PABOYAMA ITPOI'PAMMA
yueOHOro npeamera «PU3uKa»
ans odyuaromuxca 10-11 knacca (0a30BbIi ypOBeHb)

INIOACHUTEJ/IbBHASA 3AIITMCKA

ITporpamma 1o (hu3vKe 0a30BOTO YpOBHSI Ha ypOBHe cpeAHero obiero o0Opa3oBaHUs
pa3paboTaHa Ha OCHOBe I10JIO)KEHHII M TpebOBaHMM K pe3y/ibTaTaM OCBOEHHS OCHOBHOM
obpa3oBaTenbHON Mporpammbl, TmpefctaBieHHbIx B ®I'OC COO, a Takke C YUYETOM
denepasnbHON paboueii TIpOorpaMMbl BOCIUTAHWS U KOHLEMLMM TperiofiaBaHusi yueOHOTro
npeaveTra «®usmka» B o0Opa3oBaTenbHBIX — OpraHusanusx Poccuiickoit  Degepauum,
pear3yoLMX OCHOBHbIE 00pa3oBaTe/ibHble TPOrPaMMBbl.

CopepkaHve mporpaMMmbl Mo (M3MKe HarpaB/ieHO Ha (OpPMHPOBaHME eCcTeCTBeHHO-
Hay4yHOU KapTuHbI MHpa obyudaroifuxcsi 10—11 knaccoB npu obydyeHun ux ¢usuke Ha 6a3oBomM
YPOBHe Ha OCHOBe CUCTEMHO-/eSITe/IbHOCTHOTO nozxoza. [Iporpamma 1o usuke COOTBETCTBYET
tpeboBanusiMm ®PI'OC COO K maHUpyeMbIM JIMUHOCTHBIM, TpeJAMEeTHbIM M MeTarpeIMeTHbIM
pe3ysibTaTaM OOyueHHWsl, a TaK)Ke YUYMThIBaeT HEOOXOJMMOCTh peayr3aldy MeKIpeJMeTHBIX
cBsizell (PM3MKM C eCTeCTBeHHO-HayYHbIMU yueOHbIMU TipejMeTaMH. B Hell oripeensitoTcst
OCHOBHBIE 1]e/Ti M3yuyeHusi (U3MKM Ha ypOBHe CpesiHero o0ijero obpa3oBaHMs, MIAHUPyeMble
pe3y/ibTaTbl OCBOEHMSI Kypca (PU3MKU: JIMYHOCTHBIE, MeTarpeJMeTHble, TMpeJMeTHble (Ha
6a30BOM ypOBHe).

[Tporpamma 1o (pu3MKe BKJIIOYAEeT:

® [JIaHUpYyeMble pe3yJ/bTaThl OCBOeHUs Kypca (r3vky Ha 6a30BOM ypOBHe, B TOM UHCIIe

Tipe/MeTHbIe Pe3y/bTaThl 10 To/laM 00yUeHUsT;

® copep)kaHue yueOHOro npeaMeTa «Pu3rKa» 10 TojilaM 00yUYeHHsl.

du3MKa Kak HayKa o Haubosiee 001[MX 3aKOHAX MPUPO/bI, BLICTYTIasi B KaueCcTBe yuyeOHOro
TpeiMeTa B IIKOJIe, BHOCUT CYIIEeCTBEHHBIN BK/IaZl B CUCTEMY 3HaHWIN 00 OKpY’KarollleM MHpe.
[IIkonbHBIA KypCc (UMK — CHUCTeMOOOpa3yroIIyi /s eCTeCTBeHHO-HayYHbIX YyueOHBIX
1IpeJiMeTOoB, MOCKO/IbKY (Pr3HuUecKre 3aKOHBI Jie)XaT B OCHOBE IPOLIeCCOB U SIBI€HUM, H3ydaeMbIX
xuMuel, buosorueit, ¢usnueckoi reorpadueid U actpoHomueil. Vcronb3oBaHWe W aKTUBHOE
npuMeHeHWe (U3MUECKMX 3HAHWW OrpeZiesisieT XapakTep M pa3BUTHe pa3HOOOpasHBIX
TEXHONIOTUA B c(depe SHEPreTUKH, TPaHCIIOPTa, OCBOEHWS KOCMOCA, IIOJIyYeHHsI HOBBIX
MaTepHasIoB C 33/laHHbIMU CBOMCTBaMU U Apyrux. Vi3yueHue ¢pu3MKy BHOCUT OCHOBHOM BK/aZl B
¢dbopmHpOBaHKe eCcTeCTBEHHO-HayUHOUM KapTUHBI MUpa 00yJaroiuxcs, B GopMUpOBaHUe yMeHHH
NIPUMEHSITh Hay4YHBIA MeTO/| I03HAHUS TTPU BBITIOJTHEHUH UMY yueOHbBIX UCCIe0BaHNH.

B ocHoBY Kypca ¢U3MKHU [/ yPOBHS CpeZiHero o01ero obpasoBaHusl M0JI0XKeH psifi Uzek,
KOTOpble MOXKHO pacCMaTpyBaTh KaK MPUHLUIIBI €r0 TOCTPOEHUSI.

Hodes yenocmHocmu. B cOOTBETCTBUM C HeM KypC SIB/ISIETCS JIOTUUECKU 3aBepIIEHHBIM, OH
COZlep>KUT MaTepuas M3 BCeX pasZiesioB (PU3MKH, BK/IOUaeT KaK BOIPOCHI KJIAaCCUYECKOH, Tak U
COBpeMeHHOU (PU3UKH.

Hoes eeHepanusayuu. B cooTBeTCTBUM € Held MaTepras Kypca Gu3nKu 00beJUHEH BOKPYT
¢usnueckux Teopud. Begyumum B Kypce sBisieTcss (OpMUpOBaHMe TIpe[CTaB/leHHN O
CTPYKTYPHBIX YPOBHSIX MaTepyH, BellleCTBe U MOoJIe.

Hoes 2ymanumapusayuu. E€ peanusanys npejrosaraeT UCM0/Jb30BaHNe I'YMaHUTapHOTIO
ToTeHIMaa (PU3NUeCcKoil HayKH, OCMBIC/IEHWEe CBSI3M Pa3BUTHs (DU3UKHU C Pa3BUTHEM 0O0IIeCTBa,
a Tak)Ke C MUPOBO33peHUYeCKUMH, HPABCTBEHHBIMHU U 9KOJIOTHUeCKUMU TpoOieMaMH.

