbHOCTh B 001acTv (U3UKH U
aCTPOHOMMUH, BBISIB/ISITH TIPOO/IEMBI, CTaBUTh U ()OPMYJIUPOBATh COOCTBEHHBIE 33/jau;
CaMOCTOSITE/TBHO COCTAB/ISITh TJIAH pelleHHs] PACYETHBIX M KaueCTBEHHBIX 3ajiay, TIaH
BBITIOJTHEHUS] TIPAKTMUECKOH paboThl C YYETOM UMEIOIIUXCS PecypcoB, COOCTBEHHBIX
BO3MOJKHOCTeH U Mpe/IIoUYTeHUH;
[laBaTh OLIeHKY HOBBIM CUTYaL[UsIM;
pacIMpsATh paMK{ y4eOHOTO0 MpeZiMeTa Ha OCHOBe JTMYHBIX MpeJTIouTeHNH;
JleJlaTh OCO3HaHHBIN BBIOOD, apryMeHTHPOBaTh ero, Opath Ha cebsi OTBETCTBEHHOCTH 3a
pereHue;
OL|eHUBaTh MPUOOPETEHHBIN OTIBIT;
criocobcTBOBaTh ()OPMUPOBAHWIO W TIPOSIBJIEHHIO SPYAWLMU B 007acTH  (U3MKH,
TIOCTOSTHHO TOBBILIATh CBOW 00pa30BaTe/bHbIN U KYJIbTYPHBINA YDPOBEHb.
CaMOKOHTPO/Ib, 3MOL{MOHA/IbHBII HHTE/VIEKT:



JlaBaThb OLI€HKY HOBBIM CHUTYallWisiM, BHOCHUTb KODPPEKTUBHLI B [IeSTEILHOCTh, OLIEHUBATh
COOTBETCTBHE Pe3y/IbTaTOB LIe/IsIM;

B/Ia/leTh HaBbIKaMU T03HaBaTe/bHOM pedieKCUM KaK 0CO3HaHUS COBepIaeMbIX JeHCTBUM
Y MBIC/TUTEJTLHBIX TIPOLIECCOB, MX Pe3y/IbTaTOB U OCHOBaHUM;

WCTI0/Tb30BaTh TIPUEMBI ped/IeKCHH [I/1s1 OLIeHKU CUTYallud, BbIOOpa BEPHOTO pellleHus;

yMeTb OLIeHUBaTh PUCKU U CBO@BPEMEHHO TIPUHUMATD PelleHUs TI0 UX CHIYKEeHUIO;

TIPUHUMATb MOTUBBI U apT'yYMeHThI JPYTHX TIPU aHa/lu3e pe3yJibTaToB /IeATeIbHOCTH;

TIPUHUMATD Cebs1, TOHUMast CBOU HeIOCTaTKX U JOCTOUHCTBA;

TIPUHUMATb MOTUBBI U apT'YMEHThI JPYTHX TIPU aHa/TU3e Pe3yJIbTaToB /IeATebHOCTH;

TIpU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OMIUOKH.

B mnipotiecce AoCT>XeHUsI TUUHOCTHBIX Pe3y/IbTaTOB OCBOEHUS TIPOrpaMMBI 10 hr3UKe /s
YPOBHSI CpefiHero o01ero obpa3oBaHusl y 0OydYaroImUXCsi COBEPIIEHCTBYETCS 3MOLMOHATBHBIM
VHTe//IeKT, Ipe/iroJiarariyuii c)opMHUPOBaHHOCTD:

CaMOCO3HaHUs, BK/IIOYAOIL[eT0 CII0COOHOCTb TIOHUMATh CBOE IMOLIMOHA/IbHOE COCTOSIHUE,
BU/IETh HalpaBJIeHUs pa3BUTHs COOCTBEHHOM SMOLIMOHAIBLHOM cepbl, ObITH YBepeHHBIM B cebe;

CaMOoperyMpoBaHus, BKJTIOYAIOLI[ETO CAMOKOHTDOJTb, yMeHHe TIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE TIOBe/leHWe, CIIOCOOHOCTb aJanTUPOBaThCS K 3SMOLIMOHAIBHBIM
W3MEHEeHUsIM U TIPOSIB/ISITh THOKOCTD, ObITh OTKPBITHIM HOBOMY;

BHYTpeHHell MOTMBALUM, BK/IHOYAOIlell CTpemyieHHe K JOCTMXKeHUIO 11eId U YCIiexy,
OITHMHM3M, UHUI[UATUBHOCTh, YMeHHe elCTBOBATh UCXO/ISI U3 CBOMX BO3MOKHOCTeH;

SMIMATUM, BK/IIOUAIOIeM CrOCOOHOCTh TIOHHMMAaTh 3MOI[MOHATBLHOE COCTOSTHHE [PYTHX,
YUMTBIBATh €ro TIpY OCYILeCTB/IeHUH 00IIleHHs], CTIOCOOHOCTb K COUYBCTBHIO U COTIEPEXKUBAHUIO;

COL[MA/IbHBIX HABBLIKOB, BK/TFOYAIOIIUX CIIOCOOHOCTH BBICTPAUBAaTh OTHOILEHUS C APYTHMU
JIFOIbMU, 3a00TUTBCS, TIPOSIB/ISITh MHTEPEC U Pa3peliaTh KOHMIUKTHI.

INNPEAMETHBIE PE3YJ/IBTATbBI

K koH1y obyuenusi B 10 K/iacce mipeZiMeTHbIe pe3y/bTaThl HA 6Aa30BOM YPOBHE OJDKHBI
OTpa)kaTh C(HOPMUPOBAHHOCTh ¥ 00YUarOIUXCST YMEHUIA:

JIeMOHCTPUPOBATb Ha MpUMepax poJjib U MeCTO (U3MKU B (POPMUPOBAHUU COBPEMEHHOMU
Hay4yHOM KapTUHBbI MHUpa, B Pa3BUTHUH COBPEMEHHOM TeXHUKU U TeXHOJIOTHM, B TMPaKTHUeCKOU
JlesITeTbHOCTH JTFO/1e;

YUWTBIBaTh TPAHULIBI TIPUMEHeHUs] W3yueHHbIX (U3NUecKuX Mojeseld: MaTepuasibHast
TOUKa, WHepI[aibHasi CHCTeMa OTCYéTa, abCOFOTHO TBEpPOE Teso, WealbHbIA ra3, MOJe/u
CTPOEHUS Ta30B, XXUIKOCTEH W TBEPIBIX T/, TOUEUHBIN 3/IeKTPUUECKUH 3apsif| TPYU pelleHnd
¢du3nuecKrx 3ajay;

pacrno3HaBaTh (Qu3nUecKre siBjieHUs1 (TIPOLeCChl) U OOBSICHATH UX Ha OCHOBE 3aKOHOB
MeXaHUKH, MOJIeKY/ISIPHO-KUHeTUYeCKON TeOpHUu CTPOeHUsI BelecTBa W 3J/1eKTPOAUHAMUKU:
paBHOMepHOe M paBHOYCKOPeHHOe TIpSIMOJIMHeiHOe [BW)KeHHe, CBOOOZJHOe TiajieHue TeJ,
IBIDKEHWe 110 OKDY)XHOCTH, WHepIusi, B3auMogeiictBue Ten, guddysus, OpOyHOBCKOe
JIBIDKEHUe, CTPOeHHe XUAKOCTed W TBEPABIX TeJs, U3MeHeHHe 00bEéMa Ten TPU HarpeBaHUU
(oxa’k[ieHnH), TeryIOBOe paBHOBeCHe, MCTapeHre, KOHAeH Calysl, TUlaB/ieHrne, KpUCTauIi3alus,
KWTIeHWe, BIaKHOCTh BO3/yXa, TOBBLIIIEHWE [AB/IEHWS ra3a MPH ero HarpeBaHWU B 3aKPbITOM
cocyjie, CBfI3b MeXJy TlapamMeTpaMu COCTOSIHUSI rasa B H30Mpolieccax, 3JeKTpu3aLusi Tesl,
B3aUMO/IeNCTBUe 3apsiJOB;



OTUChIBaTh MeXaHWYecKoe [BIKeHUe, UCMO/b3ys (u3nueckre BeUUMHBI: KOOPAWHATA,
MyTh, TepeMellleHre, CKOPOCTb, YCKOPeHWe, Macca Tesa, CWia, UMMYJIbC Teja, KUHeTUuecKas
SHeprus, TOTeHIMajbHas HSHEpPrus, MexXaHuueckas paboTa, MeXaHWUecKash MOIIHOCTb; TIIpH
OMMCAaHUM TPaBWIbHO TPAKTOBaTb (PU3WUYECKUM CMBICA HCIO/b3yeMbIX BeIUYUH, UX
0003HaueHUst U eJUHUIIbI, HAXOJUTh (POPMYJIbI, CBSI3bIBAIOIIMeE JAaHHYIO (HU3UUECKYIO BETMUUHY
C IpyTMMH BeJIMYMHAMU;

OTMHUCHhIBaTh M3yUeHHble TeI/IOBble CBOMCTBA Tel M TEIUIOBble $SIB/IEHUS, WCIO/b3Ys
¢u3nueckre BeIMUMHBI: JlaB/ieHUWe Tas3a, TeMmIlepaTypa, CpeAHsisi KWHeTUuecKas SHeprus
XaOTUYEeCKOr0 [IBW)KEHUsSI MOJIeKyJ, CpefHeKBaJpaTWyHasi CKOPOCTb MOJIeKY/, KOJIUUeCcTBO
TETyIOThl, BHYTPEHHsIsl 3Heprusi, pabora rasa, KO3(pQULMEHT TOJe3HOro [eMCTBHUS TeIIOBOTO
JIBUTATeJIs; TIPU OMMCAHUU MPaBUIbHO TPAKTOBATh (YU3UUECKUN CMBIC/T UCTIOb3yeMbIX BeJTUUKH,
ux 0003HaueHWss U eAVHULIbI, HAaXOJUTh (OPMYJIbI, CBSI3bIBAIOIME [JaHHYIO (PU3NUECKYIO
Be/TMUMHY C JPYTUMU BeJTMUMHAM;