Hoes npuknaoHol HanpasnenHocmu. Kypc ¢v3vku nperionaraeT 3HaKOMCTBO C ITMPOKUM
KPYTrOM TeXHUUeCKUX M TEXHOJOTMYeCKUX NPUIO’KeHUH U3yUeHHbIX TEOPUU U 3aKOHOB.

Hoesa 3kono2uzayuu peanusyeTcs TOCPeJCTBOM BBeJ€HUSI 3/IeMEHTOB COJleprKaHMs,
TIOCBAIIEHHBIX 9KOJOTMYeCKUM TipobsieMaM COBPeMeHHOCTH, KOTOpble CBsi3aHbl C Pa3BUTHEM



TeXHUKU U TeXHOJIOTHH, a TakKe 00CyKeHust Tpo6JieM palioHaIbHOTO TIPUPOZ0IIOIb30BaHUs |
5K0/I0rnyeckoii 6e30rmacHoOCTy.
Crep>kHEBBIMU 37IeMeHTaMU Kypca (M3MKM Ha YPOBHe cpefHero o0mjero obpa3oBaHUs
ABJISIIOTCSL  (pu3nueckre TeopuH ((OpPMUPOBaHME TIPE/CTABJIEHUM O CTPYKTYpe MOCTPOEHHUS
¢usnueckoil TeopuH, poau (QyHJAMEeHTaJbHbIX 3aKOHOB U TIPUHLWIIOB B COBPEMEHHBIX
TIPe/ICTaB/IEHUsIX O TMPUPOZE, TPAHULIAX NPUMEHUMOCTH TEOPUH, [jisi ONUCAHUS eCTeCTBEHHO-
HayUHBIX SIBJIEHUW U TIPOLIECCOB).
CHcTeMHO-/IesITe/TbHOCTHBIN 1OX0[ B Kypce (PU3MKH peann3yeTcs Tpeskje BCero 3a CUeT
OpraHv3aly KCIepUMeHTabHOW JesTeslbHOCTA obOyuarouuxcs. [t 6a30Boro ypoBHsS Kypca
GU3MKK — 3TO MCIO/b30BaHWE CUCTEMBI ()POHTATLHBIX KPAaTKOBPEMEHHBIX 3KCIIEDUMEHTOB U
nabopaTopHbIX paboT, KOTOpble B Tporpamme Mo (u3vMke o0beJUHEHbI B OO CIIMCOK
yUeHUYeCKUX MPAKTUYeCKuX paboT. BhbigesieHre B yKa3aHHOM MepeuHe j1abopaTOpHBIX padoT,
TIPOBOZIMMBIX /I KOHTPOJII W OLEHKH, OCYILECTB/ISIeTCS YYaCTHHKaMU 00pa30BaTeIbHOrO
TIpoLIecca UCXOAst U3 0COOEHHOCTEH TIaHMPOBaHKs M OCHalljeHus1 KabuHeTa (u3uku. I1pu 3ToM
obecrieunBaeTcsi OBjaJieHHe OOYYalOIIMMKCS yYMEHHMSIMH TIPOBOJWTH KOCBEHHBbIE H3MepeHWs,
WCC/Ie[JOBaHKsI 3aBUCUMOCTeH (DU3MUECKUX BeJMYMH W TIOCTAaHOBKY OIBITOB TI0 TIPOBEPKE
TIpe/I/I0KeHHBIX THUTIOTE3.
Bosbilioe BHUMaHKe y[e/isieTcsl PeIeHu0 PaCUETHBIX M KaueCTBeHHBIX 3ajau. [Ipu 3ToMm
[UIs1 PACYETHBIX 3aJjau MIPUOPUTETOM SIBJISFOTCS 3a/jauul C SIBHO 3a[jaHHOW (DH3UUeCKON MO/JIeNbIO,
TI03BOJISIIOIIME TIDUMEHSITh M3yUeHHbIe 3aKOHbI M 3aKOHOMEDHOCTHM KakK W3 OJHOTO pasfiena
KypCa, TaK ¥ MHTeTPUPYs 3HaHUS U3 pa3HbIX pa3zesioB. [1/i KaueCTBeHHBIX 3a/jau IPUOPUTETOM
ABJISIFOTCSL  3aJlaHUsi Ha OObBsCHEHWe TIpOTeKaHusi (U3NYEeCKUX SBJIEHUM W TIPOIIECCOB B
OKpy»Karoirield >ku3Hu, TpeOyroie BbiOOpa (Gu3NYeCKOW MOfend AJIsi CUTYal[id TPAKTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa.
B cootBerctBuu c TpeboBanmsiMu PI'OC COO Kk MaTepHasbHO-TEXHUUECKOMY
obecrieueHnto yye6Horo mnporjecca 0a3oBbli ypoBeHb Kypca (U3MKM Ha YpOBHe CpeJHero
obujero obpa3oBaHus [JO/DKEH M3y4yaThCs B yCIOBHUSIX MPeJMeTHOrO KabuHeTa (DM3WKM WA B
YC/IOBUSIX UHTEIPUPOBAHHOTO KaOMHEeTa TIPeIMETOB eCTeCTBEHHO-HAyYHOTO IMK/Ia. B KabuHeTe
¢busuku Jo/mKHO ObITh  HeoOXozuMoOe JilabopaTopHoe 000py/JOBaHWE [jii  BBITIOJTHEHUS
yKa3aHHBIX B TMpOrpamMMe Mo (py3vKe yUeHUUeCKMX NMPAaKTUUYeCKUX paboT U JeMOHCTpPAIJMOHHOEe
obopyioBaHue.
IeMoHcTpalioHHOe 000pyj0BaHWe (OPMHUDPYETCS B COOTBETCTBMUM C TIPHUHLIUTIOM
MHHHMAJTBHOM /I0CTaTOUYHOCTU U ObOecrieyrBaeT TIOCTAHOBKY TepeurCeHHBIX B TIPOrpamMMe 0
¢u3MKe KIHOUEBBIX JEMOHCTpALMH /s WCCAeOBaHWsS W3y4yaeMbIX SIBJIEHUH W TIPOLIECCOB,
IMITUPUUECKHX U (DyHAAMEHTaTbHBIX 3aKOHOB, X TEXHUYEeCKUX TIPUMeHeHUH.
JlabopatopHoe 00Opy[OBaHWe [jisi yUeHWYeCKUX TPAKTHUECKUX paboT ¢GopMupyercs B
BU/Ie TeMAaTHUeCKMX KOMILIEKTOB M 00ecrieurBaeTcsi B pacuére OJHOTO KOMILIEKTa Ha JABYX
obyuaromuxcsi. TemaTHueckue KOMIUIEKTHI J1aDOpaTOPHOTO 0OOpY/OBAaHUS [JO/DKHBI OBITh
TIOCTPOEHbl Ha KOMIUIEKCHOM HCTIO/Ib30BAaHMHM aHATOTOBLIX M IU(POBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTE/TLHBIX CHCTEM B BH/le LIM(PPOBBIX 1ab0paTOpHi.
OCHOBHBIMH LIe/TSIMU U3y4eHUst (HGU3MKH B 00111eM 00pa30BaHNY SIBJISTFOTCS:
* (dopmupoBaHMe WHTepeca W CTpPeM/IEHUs OOYYalolUXCs K HayyHOMY HW3yUeHUIO
TIPUPO/IbI, Pa3BUTHE UX WHTE/JIEKTYaTbHBIX M TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHe TMPEJCTaBJ€HWA O HAyyHOM MeToJe T[03HaHUS W (opMHUpOBaHUe
WCCTIeJOBaTe/IbCKOTO OTHOLIEHUSI K OKPY KarOIL[UM SIBJIEHUSIM;