OTHUChIBaTh M3yYeHHble 37eKTPUYEeCKHe CBOMCTBA BeLeCTBa W 3/€KTPUUECKHe SIBIEeHUS
(mpotiecchl), UCMoOb3ysl GU3NUECKHe BeJUYMHbBI: 3/IeKTPUUYECKUI 3aps]], 3/eKTpUueckoe rforse,
HaTpsUKEHHOCTb  TI0JIs, TIOTEeHLWaja, pPa3sHOCTb TOTeHLMaJoB; TPU OIMUCAHUM TIPABUJIBHO
TPAaKTOBaTh (PU3MUECKUM CMBIC/T HCIIOMb3yeMbIX BEJMUYMH, WX O0O3HAauUeHUs W eJUHMIIbI;
yKa3biBaTh (hOpPMYJIbl, CBSI3bIBaOIIIME JAaHHYIO (DU3UUeCKYI0 BeJTMUMHY C IPYTUMU BeJIMUMHAMU;

aHa/IM3UpOBaTh (PU3MUeCKHe TIPOLIeCChl U SIBJIEHUS, UCTIONb3ys (u3nueckre 3aKOHbI U
TIPUHLIUIBIL: 3aKOH BceMUpHOro Tsarotenus, I, II u III 3akoHbl HblOTOHA, 3aKOH COXpaHeHus
MeXaHWUYeCKOW SHepruu, 3aKOH COXpaHeHHUs UMITy/IbCa, MPUHLIUI CyTeprio3UL[MK CUJI, TIPUHLUIT
PaBHOIpaBUsi UHEePLUATbHbIX CUCTEM OTCUETa, MOJIEKY/ISIPHO-KUHETUUECKYIO0 TEOPHI0 CTPOEHUS
Bell|eCTBa, Ta30Bble 3aKOHbI, CBSI3b CpeJHEeN KWHETUUeCKOW SHepPruy TeryIOBOro JBMXKEHHUS
MOJIEKYJT C abCOMIOTHOM TeMIlepaTypoM, TepBbIi 3aKOH TepMOJMHAMUKH, 3aKOH COXPAHEHUs
3/IeKTPUUECKOr0 3apsifia, 3akoH KysioHa, MpU 3TOM pasiuyarh CJOBEeCHYH (HOPMYIUPOBKY
3aKOHa, er0 MaTeMaTUYeCcKOoe BhIDAKEHHE U YC/IOBUS (TpaHMIIbI, 00/1aCTH) TPUMEHUMOCTH;

0OBSICHAAT OCHOBHBIE TPUHLIUIIBLI IEMCTBUSI MAIlIMH, PUOOPOB ¥ TEXHUUYECKUX YCTPOUCTB;
pa3uuaTh YCI0BUS UX 6e30racHOro MCIo/ib30BaHus B TIOBCEHEBHOMN >KU3HY;

BBITIOJIHSATh 3KCIIEPUMEHThI T10 MCC/Ie/JOBaHUI0 (PU3UUeCKUX $SIBJIEHWA W TIPOLIeCCOB C
WCIO/Ib30BaHMEM TPSIMBIX M KOCBEHHBIX UW3MepeHWH, IIpu 3ToM (OpMy/IHMpOBATh
npobsieMy/3afiauy UM TUMOTe3y y4eOHOrO SKCMepuMeHTa, CoOMpaTh YCTaHOBKY W3
TIpe/IJI0’KeHHOTO 000PYZI0BaHUsI, TPOBOIUTE OMBIT U (HOPMYJTUPOBATh BHIBO/B;

OCYILIeCTBJISITh TPsIMble ¥ KOCBEHHble H3MepeHusi (PU3NUYecKuX BeJUUWH, TIPU 3TOM
BbIOMpATh OMNTHUMA/BHBINA CIIOCOO W3MEpEeHUs] M HCIO/b30BaTh W3BECTHbIE METO/bl OL€HKU
MOTPeLIHOCTeN U3MepeHus;

WCC/e0BaTh 3aBUCMMOCTH MeXJy (GU3MUeCKUMH BeJIMUMHAMU C HCIO/b30BaHUEM
MPSIMBIX W3MEPeHUi, TIPU 3TOM KOHCTPYHUPOBaThb YCTAHOBKY, (HUKCUPOBAaTh pe3y/bTaThbl
TIOJTy4YeHHOM 3aBUCUMOCTU (DH3UUYeCKUX BeMUYMH B BHUje Tabiuil U rpaduKoOB, /jenaTh BbIBOZbI
T0 pe3yJibTaTaM UCC/Ie[J0BaHuSI;

cobsogaTh TIpaBUIa 0e30racHOrO TpyjJa IMPH TPOBeJEHWH WCCIeOBaHWN B paMKax
yueOHOTO 3JKCIepuMeHTa, YyueOHO-MCC/eloBaTeNIbCKOM W TIPOEKTHOH  JIeSTeTbHOCTH  C
WCTIO/Tb30BaHUEM M3MEPUTE/TbHBIX YCTPOUCTB U J1ab0paTOpHOTr0 000PY/I0BaHUS;

pelllaTh pacuéTHble 3aJjaud C sBHO 3aJaHHON (DU3NUeCcKol Mo/enbio, UCIOIb3ys
(bu3nUecKre 3aKOHbI ¥ TIPUHIUIIBI, HA OCHOBE aHa/iM3a yCJIOBUs 3a/lauM BbIOMpPATh (GHU3UUECKYIO
MO/iesTb, BBIJIENATh (U3MUeckue BeMUUHUHBI U (POpMy/ibl, HeoOXoguMble [jisi e€ pelleHus,
MIPOBO/IUTH PaCuéThl M OLIEHWBATh PEabHOCTD M0JIyYeHHOT 0 3HaueHust (Pr3UuecKol BeTMUUHbL;



peliaTth KayeCTBEHHbIE 33/jaui: BBICTPAWBAaTh JIOTHUECKH HENPOTHBOPEUMBYIO IEITOUKY
paccy»x/ieHul C OropoM Ha M3yUeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U (pU3nUecKue siBlIeHus;