* (opmHpoBaHMe HayuyHOTO MHUPOBO33DEHHsS KaK pe3y/ibTaTa U3y4eHHss OCHOB CTPOEHUs
MaTepuu U ¢yH/jJaMeHTa/IbHbIX 3aKOHOB (hH3UKH;

* (opmupoBaHKe yMeHUI O0BSCHATD SIBJIEHUS C UCTIO/b30BaHKEM (DPHU3UUeCKUX 3HAHUH U
HayYHBIX [JOKa3aTe/bCTB;

* (opmupoBaHMe TIpe/iCTaB/IeHNI O oM (PU3MKKU /1T Pa3BUTHSI JPYTUX €CTEeCTBEHHBIX
HayK, TEXHUKH 1 TEXHOJIOTHH.



HocTwkeHne 3TUX Ijesieli obOecrieunBaeTCsl pellleHHeM CJIeAYIONIMX 3aflad B TIporiecce
M3yueHus: Kypca pU3MKU Ha YPOBHE CpeJHero ob1ero oopa3oBaHus:

nprobpeTeHre CUCTeMbI 3HaHUM 00 0OIUX (QU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TeOpUsIX, BK/IFOUasi MeXaHUKY, MOJIEKY/ISIPHYIO (DH3UKY, 371eKTPOJUHAMKUKY, KBAHTOBYIO
(bU3MKY U 371eMeHTbl acTPOdU3UKY;

dopmHpoBaHHe yMeHWH TIPUMEHSITh TeopeTHUeCcKWe 3HaHUSI [7I8  OObICHeHUS
¢u3nuecKrx SB/I€HUM B TpUpPOJe U [ TPUHATUS TPaKTUUeCKUX pelleHu B
TIOBCe/IHEBHOM JKU3HM;

OCBOeHHe CI0cO0OB pellleHHs] pa3/MuHBIX 337lad C SIBHO 3alaHHOM (U3HUecKoit
Mo/Jiesblo, 3aflay, IoJpa3syMeBalolMX CAMOCTOsITe/IbHOe co37laHue (hu3nuecKkoi
MO/IeNY, a[ileKBaTHOM YCIOBUSIM 3a/lauy;

roHMMaHue (PU3UYecKMX OCHOB M TIPUHLIUIIOB JIeHCTBUS TeXHUYECKUX YCTPOUCTB U
TeXHOJIOTUUeCKUX MPOLIeCCOB, UX BIMSHUS Ha OKPY)KatoLllyto Cpezy;

OBJIa/leHHe MeTOZAaMH CaMOCTOSITe/TbHOTO TJIAHWPOBAHUS U TMPOBeJieHUst (PU3NUeCcKUX
S5KCTIepUMEHTOB, aHaau3a W MHTeprnperayuu  uUHGOpMalUy,  OIpeZe/eHUs
[0OCTOBEPHOCTH TIO/TyUYeHHOT0 pe3y/bTara;

CO3/laHMe YCJIOBUM /11 Pa3BUTHS YMEHHW TTPOEKTHO-UCC/Ie[J0BaTeIbCKOU, TBOPUYECKOM
JiesiTeNTbHOCTH.

Ha wusyuenue ¢usuku (6a30BBI ypOBEHb) Ha YpPOBHe CpefiHero obijero obpa3oBaHUs
otBoguTca 136 yacoB: B 10 kyacce — 68 yacoB (2 yaca B Hefento), B 11 knacce — 68 vacoB (2
yaca B HeJIeJi0).

[IpensiaraemMelii B riporpamme 1o (usrke repeueHb 1JabOpaTOPHBIX U TIPAaKTUUeCKUX paboT
SIBJISIETCSI PEKOMEH/|0OBaHHBIM, yUHWTeNb [eslaeT BbIOOD TMpoBesieHHs J1abopaTopHbIX paboT u
OTIBITOB C YUETOM UHUBH/Iya/lbHBIX 0COOEHHOCTel 00yJaroLuxcsl.



COJEPXAHUE OBYYEHUA
10 KITACC

Paszpen 1. ®u3uKa 1 MeTo/ibl HAyYHOI'0 NO3HAHMS
®du3uKa — Hayka O rpupoze. HayuHble mMeTOzbl TMO3HaHUSI OKpy»Karollero mupa. Posib
JKCIeprMeHTa U TeOpUH B TpoLiecce MO3HaHUs PUPO/bl. DKCIIePUMEHT B (u3UKe.
MopenvpoBanue ¢u3uUecKux siBJIeHUM U TipolieccoB. HayuHble rumnore3bl. Pusnueckue
3aKOHBI U Teopru. ['paHULIbI TIPUMEHUMOCTH (Pr3UUeCKHUX 3aKOHOB. [IpUHIIUIT COOTBETCTBUSI.
Ponb u mecto ¢u3ukM B (OpMHUPOBAaHMM COBPEMEHHOM HayyHOW KapTHHBI MHpa, B
MPaKTUYeCKOU JesITeNTbHOCTH JIFO/IEeN.
Llemoncmpayuu
AmHasioroBble U ITU(PPOBBIe U3MepPUTe/TbHbIE TIPUOOPHI, KOMITbIOTEPHBIE [aTUHKH.

Pa3pgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe gBuKeHue. OTHOCUTEIBHOCTb MeXaHU4YeCckKoro JAswkeHus. Cucrema
oTcyéra. Tpaekropus.