WCII0/Ib30BaTh TIPM  pellleHuW y4yeOHbIX 3aJau COBpeMeHHble HH(GOPMAaLMOHHbIE
TeXHOJIOTUM [ TIOMCKa, CTPYKTYPUPOBAHUS, WHTEpIpeTaliud W TpejCcTaB/ieHUs yueOHOU U
Hay4YHO-TIONY/ISIpHOM WH(OpMaL[UK, TIOTYYeHHOM M3 pa3/MuHbIX HCTOYHHUKOB, KPUTHUECKH
aHaM31poBaTh M0/yyaeMyto HH(POPMaLHIO;

NIPUBOJUTE TIPUMeEPHI BK/IaJa POCCUHCKUX U 3apyOeXXHbIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKu, 00bsICHEeHHe TTPOLIeCCOB OKPYIKAIOIero MUpa, B pa3BUTHE TeXHUKH 1 TEXHOJIOTHH;

WCII0/Ib30BaTh TEOPeTHUecKre 3HaHUs 10 (U3WKe B TIOBCEAHEBHOW JKM3HU [iIs
obecrieueHust 6€30MacHOCTY TPU 00OpaIleH|H ¢ TPUOOPaMH ¥ TEXHUYECKUMU YCTPOMCTBAMHU, JJ1s1
COXpaHEeHWsI 37I0POBbsI U COOTIO/IeHNsI HOPM 9KOJIOTHUeCKOT0 TTOBeIeHHsT B OKPY KaroLlel cpejie;

paboTaTh B rpyIIre C BbIMOJHEHUEM pa3/IMYHbIX COLMaNbHBIX poJiel, M1aHUpoBaTh paboTy
TPYIIbl, paLMOHAMLHO pacrpefesisiTh 0053aHHOCTM W IUIAHUPOBATh  JIeSITe/IbHOCTh B
HeCTaHJapTHbIX CHUTYyalUsiX, a/|leKBaTHO OLIeHMBATh BKJIA/, Ka)X[Or0 W3 YYaCTHUKOB TPYMIIbl B
pellleHre paccMaTpyBaeMoU poOJIeMBbl.

K koniyy obyuenusi B 11 Kj1acce mpeZiMeTHbIe pe3y/bTaThl HA 0a30BOM YPOBHE JIOJDKHBI
OTpaXaTh C(hOPMHUPOBAHHOCTH ¥ 00YUarOIUXCsl YMEHUIA:

JIeMOHCTPUPOBATh Ha MpUMepax poJjib U MeCTO (U3MKU B (POPMHUPOBAHUM COBPEMEHHOU
Hay4yHOM KapTWHbI MHUpa, B Pa3BUTUU COBPEMEHHOM TeXHUKU U TeXHOJIOTWM, B MPaKTHUeCKOU
JiesiTe/TIbHOCTHU JTH0/lel, LIe/IOCTHOCTb U eJUHCTBO (PM3MUeCKON KapTUHbI MUDa;

YUUTBIBaTh TPAHULbl TPUMEHeHUs] M3yueHHbIX (QU3NUeCKUX Mojie/ieil: TOUeUHBIM
3/IeKTPUUECKUN 3apsifl, JIyd CBeTa, TOYEUYHbIM HMCTOYHMUK CBeTa, sJiepHas MoJenb aToMa,
HYKJIOHHasl MOZie/lb aTOMHOTO siipa NPy pellieHny GU3NUecKrx 3aay;

pacrnosHaBaTh (u3nyecKre siBjeHUs1 (TIPOLeCChl) U OOBSCHATH MX Ha OCHOBE 3aKOHOB
3/IEKTPOAVHAMUKA 1 KBAaHTOBOW (DM3WKU: 3/IeKTpHUeCKasi IPOBOJAMMOCTD, TEIIOBOE, CBETOBOE,
XUMUYECKOe, MarHUTHOe J[eWCTBUSI TOKa, B3aWMO/IeHiCTBMe MarHuTOB, 3/€KTPOMAarHUTHas
WH/YKLUs, [eldCTBMe MarHUTHOTO TIO/si Ha TPOBOJHMK C TOKOM M JBWXKYLIMICS 3apsf,
3/IeKTPOMarHuTHbIe KoJjiebaHusi U BOJHBI, MPSIMOJIMHEHOe pacripoCcTpaHeHWe CBeTa, OTpaXkeHue,
nipesiomsieHue, uHTepdepeHLus, gudpakuys W TONsSpU3alusi CBeTa, /AWCIepCUsl CBeTa,
doToanekTpruueckuii 3¢dekT (hoTo3ddeKT), cBeToBOe JaB/eHre, BOSHUKHOBEHUe TUHeHYaToro
CIIeKTpa aToMa BOZI0pO/ia, eCTeCTBeHHas M UCKYCCTBEHHas! pa/[M0aKTUBHOCTE;