[Tepemerjenne, CKOpPOCTb (CpefHsisI CKOPOCTb, MIHOBEHHasi CKOPOCTb) M YCKOpPeHHe
MaTepuaabHOM TOYKH, X MPOEKLUU Ha OCH CHUCTeMbl KoopAuHaT. Cjo)keHue nepeMereHud 1
CJIOKeHHe CKOPOCTeu.

PaBHOMepHOe ¥ paBHOYCKODEHHOE TMpSIMOJIMHENHOe [BrKeHHWe. I'pauKu 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MepeMellleHrs] MaTepralbHOW TOUKA OT BpeMEeHH.

CBoboiHOe TiazieHue. Y cKopeHUe CBOOOIHOTO Ta/jeHUs.

KpuBonvHeliHoe fBwkeHHe. /[IBibkeHHMe MaTephaJbHOW TOYKM TI0 OKPYXXHOCTH C
MOCTOSIHHOW M0 MOJYJ/II0 CKOPOCTBIO. YTJ/O0Basg CKOPOCTb, JIMHeWHasi CKOpocTb. [lepuofg u
yacTtoTa obparenus. LleHTpocTpemHTeIbHOE YCKOPEHHe.

TexHWuyeckue yCTpPOMCTBA W TMpaKTUYeCcKoe TIpUMEHeHue: CIHUJOMeTp, [BWKeHue
CHapsJ0B, LIeMTHbIe ¥ PeMEHHbIe [1epefiayun.

Llemoncmpayuu

Mogens cucTeMsl OTCUETa, WITHOCTPALUsl KWHeMaTHUYeCKUX XapaKTePUCTHK [IBIKEHUS.

[Tpeobpa3oBaHue IBMXKeHUH C UCTIOIb30BaHKWEM MPOCThIX MeXaHHU3MOB.

[Tagenue Ten B Bo3yXe U B pa3peXeHHOM IIPOCTPaHCTBe.

HabsrozeHue BrKeHus1 Tesia, OpOLLIEHHOTO MO/, YT7I0M K TOPU30HTY U TOPHU30HTA/IBHO.

Vi3mepenyie ycKopeHusi CBOOOJHOTO Ta/IeHMsI.

HaripassyieHvie CKOpOCTH MpY [BUKEHUY T10 OKPYKHOCTH.

YueHuueckuli sKkcnepumeHm, 1abopamopHble pabombl

W3yyeHrie HepaBHOMEPHOI'O JBM)KEHHUS C Lie/Ibl0 Orpe/ie/ieHUs] MTHOBEHHOM CKOPOCTH.

WccnenoBanue  COOTHOLIEHWSI  MeXZAy — MyTsMM,  IPOMJEHHbBIMM  TeJIOM  3a
roc/iejoBaTe/lbHble paBHble IIPOMEXYTKU BpeMeHU IIpU PaBHOYCKOPEHHOM [JBWKEHUU C
Haya/JIbHOW CKOPOCTBIO, PABHOM HY/JIIO.

W3yueHune nBr>KeHUs 11apyKa B BSI3KOW XKUIKOCTH.

V3yueHue qBU>KeHUs Tesla, OPOIIEHHOTO TOPHU30HTAIBHO.

Tema 2. Tunamuka

[Tpunimn otHOCcHTenbHOCTH "amuiest. [1epBeii 3akoH HeroTOHA. VHepLianbHble CUCTEMBI
oTCuéra.

Macca Tena. Cuna. IlpuHuun cynepnosunyy cwil. Bropor 3akoH HeroToHa ass
MaTepuanbHOW TOUKU. TpeTuii 3akoH HbproTOHA /11 MaTepyaabHbIX TOYEK.

3aKOH BCeMUpPHOro TaroteHus. Cuia tsokecTu. IlepBas KocMuueckasi CKOPOCTb.

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



Tpenne. Buzbl TpeHus (TOKOs, CKOJIbXeHMs, KaueHus)). Cuna Tpenus. Cyxoe TpeHHe.
Cuna TpeHHUsl CKO/b)KeHUsl U cua TpeHus 1nokosi. KoagduuyenTt Tpenus. Cuia cONpoTUB/IEHUS
TIPY [IBIDKEHUH Tejla B )KUJKOCTH WU rase.

[MocTrymnaTesnbHOe U BpalllaTesibHOe JBU)KeHHe abCOMF0THO TBEP/OTO Teia.

MoOMeHT Cu/bl OTHOCUTENIbHO OCW BpawjeHus. I[lnedo cuibl. Y1oBUs paBHOBecHs
TBEPZOTO Tesa.

TexHHuyeckue yCTPOMCTBA M IPaKTHYeCKOe IIPUMEHEeHue: TOAIUITHYKY, [BWKeHHe
VICKYCCTBEHHbIX CIIyTHUKOB.

LemoHcmpayuu

ABneHue uHepLMU.

CpaBHeHHe MacC B3aUMOZeUCTBYIOLUX TeJl.

Bropoti 3akoH HeroToHa.

N3mepenue cuil.

CroxxeHue CUJL.

3aBHCUMOCTb CUJ/IbI YIIPYTOCTH OT AiepopMariiu.

HegecomocTs. Bec Tesa npu yCKOpeHHOM MOABEME U MaZeHUMU.

CpaBHeHMe CHJT TpeHUs MIOKOS1, KaYeHUsI U CKOJIb)KeHUSI.

YcnoBus paBHOBecust TBEpAOro Tesa. Buasl paBHOBeCuUs.

YueHuueckuli sKkcnepumeHm, 1abopamopHble pabombl

N3yuenue nBrkeHust Opycka 1o HAK/IOHHOM TJIOCKOCTH.

WccnenoBanue 3aBUCHMMOCTH CWII YIIPYTOCTH, BO3HUKAKOIIMX B IIPY)KMHE M Pe3UHOBOM
obpas3tie, oT ux JehopMariuu.

VccnenoBanue ycioBrM paBHOBeCHsI TBEPZOTO TeJla, UMEIOLLero OCh BpalleHMUs.

Tema 3. 3akoHbI COXpaHeHUs1 8 MeXAHUKe

VmrmynibCc MaTepuasbHOM TOUKH (Tesa), CUCTeMbl MaTepyalbHbIX ToYeK. VIMITy/IbC CUIIbl U
V3MeHeHue UMITyJbCa Tejla. 3aKOH COXpaHeHUs UMITyJibca. PeakTUBHOe [BUKeHMe.

Pabota cumbl. MOILITHOCTH CHJIBI.

KuneTtnueckasi sHeprusi MatepuaabHON TOukd. Teopema 00 HM3MeHeHUM KWHETHYeCKOMH
SHepruu.

[ToteHuumanbHas sHeprus. [loTeHLManbHas SHeprys ynpyro Ae(opMUpOBaHHOW MPYKUHBI.
[MoTeHiuanbHast SHEPTHs TeJla BOJIM3U TOBEPXHOCTH 3eMIIH.

[MoreHManbHbIe U HerOTeHLManbHble CUIbl. CBs3b pabOThI HEMOTeHLMATbHBIX CHUJ C
V3MeHeHVeM MeXaHW4YeCKOW 3Hepruy CUCTEeMBI Tejl. 3aKOH COXPaHeHUs] MeXaHUYeCKOW SHepruu.

Ynpyrue u Heynpyrve CTOJIKHOBEHUSI.

TexHUUyecKue yCTPOWCTBA Y NpaKTUUeCKOe NpHMeHeHHe: BOJOMET, KOIEp, NPYKUHHbIN
TMMCTOJIeT, JBWKeHHe pakKeT.

LemoHcmpayuu

3aKOH COXpaHeHUs! UMITyJIbCa.

PeakTuBHOE JBUKeHMe.

[epexop roTeHIMaIbHON SHEPTUU B KUHETHUECKYI0 ¥ 06paTHO.

Yuenuueckuli sKkcnepumeHm, 1abopamopHble pabombl

N3yuenne abCOMIOTHO HEYINPYroro yapa C TOMOIIbIO JIBYX O/IMHAKOBBIX HUTSHBIX
MasiTHUKOB.

UccnepoBanue cBsisu pabOTbI CUIbI C U3MeHeHHWEM MeXaHWUueCcKOoW SHepruM Tejla Ha
TIpyMepe pacTshHKeHUs! pe3MHOBOTO XKy Ta.

Pa3fen 3. MoneKy/isipHas (pu3uKa ¥ TepMOJUHAMHKA
Tema 1. OcHO8bI MO/1€KYISAPHO-KUHemuYeckoll meopuu
OCHOBHBI€e TIONIO’KeHUSI MOJIEKYJISIPHO-KWHETUYeCKOW TEOPUH U X OTBITHOE 0OOCHOBAHUe.
bpoyHoBckoe pgBwkenue. ud@ys3us. XapakTep [ABWKEHUSI M B3aUMOJENCTBUSI UaCTUL]
BemecTBa. MoJieli CTPOeHUsI Tra30B, >KUAKOCTEH U TBEPABIX Tel M OOBSICHEHWE CBOWCTB



BellleCTBAa Ha OCHOBe 3THUX Mogesneld. Macca u pa3mepnl MoJsieKysn. KosmuecTBo BeljecTBa.
[TocTosiHHast ABorazpo.

TennoBoe paBHOBecue. TeMmriepatypa U eé usmepenue. Illkana temneparyp Llenbcus.

Mogens njeanbHoro rasa. OCHOBHOe ypaBHEHUE MOJIEKY/SIPHO-KWUHETUYEeCKOW Teopuu
uzleasibHOrO ras3a. AOCO/IOTHasi TemriepaTypa Kak Mepa CpefiHell KWHeTHUeCKOW HSHepruu
TeI/IOBOro [JBWwKeHuUs vactuy rasa. Illkana Ttemneparyp KesbBrHa. ['a30Bble 3aKOHBI.
YpaBHenne MeHgeneesa—Knanelipona. 3akoH [lanbToHa. V3omporeccs! B yjeanbHOM rase C
MOCTOSIHHBIM KOJIMUECTBOM BelllecTBa. ['padmueckoe rpezcraBieHre W30MPOLIECCOB: U30TePMa,
n30xopa, u3obapa.

TexHUUecKre yCTPOMCTBa U MpaKTUYeCcKoe NpUMeHeHre: TepMoMeTp, bapomeTp.

LemoHcmpayuu

OnbIThl, JOKa3blBaloOIMe [JAUCKPETHOE CTpPOeHMe BellecTBa, (ororpaguu MOJeKyJ/
OpraHUYeCcKuX COeZJMHEeHUN.

OmnbIThl 110 AU PY3Un KUAKOCTEN U ra3os.

Mopgenb 6pOYHOBCKOTO [IBIKEHHS.

Mogens ormbiTa IITepHa.

OnpITh], JOKa3bIBaKOIMe CyLleCTBOBAHNE MEXXMOJIEKYJ/ISIPHOTO B3aUMO/ZeCTBHS.

Mopesnb, WUTFOCTPUPYIOLLas IPUPOAY [laBJ/IeHHs ra3a Ha CTeHKU COCYyZa.

OnpITh], WUTIOCTPUPYIOLIME YPaBHEHNEe COCTOSTHUS U/lea/lbHOIO ra3a, U30IpOoLIeCChl.

YueHnuueckuli s3kcnepumeHm, 1a6opamopHble pabombl

OrmpefieieHie Macchl BO3/lyXa B K/IaCCHOW KOMHAaTe Ha OCHOBe H3MepeHWd 00béma
KOMHaTBhl, 1aB/IeHUs1 U TeMIIepaTypbl BO3JyXa B Hell.

WccnenoBanye 3aBUCMMOCTY MeXX/y ITapaMeTpaMu COCTOSIHUSI pa3peXKeHHOT 0 rasa.

Tema 2. OcHOébl MepMOOUHAMUKU

TepMmoarHaMHueckass CMCTeMa. BHyTpeHHSI1 SHeprus TepMOJMHAMUUYECKOM CHUCTeMbl U
crioco6bl eé u3mMeHeHusi. KonmuecTBo TernoThl U paboTta. BHyTpeHHsis SHeprusi 0[HOATOMHOTO
W/leaJIbHOr O rasa. Brupl Teruionepeaun: TeIIONpOBOAHOCTb, KOHBEKLMS, U3/IydYeHre. Y le/ibHast
TeI/IOEMKOCTh BeljecTBa. KommuecTBo TeI/IOTHI IIPU Tervionepejayve.

[Tonsitne 06 apuabatHOM miporiecce. [lepBbIii 3aKOH TepMOJMHAMHKH. I[IpriMeHeHue
TepBOTo 3aKOHA TePMOJMHAMUKH K u3oriporjeccaM. ['padrueckast iHTeprnipeTaliysi paboThI rasa.

Bropoii 3akoH TepMoarHaMUKA. HeoOpaTMOCTh MPoLieccoB B TIPHUPOJE.