OTMCBHIBATh M3yueHHbIe CBOWMCTBA BeljecTBa (971eKTpUUYeCKre, MarHUTHbIE, ONTHYeCKUe,
3JIEKTPUUECKYIO TTPOBOAMMOCTh Pa3/IMYHbIX CPeZ) W 3MeKTPOMarHWTHbIe siB/ieHUsT (TIPOLIeCChI),
uCronb3yss (¢Gu3nMUecKde BeJWUMHBL: 3/1IeKTPUUECKUM 3apsifi, Cujda TOKa, 3JIeKTpUYecKoe
HarpsbKeHre, 37IeKTpUUecKoe COTIPOTUBIIeHHe, pa3HOCTh MOTEHLIMANO0B, 3/IeKTPO/IBIIKYILask CUa,
pabora TOKa, MHAYKLMSI MarHMTHOTO ToJisi, cuia Awmrepa, cuna JIopeHlla, WHAYKTUBHOCTh
KaTyIIK{, SHeprusi 3JIeKTPUYecKOoro M MarHWTHOTO Tojield, Mepuosi M uacToTa KosiebaHui B
KosiebaTesTbHOM KOHTYDe, 3apsifi U Cuja TOKa B TPOLiecce FapMOHUUYECKUX 3/1eKTPOMarHUTHBIX
KosiebaHMi, (OKyCHOe pacCTOsiHMe W ONTHuYecKas CW/a JMH3bIL, TNPU OMWCAaHWU TPaBUIBHO
TPaKTOBaTh (PM3MUYECKUI CMBIC/T HCIONb3YeMbIX BEJUUMH, WX 0003HaueHWsT W eAUHHILIbI,
yKa3bIBaTb ()OPMYJIbI, CBSI3bIBAIOLHE AAHHYIO (PM3MUECKYIO BeJIMUMHY C IPYTHMH BeTHYiHAMUY;

OTHMChIBaTh H3yUeHHble KBAHTOBbIE SIBJIEHUS M TIPOLIECChI, MCIIO/B3ys (r3UUYecKue
Be/IMYMHBI: CKOPOCTb 3/IeKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M UacTOTa CBeTa, SHEPrusi U
umnynbC (OTOHA, Tepuoj, ToJypacraja, SHeprusi CBsi3M aTOMHBIX sifiep, TpPU OMUCAHUM
NPaBUILHO TPAKTOBAaTh (PU3MUECKUI CMBIC/I HCIOMb3yeMbIX BeIWUWH, UX 0003HaueHUs WU



e/IMHUIIBI, yKa3biBaTh (POPMYJIbI, CBSI3bIBAIOIME AAHHYIO (DU3UYECKYIO0 BEJUUHMHY C APYTUMH
Be/TMYMHAMH, BBIUUC/IATH 3HaUeHue (PU3nueckoil BeTMYUHbI;

aHa/IM3UpOBaTh (M3KYecKre TPOLIeCChl U sIB/IEHUS], UCMO/b3ysl (U3MuecKre 3aKOHbI U
NpUHLMMBL:  3aKOH OMa, 3aKOHbI T[10C/IelOBaTeIbHOTO U Tapasiie/lbHOro — COoeAMHeHUst
TIPOBOJJHUKOB, 3aKoH [koyns—J/leHlla, 3aKOH 37eKTPOMarHUTHOW WHAYKLUM, 3aKOH
TIPSIMOJIMHEMHOTO PACIPOCTPaHeHHsl CBeTa, 3aKOHbI OTPa)KeHWsI CBeTa, 3aKOHBI TPeIoMJIeHUs
CBeTa, ypaBHeHHe OuHIITeMHa Aas GdoTo3(dekra, 3aKOH COXpPaHEHWs SHEPrUM, 3aKOH
COXpaHeHUsI UMIITy/IbCa, 3aKOH COXPaHEHWs JJIeKTPUUECKOr0 3apsifia, 3aKOH COXpaHeHUs
MacCOBOTO 4YMCJ/ia, TIOCTy/aThl bopa, 3aKOH pa/[MOaKTUBHOTO pacrazia, MpPH 3TOM pa3/uyvaTh
C/IOBECHYIO (DOpPMYJIMPOBKY 3aKOHa, ero mMaTreMaTHueckoe BbIpa)KeHHe U YCI0BHUsSl (IpaHMLIbI,
00/1aCTH) IPUMEHHUMOCTHY;

OTIpe/ieJIsATh HarpaB/ieHHWe BeKTOpa WMHAYKLMM MarHUTHOTO T10Jisi TIPOBOJHUKA C TOKOM,
cubl AMIiepa v cuibl JIopeHLa;

CTPOUTH U OTUCHIBATh M300pakeHNe, Co3jaBaeMoe IJIOCKKAM 3epKajioM, TOHKOW JTMH301;

BBITOJIHSATE JKCIIEPUMEHTHI 110 HWCC/Ie0BaHUI0 (DH3UUYECKUX SIBIEHUMM W TIPOL[ECCOB C
WCTIONb30BaHWEM TIPSMBIX W KOCBEHHBIX W3MepPeHWM: TIipu 3ToM  (QOpMy/IMpOBaTh
npobsieMy/3afiauy YW TUMNOTe3y y4eOHOrO SKCMepuMeHTa, CoOWpaTh YCTAaHOBKY W3
TIpe/I/IOKeHHOT0 000py/I0BaHMs1, POBOJUTD OITTBIT U ()OPMYJ/TUPOBATh BHIBObI;