TerioBble MalMHbL. [IpUHLMILI 1eHCTBUS TETIOBBIX MalliiH. [Ipeobpa3oBaHusi SHEPTUr B
TEeIVIoBbIX MalMHax. Ko3dduiueHT rnone3Horo AelcTBUs TenaoBoil MawvHbl. Lukn KapHo u
ero Ko3¢pULIMeHT MoJIe3HOT0 JIeMCTBHUS. DKOJIorHuecKre mpoOsieMbl TeryI03HepreTHKH.

TexHWuyeckue yCTPOMCTBA M TMPAaKTHYeCKOe T[IpUMEeHeHWe: JBUrareb BHYTPEHHEro
cropaHusi, ObITOBOM XOJOUIEHUK, KOHAULIMOHED.

LemoHcmpayuu

V3MeHeHre BHyTpeHHell SHeprud Tejia TPU COBepIIeHHWU pabOTHI: BbIET TMPOOKU U3
OyTBUIKM TIO[, [eliCTBMEM C)XKAaTOro BO3/yXa, HarpeBaHWe 3(duvpa B JaTyHHON TpyOKe myTém
TpeHus (BUJE0eMOHCTpaLVs).

VI3MeHeHre BHYTpeHHe! 3Hepruu (TeMriepaTypbl) Tesa Ipy Terionepezaue.

OnbIT 110 agrabaTHOMY pacCIIMPeHUI0 BO3/yxa (OTBIT C BO3YIIHBIM OTHHBOM).

Mopgenu apoBoii TypOHHBI, ABUTATE IS BHYTPEHHET0 CrOPaHusl, PEAKTUBHOTO /[BUTATeJIsl.

YueHnuueckuli s3kcnepumeHm, 1a6opamopHble pabombl

V3mepeHue yzenbHOU TeMI08MKOCTH.

Tema 3. Aepezamuble cocmosiHus gewjecmea. dPazoeble nepexoobl

[Tapoobpa3oBanve W KoHfeHcanws. Vicmapenne u  KumeHue. AOcomoTHas W
OTHOCHTe/IbHas BJIaXKHOCTh Bo3/lyxa. HackliieHHbIN nap. YenbHast Teryiota rnapoobpa3oBaHusl.
3aBMCUMOCTb TeMIlepaTypbl KUITEHUS OT [aBJIeHMUs.



Teépgoe Teno. Kpucranimueckue u aMopgHble Tesla. AHM30TPOIUSI CBOMCTB KPHCTAJIIOB.
Xugkue kpuctauibl. CoBpemeHHble MaTepuasbl. [lnaBieHue W KpucTasvsanus. Y JesbHas
TervioTa riaBneHus. Cyommumarusi.

YpaBHeHHMe Teri0Boro HanaHca.

TexHWuyeckue yYCTPOWCTBA W IIPAKTUUYECKOe IIPUMEHeHWe: TMIPOMeTp U IICHUXPOMETP,
KaJIODUMETpP, TeXHOJIOTMH  II0JIy4YeHUsl COBPeMeHHbIX MaTepuajoB, B TOM  4YUCJIe
HaHOMAaTepHaoB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolCTBa HaCBIIEHHBIX [1aPOB.

Kunenue nipu NoHWKeHHOM [laB/IeHUHU.

Crnioco6bl U3MepeHHst BIaKHOCTH.

HabsrozieHre HarpeBaHUs U T1aB/ieHUs KpUCTA/JTMUeCKOTO BellecTBa.

JeMoHCcTpaLys KpUCTalIoB.

Yuenuueckuli skcnepumenm, nabopamopHble pabombl

V3mepeHne OTHOCHUTEIBHOM BI&XKHOCTH BO3/yXa.

Paszpen 4. dnekTpoguHaMuKa

Tema 1. Dnekmpocmamuka

OnekTpu3auys Tesl. OJIEKTPUUeCKUHA 3apsf. /[lBa BuAa 3/1eKTPUUECKUX — 3apsifioB.
[TpoBOAHMKY, [V31EKTPUKU U TIOJYTIPOBOJHUKHN. 3aKOH COXPAHEHHs 3/IeKTPUYECKOro 3apsija.

Bsaumogencrteue 3apsnoB. 3akoH KysnoHa. ToueuHbl  3/1eKTpUYeCKUM  3apsf.
Onektpuyeckoe T1iosie. HanpspkEHHOCTb 3/1eKTpAYecKoro mosis. [IpvHLMI — Cyneprio3suLyu
3JIEKTPUYECKUX T10J1eM. JIMHUM HaNpsHKEHHOCTH 3/1eEKTPUYECKOT0 T10JIS.

Pabora cun anekTpoctaTueckoro rmosis. [loreHiman. Pa3HOCTH  MOTeHLMasOB.
[IpoBOAHMKY U IM3/IEKTPUKY B 3IEKTPOCTaTUYECKOM Ioste. JluaeKTpryeckast IpOHULIaeMOCTb.

OnekTpoéMKoCTb. KoHgeHcaTop. O/eKTPOEMKOCTh IJIOCKOIO KOHZEeHCaTopa. JOHeprus
3apsDKeHHOI0 KOH/ZIeHcaTopa.

TexHWUyecKue yCTPOMCTBA W MpaKTUYeCcKoe IpPUMEHeHHe: >3/IeKTPOCKOIl, 371eKTPOMETP,
3/IeKTPOCTaTHUeCKast 3alliTa, 3a3eM/IeHHe 3JIeKTPOIpUOOpOB, KOH/EHCATOp, KOIMPOBA/IbHBINA
anmnapart, CTPYWHBbIN [PUHTEP.

LemoHcmpayuu

Y CTpOUCTBO Y NPUHLUI 1eHCTBUS 31eKTPOMeTpa.

BsaumogencTBre Ha3/1eKTPU30BaHHBIX Tell.

ONeKTpruYecKoe 1oJie 3apsyKeHHbIX TeJl.

IIpoBOJHMKY B 3/1IeKTPOCTaTUYECKOM I10JIE.

OneKTpocTaThueckas 3aljura.

[IV3/1eKTPUKY B 3/1IeKTPOCTaTUYeCKOM I10JIe.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOTO KOHZeHcaTopa OT IUIOLaju  IUIACTHH,
PacCTOSTHUS MeXJy HUMU U IN3/1eKTPUYeCKOU ITPOHULIaeMOCTH.

OHeprus 3apsKeHHOr0 KOHZleHcaTopa.