OCYLL[eCTB/ISITh TPsIMble M KOCBeHHble Hu3MepeHUsl (M3WYeCKUX BeIUUWH, TPU 3TOM
BBIOMpATh ONTUMAa/LHBIA CMOCOO W3MepeHWsT M WCI0J/Ib30BaTh W3BECTHBIE METO/bl OLIeHKU
MOTPeLIHOCTel U3MepeHu;

WCCIIeIoBaTh 3aBUCUMOCTH (PM3WUYeCKUX BeJIMUMH C MCII0/Ib30BaHUEM TIPSIMbIX M3MepeHUit:
TIPA 3TOM KOHCTPYMPOBAaTh YCTAHOBKY, (PUKCHPOBaTh pe3y/bTaThl MOJyueHHOW 3aBUCHMOCTH
¢busnueckux BenWUMH B BUAe Tabmmiy W rpaduKOB, Je/aTh BLIBOABI T0 pe3yJ/bTaTaM
WCCIIeIOBaHMS;

cobroiaTh TipaBWsia 0Oe30macHOro TpPyZJa TpW TPOBeIeHWH WCCIefO0BaHWN B paMKax
yueOHOTO 3KCTepUMeHTa, Yy4uyeOHO-UCC/IeIOBaTeIbCKOW U TPOEKTHOM  /IesiTeTbHOCTH  C
WCII0/Tb30BaHUEM U3MEPUTE/ILHBIX YCTPOUCTB 1 JIabopaTOpHOT0 000pY/10BaHMUSI;

pelllaTb pACyéTHble 3aJaud C SIBHO 3a/laHHOM (U3WYeCKON MO/e/nblo, HWCIO/b3Ys
¢du3nueckre 3aKOHBI ¥ TIPUHIIUIBI, HA OCHOBE aHa/iM3a yCJIOBUsS 3a/lauM BbIOMpaTh (GH3UUYEeCKYIO
MO/Ie/ib, BBIJENIATh (U3NUeCKWe BeMUYMHbI U (POpMyJibl, HeoOXOAWMbIe [jisi e€ pelleHus,
TIPOBO/TUTh PACUETHI U OLIEHWBATh PeabHOCTh ITOJTyUeHHOT0 3HaueHus1 (PU3nuecKoi BeTMUMHbI;

pelllaTh KauyeCTBEHHbIE 3a/laUud: BHICTPAMBAThH JIOTUUYECKHA HENPOTHBOPEUUBYHO 1IETIOUKY
paccy»x/ieHul C OropoM Ha M3ydeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U (pu3nUecKue siBlIeHus;

WCII0/Ib30BaTh TIPM  pellleHuW y4yeOHbIX 3aJau COBpeMeHHble HH(GOPMAaLMOHHbIE
TeXHOJIOTUM [ijisl TIOMCKa, CTPYKTYPUPOBAHUS, WHTEpIpeTaliud W TpejCcTaB/ieHUs yueOHOU U
Hay4YHO-TIONY/IsIpHOM MH(OpMaL[uK, TIOTYyYeHHOM M3 pa3/MuHbIX HCTOYHHUKOB, KPUTHUECKH
aHaIM3UPOBATh T0yYaeMyro UH(OpPMaIHIo;

0OBSICHATH TIPUHLIUTIBI IEMCTBYS MAILIMH, TPUOOPOB Y TEXHUUECKUX YCTPOWCTB, pa3nyaTh
yCJI0BUSI UX O€3011aCHOT0 MCIT0/Ib30BaHMSI B TIOBCEJHEBHOM JKU3HU;

MIPUBO/IUThL TIPUMEPHhI BK/Ia/la POCCUMCKUX W 3apyOeKHBIX yU€HBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bsICHEHHE TTPOLIeCCOB OKPY)KAIOIIero MUPa, B Pa3BUTHE TeXHUKH 1 TEXHOJIOTH;

WCTO/b30BaTh TeOpeTHuUecKue 3HaHUS 10 (U3MKe B TIOBCEJHEBHOW JKWU3HU [I/IsS
obecrieueHust 6€30MacHOCTY TPU 00OpaIleHUH € TPUOOPaMU Y TEXHUYECKUMU YCTPOUCTBAMHU, 151
COXpaHeHHs1 3[J0POBbsi U COOJTIOZIeHHsI HOPM 9KO0JIOTHUeCKOT0 TOBe/leHUs B OKPY Karoliei cpe/ie;



paboTatk B rpyTiIe C BHIMOJHEHWEM pa3/IMUHbIX COLMAIBHBIX POJIeH, TJIaHUPOBaTh paboTy
TPYIMbI, pALMOHAJLHO PpacrpefiesiiTh O00sf3aHHOCTH U TJIAHUPOBATh  JIeITETbHOCTH B
HeCTaHZJAPTHLIX CUTYyalUsiX, aZleKBaTHO OLIeHMBAaTh BKJ/AJ, Ka)K[JOr0 M3 YYaCTHUKOB TDYMIbI B
pellleHHe pacCMaTpUBaeMoii 1po6JieMbl.