Yuenuueckuli sKkcnepumeHm, 1abopamopHble pabombl

N3mepenue 3/1eKTPOEMKOCTH KOHZeHCaTopa.

Tema 2. ITocmosiHbIll 31eKmpudeckull mok. ToKu 6 pa3AuuHbIX cpeoax

OneKTpUYeCcKui TOK. Y CJIOBUSI CyILleCTBOBaHMS 371eKTPUYECKOro TOKA. VICTOUHMKM TOKa.
Cuna toka. ITocTosiHHBIN TOK.

Hanpsikenuve. 3akoH OMa /151 yyacTKa Liernu.

OneKkTpruyeckoe COIPOTHBJIEHME. Y penpHoe COIPOTHBJIEHUE Bell|eCcTBa.
[TocnenoBarensHOe, Napasie/bHOe, CMeLIaHHOe COoejMHeHUe TIPOBOJHHKOB.

Pabora snekrprueckoro Toka. 3akoH /xoymns—/Ieniia. MOITHOCTb 371eKTPUYECKOTO TOKa.

ONeKTPOABWXKYLLasl CUjla U BHYTPeHHee COIPOTUB/IEHMEe UCTOYHUKA TOKa. 3aKoH OMa f/1s1
TIOJIHOU (3aMKHYTOM) 3/IeKTpUYeCcKoy Liernu. KopoTKoe 3aMbIKaHue.



OneKTpOHHAas MPOBOJVUMOCTb TBEP/BIX MeTa//IOB. 3aBUCUMOCTb COTIPOTUBJIEHUSI METaJI/IOB
oT TeMIlepaTypbl. CBepXIpoBOgUMOCTb.

OmneKTpUYeCcKur TOK B BakyyMe. CBOMCTBA 3/IeKTPOHHBIX ITy4YKOB.

[MonyripoBogHuKy. CoOCTBeHHasi W TpUMeCHasi TIPOBOAMMOCTb T10JIyTIPOBOJHHKOB.
CaoticTBa p—n-miepexoza. [1omyrpoBogHUKOBBIE TTPUOOPHI.

OneKTpUYecKUi TOK B pacTBOpax M pacljaBax 3/eKTPOJIUTOB. OJIeKTPOJUTUUECKas
Juccoumanys. JNeKTPOus.

OnekTpryecKuil TOK B razax. CaMoCTOSITe/IbHbIM M HECAMOCTOSTe/TbHBINA pa3psf. MomHus.
IIna3sma.

TexHWuyecKkue yCTpPOMCTBA W MpaKTHYecKoe IIpUMEHeHHe: amIiepMeTp, BOJITMETP,
peocTaTr, WCTOUYHHKH TOKa, 3JIeKTpOHAarpeBaTe/bHbIe TPUOODPBI, 37eKTPOOCBETUTE/TbHbIE
npubOpbl, TePMOMETP COMPOTHB/IEHUs], BaKyyMHbIN [UOJ,, T€PMHUCTOPbI U (DOTOPE3UCTOPHI,
TI0JIyTIPOBO/JHUKOBBIN IUO/I, Ta/IbBaHUKA.

Llemoncmpayuu

V3mepeHue Cusibl TOKa U HallpsDKeHUSsI.

3aBUCUMOCTb COMNPOTUBJIEHUS LWIWHJPUYECKUX IIPOBOJHUKOB OT [JIMHBI, IUIOLIaAN
TIOTIepevyHOro CeYeHusl U MaTepuania.

CwMmeliaHHOe coeiMHeHUe NIPOBOJHUKOB.

[Ipsimoe u3MepeHre 3/1eKTPOABWKYLed cuibl. KOpoTKOe 3aMblKaHMe rajabBaHUYeCKOI'O
371eMeHTa U OL[eHKa BHYTPEeHHero COIPOTUBJIeHMUS.

3aBUCHMOCTb COIIPOTHBI/IEHHS MeTaslVIOB OT TeMIlepaTyphl.

IIpoBOAYMOCTB 3/1EKTPOJIUTOB.

VckpoBol paspsz, ¥ NpOBOAMMOCTb BO3/yXa.

OJHOCTOPOHHSS IPOBOAUMOCTD IUO/A.

Yuenuueckuli sKkcnepumeHm, 1abopamopHble pabombl

N3yueHvie cMelllaHHOTO COeIMHEHUs! Pe3UCTOPOB.

W3mepeHue 37eKTPOABWXKYIIEM CWIbI MCTOYHMKA TOKA U ero BHYTPEHHero
COMPOTHUBJ/IEHUSI.

Habmoenue 3mekTposusa.

MexnpeaMeTHbIe CBA3H

N3yuenne Kypca ¢usvku 6a3oBoro ypoBHsS B 10 Kimacce OCYIECTBI/ISIETCS C YUETOM
cofiep>KaTe/lbHbIX MEXXIIPeJJMEeTHBIX CBsi3eM C KypcaMM MaTeMaTuK{, OWoJIoruH, XUMUH,
reorpa(uu ¥ TeXHOJIOTHH.

MesicnpeOmemHble noHsamusi, CBsI3aHHble C M3yUYeHHWEM MeTO/I0B Hay4YHOIO I103HaHUS:
sIBJIeHNe, Hay4HbId (hakT, THUMOTe3a, (U3MuUecKas BelWYMHA, 3aKOH, Teopus, HabmrojeHue,
5KCIIEpUMEHT, MO/le/IMpOBaHue, MoJie/lb, U3MepeHue.

Mamemamuka: pellleHHe CHUCTeMbl ypaBHeHWH, JuHeWHas (QyHKUWs, mapabona,
ruriepboJia, Ux rpaUKu U CBOMCTBA, TPUTOHOMeTpUUecKre GYHKLMU: CUHYC, KOCUHYC, TaHT€eHC,
KOTaHTeHC, OCHOBHOe TPUIOHOMETPHUYEeCKOe TOXK/JeCTBO, BEKTOPbl M MX NPOEKLMHM Ha OCHU
KOOD/IMHAT, C/I0’KeHHe BeKTOPOB.

Buonoeusi: MexaHUUYeCKOe [BIDKEHNUE B JKMBOW Tipupoge, auddysus, ocMoc, TerioodbmeH
JKUBBIX OPraHU3MOB (BU/bI Teljionepesiauu, Te[JioBOe PaBHOBeCHE), 3/IeKTPUUECKHE SIBJIEHUS B
JKUBOU NIpUpOZe.