IIOYPOUYHOE IVIAHUPOBAHUE
10 K/ITACC

IIpegmet Knacc

BapuaHT

Asnredpa

10

Pa3pen

Onucanune
pasjesa

Tema ypoka

KoJji-Bo
4acoB

®u3MKa U MeTO/bl HAYUYHOI'O
ro3HaHus 1 yac

®u3rKa — Hayka o rnpupoje. HayuHslie

MeTO/Ibl T03HAHUS OKPY>KaloIllero Mupa.

MexaHUuecKoe JBIKeHHe.
OTHOCHUTENTBHOCTb MeXaHU4eCKOro
JBKeHust. [lepeMelrieHue, CKOpOCTb,
yCKOpeHure

KunemaTuka 3 yaca

PaBHOMepHOe NpsIMO/IMHEeHHOe
JBKeHue. PaBHOyCcKOopeHHOe
NIPSIMOJIMHENHOE IBV)KEHHe

CBobosiHOe TIazieHue. Y CKOpeHHe
cBOOOIHOTO Ma/IeHusI

KpuBonuHeliHoe gBrkeHue. [IBrkeHHe
MaTepHa/bHOW TOUYKH 110 OKPY>KHOCTH.
[IpuHLMn oTHOCUTe/IbLHOCTU ['anues.
WHuepunanbHble CUCTEMBI OTCYeTa.
ITepBrili 3akoH HeloTOHA

JnHamuka 4 yaca

Macca Tena. Cuna. [IpyuHuun
CyIeprosuLuy cui. Bropoi 3akoH
HeroToHa f/151 MaTeprasibHOM TOUKU.
Tpetuii 3akoH HeroToHa f/151
MaTepHabHbIX TOYEeK

3aKoH BCeMHpPHOro TsAroteHus. Cuna
TsDKecTU. [TepBas KocMuueckast
CKOpOCThb. Cuiia yrpyroctu. 3akoH
I'yka. Bec Tesna




3aKOHbI COXpaHeHUs B
MexaHuKe 3 yaca

Cuna tpenus. KosguiyeHT TpeHusl.
Cusia COTIpOTUB/IEHHUS TIPH JBYKEHUN
Tesla B )KUJAKOCTH WU rase

ITocTymarensHOe ¥ BpaljaTesbHOe
JIBIDKeHHe abCOTIFOTHO TBEP/IOTO Tera.
MowmeHT cuibl. I1nedo cunsbl. Y c1oBUs
paBHOBeCHUs TBEPAOIo TeJia

Vmmyibc MaTepraabHOW TOUKHY,
CHCTEMbI MaTepUaIbHBIX TOYEK.
WMny/ec cuibl. 3aKOH COXpaHeHUs
UMITyJIbCa. PeakTUBHOE [IBIKEHHUE.
PaboTa 1 MOIITHOCTb CHJIBI.
KuHeTnueckasi SJHeprusi MaTepraaIbHOU
Touku. Teopema 06 M3MeHeHUH
KUHETUYeCKOW SHePrun

IToTeH1anbHas SHEPrus.
[MoreH1manbHast SHEPTUs YIIPYTo

e OpMUPOBAHHOU MPY>KUHBI.
[ToreHlmanbHast SHePrus Tesa BO/INM3N
noBepxHocTH 3eMu. JTabopaTopHasi
pabora «VlccreoBaHNe CBSI3U PabOTHI
CUJIBI C U3MEeHeHHeM MeXaHUUeCKon
SHEPrUH Tejla Ha IpUMepe pacTsDKeHUs
PE3WHOBOTO JKI'yTa»

KonTponbHasi paboTa o Teme
«Kunemaruka. /JiHaMuka. 3aKOHbI
COXPaHEeHUs] B MeXaHUKe»

OCHOBBI MOJIEKYJISIPHO-
KMHETUYeCKOUW Teopuu 6 yacoB

OcCHOBHBIE N0JI0)KEHUS] MOJIEKYJISIPHO-
KWHeTUYeCKOU Teopuu. bpoyHoBCKoe
JBrkenue. [lnbdysus

XapakTep JBWKeHUs U B3aUMOZeNCTBUS
yacTul] BeljecTBa. Mojenu cTpoeHus
ra3oB, XUAKOCTel U TBEPABIX Tesl

Macca mosiekyn. Konmuectso




BeljectBa. [loctosHHasa ABorazpo.
TenioBoe paBHOBecue. Temriepatypa u
eé usMmepenue. IlIkana Temneparyp
Lenbcust. UaeanbHbiii ra3 B MKT.
OcHoBHOe ypaBHeHre MKT

AOGcosoTHasi TeMriepaTypa Kak Mepa
Cpe/iHell KWHeTUYeCKOUW SHeprum
JIBIDKEHUS MOJIEKYJ/1. Y paBHeHHe
MeneneeBa-KnanelipoHa. 3akoH
HanbToHa. ['a30BbIe 3aKOHHI.
JlaboparopHast paboTa «VccnegoBaHue
3aBUCHMMOCTH MeXXy TTlapaMmeTpamu
COCTOSIHUSI pa3peKeHHOTr0 ra3a»

W3omnporeccel B ujiealbHOM rase M UX
rpaduyeckoe rpezcraB/ieHue.
BHyTpeHHss 3Heprus
TePMOJUHAMUUECKON CUCTEMBI U
criocobsI eé n3meHenusi. KommuectBo
TeruioThl ¥ paboTa. BHyTpeHHsIs
SHeprusi OHOaTOMHOI'O UZlea/IbHOTO
rasa

Bugpl Terionepeaun. Y aenpHast
TEII0EMKOCTD BelljecTBa. KomuecTBo
TETUIOTHI TIPU TeTIoTepeave.
AmabaTHbIN TIporLjecc

OCHOBBI TEpMO/IMHAMUKH 2
yaca

[TepBbiii 3aKOH TEPMOAVNHAMUKY U €T0
TpUMeHeHre K W30IpoLieccam.
HeobOpaTtumocCThb TIPOLIeCCOB B MIPUpO/IE.
BTOpoii 3aKOH TepMOIMHaAMUKH

[Mpunumn geiicteus u KI1/ TenioBoi
MatuHsl. [ukn Kapro u ero KITZ.
OKosioruueckrie mpooeMsl
TerI03HepreTUKU

KonTponbHasi paboTa 1o Teme
«MosekysipHasi husuka. OCHOBBI




TePMOIMHAMUKI»

JJIEKTPOCTAaTUKA 9 yacoB

ITapoobpa3oBaHue ¥ KOHZEHCAIHs.
VicnapeHvie u kureHue. AGCOMIOTHAs U
OTHOCHTe/IbHAs BJI&YKHOCTh BO3/yXa.
HacbIenHsliii nap

TBéppoe Teno. Kpucranmmueckue u
amop(Hble Tera. AHU30TPONUS CBOKCTB
KpUCTa/IIoB. JKUK1e KpUCTalIbL.
CoBpeMeHHbIe MaTepuaslbl

[1naBneHue u KpucTa/IM3aLusl.

Y nenbHasi TeryioTa IiaB/ieHusl.
Cybnumariusi. Y paBHeHHe TeTUIOBOTO
banaHca

OnekTpuy3aLys Tes. DJIeKTPUUeCKUU
3apsig. [IBa BUa 3/1eKTPUUECKUX
3apsaoB. [IpoBOAHUKY, IVU3NEKTPUKU U
TOJIyTIIPOBOJJHUKU. 3aKOH COXPaHeHHUs
3JIEKTPAYECKOr o 3apsija

BsaumogericTBre 3aps10B. 3aKOH
Kynona. ToueuHslii 351eKTpryecKuii

3apsij

HarpsykéHHOCTE 3/1eKTPUUeCKOro MOJIA.
[IpuHLn cyneprio3unuu
3/IeKTPUYeCKUX rosield. JInauu
HaMpsyKEHHOCTU

PaboTa cu 3/1eKTPOCTaTUYeCKOTO OIS
[Morennman. Pa3HOCTb MOTEHIMAIOB.
[TpoBOAHUKY U [U3TEKTPUKU B
3/IEKTPOCTaTUUECKOM I10JIe.
[vsiekTpryeckasi MpOHULIAeMOCTh

OneKTpoéMKOoCTb. KoHzieHcaTop

JlabopaTopHast paborta "Vi3mepeHue
3/1IeKTPOEMKOCTU KOHZIeHcaTopa"

ITOCTOSIHHBIN 3/1eKTPUYECKUI

[TpuHIMN [1eICTBUSL U IPUMEHEeHHe




TOK. TOKY B pa3/inyHbIX
cpefiax 6 yacoB

KOH/IEHCATOPOB, KOITUPOBA/ILHOT'O
arrapara, CTpyHHOT o TIpUHTepa.
OJieKTpoCcTaThyecKast 3alura.
3azemMsieHre 371eKTpOrnprubopoB

ONeKTpUYeCcKuM TOK, yCJIOBUS €ro
cyljecTBoBaHUsl. [10CTOSIHHBIN TOK.
Cwuia Toka. HarpsokeHue.
Cornporusnenue. 3aKkoH Oma /1
yudacTtka Lenu. ITocsegoBaTesnbHoe,
rapasijie/ibHOe, CMelLllaHHOe COe/IMHeHNe
TIPOBOAHUKOB. JlTabopaTopHasi paboTa
«/I3yueHne CMelLIaHHOTO COeZIUHEHUS
pPe3rCTOPOB»

PaboTa 1 MOIITHOCTb IEKTPHUUECKOTO
TOKa. 3akoH [Ixoysi-JleHua. 3akoH
Owma fi7151 mosTHOM (3aMKHYTOM)
s/1eKTpuyeckoi 1ernu. KopoTtkoe
3ambikaHue. JlaboparopHast paboTa
«M3mepenue 3/]C UCTOYHMKA TOKA U
€r0 BHYTPEHHEro COMPOTUB/IEHUSI»

OneKTpoHHasi MPOBOAUMOCTh TBEPABIX
MeTaJlJIOB. 3aBUCHMOCTb
COMPOTHUBJ/IEHUSI METAJI/IOB OT
TemMriepaTypbl. CBepXIpOBOJUMOCTb.
ONeKTpUUYeCcKuii TOK B BaKyyMme.
CBOWCTBA 3/IEKTPOHHBIX MTyYKOB

KonTponbHasi paboTa o Teme
«3nekTpocraryka. [10CTOsIHHBIM
3/1eKTPUYeCKUi TOK. TOKU B Pa3MUHBIX
cpefiax»

PesepBHbIii ypok. KoHTposibHast paboTa
110 TeMe " DJIeKTPOAMHAMUKA"
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