Xumus: JUCKpeTHOe CTpOeHHue Bell[eCTBa, CTPOeHWe aTOMOB U MOJIEKYJl, MOJIb Bell[eCTBa,
MOJISIDHasl Macca, TeIuIOBble CBOWMCTBA TBEDJBIX TeJs, >XUAKOCTEM M Ta30B, 3JIEKTPUYeCKHe
CBOMCTBA MeTaslJIOB, 3/IEKTPOIUTAYECKAs AUCCOLMALIMS, FalbBaHUKa.

I'eoepacpusi: Bna>xHOCTb BO3/lyXa, BeTPbl, DapoMeTp, TepMOMETP.

TexHono2us: ipeobpa3oBaHue JBWKEHUM C UCIO/Ib30BaHMEM MeXaHU3MOB, YUET TpPeHUs B
TeXHUKe, TOALIMITHUKY, MCMO0/b30BaHUe 3aKOHAa COXpaHeHWs HMITyJbCa B TexHUKe (pakerta,
BOJIOMET U [Ipyrue), JBUraTe/ib BHYTPEHHEro CropaHusi, TmapoBas TypOuHa, OBITOBOM
XOJIOLWIBHUK, KOHJULIMOHED, TeXHOJIOTUH T0JIyYeHUsI COBPeMEeHHbBIX MaTepuaioB, B TOM YHUC/Ie



HaHOMaTepuaaoB, W  HAHOTEXHOJIOTHMH,  3/eKTpoCTaTUuecKass  3alljuTa,  3a3eM/eHue
3/IeKTPOTIPpUOOPOB,  KCEpOKC, CTPYWHBIM TpPUHTEp, 3J/IeKTPOHArpeBaTe/ibHble  TPUOOPHI,
3JIEKTPOOCBETHUTE/IbHBIE TIPUOOPHI, TaTbBaHUKA.

11 KITACC

Paszpen 4. dnekTpoguHaMuKa

Tema 3. MazHumHoe nose. 3/1eKmpoMazHUMHAasi UHOyKyust

[ToctosiHHBle MarHWTHL. B3anMopelcTBHe NOCTOSHHBIX MarHuTOB. MarHurtHoe IoJe.
BekTop MarHuTHOW UHAYKLMK. [IpUHIMN Cyreprno3nLiMM MarHUTHBIX MoJ1ei. JIMHUM MarHUTHOU
vHAYKIMA. KapTuHa TMHUM MarHUTHOM MHAYKLIAY TT0JIS1 TIOCTOSTHHBIX MarHUTOB.

MarHuTtHoe 1oJie TIPOBOJHMKA C TOKOM. KapTuHa NMHWKA WHIYKLMM MarHUTHOTO TIOJIS
JJIMHHOT'O TIPSIMOTrO IPOBOJHUKA M 3aMKHYTOI'O KOJ/IbLIEBOIO IPOBOJHMKA, KATYILIKA C TOKOM.
OmnwIT OpcTesa. B3auMogeiicTBre TPOBOJHUKOB C TOKOM.

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

Cuna JlopeHuia, eé Mojy/nb M HarpaejieHue. [IBrbkeHWe 3apsDKEeHHOM UacTULIbI B
OJJHOPOZIHOM MarHUTHOM Tiojie. PaGoTa cunbl JlopeHia.

flBneHye 5/1IeKTPOMarHUTHOM WHAYKUMM. [IOTOK BeKTopa MarHWTHOW WHAYKLIMU.
ONeKTpOABWXYILas Cr/la UHAYKLMU. 3aKOH 3/IeKTPOMarHuTHOU UHAyKun ®apages.

BuxpeBoe 3sekTpuueckoe roJje. ONeKTPOABWKYyLass Cula UHAYKLUU B IIPOBOJHUKe,
JBIKYILIEMCS TIOCTYIaTe/IbHO B OZHOPOJHOM MarHUTHOM I10J1€.

IIpaBuno Jlenua.

WMHAyKTUBHOCTL. SIB/IeHUe CaMOUHAYKLIMU. DJIeKTPOABIIKYILIAs CU/la CAMOUMHYKIUU.

OHeprust MarHUTHOI'O I10J151 KaTYIIKU C TOKOM.

ONeKTpOMarHUTHoe IoJie.

TexHWuyecKkue yCTPOMCTBA UM TMpPaKTUYeCKOe TpUMeHEeHHWe: IIOCTOSIHHble MarHuThl,
3/1eKTPOMAarHUThI, 3/1IeKTPOJBUraTe/Ib, YCKOPUTE/IU 3/IeMEeHTapHbIX YaCTHUL|, UHAYKLMOHHAA [1eUb.

Llemoncmpayuu

OmnsIT Opcrea.

OTK/IOHEHMEe 3JIeKTPOHHOTO ITyYyKa MarHUTHBIM I10JIeM.

JIVHUY MHAYKLUY MarHUTHOT'O TOJIA.

BsaumogeiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amrepa.

[HeiictBue cusbl JIopeHLia Ha MOHBI 3/1EKTPOIUTA.

SIBneHye 371eKTPOMarHUTHOW MHAYKLIWH.

IIpaBuno Jlenua.

3aBUCHMOCTb 371eKTPO/IBWXKYILEH CU/IbI MHAYKLAMA OT CKOPOCTH W3MEHEeHMsI MarHUTHOI'O
IIOTOKa.

ABneHvie cCaMOUHAYKLUU.

YueHnuueckuli s3kcnepumeHm, 1a6opamopHble pabombl

M3yueHrie MarHUTHOIO T10JI1 KATYLUKUA C TOKOM.

WccnenoBanue fielicTBUSI MOCTOSTHHOTO MarHWTa Ha paMKy C TOKOM.

WccnenoBanue siBeHUs 31eKTPOMarHUTHOM MHAYKLIWU.

Pa3pen 5. Kosied0aHusi 1 BOJTHBI
Tema 1. MexaHuuecKue u 3/1eKmpomazHuUmHble Ko/1e6aHus
KonebatenbHasi cuctema. CBobOofHble MexaHW4YeckKrde KoseOaHusi. ['apMoHHYeckue
Konebanusi. Ilepuoj, uacTtoTa, amruidtyga M ¢asa KosebaHuil. [Ipy)KUHHBIM MasiTHUK.
MaremaTiuecknii MasiTHUK. YpaBHeHHe TapMOHWYeCKHX KoseOanuii. IlpeBpaiijeHrie 3Hepruut
TIpY TaPMOHUUECKUX KOoieOaHHUsIX.



KonebaTenbHelii KOHTYp. CBOOO/HBIE 3/1eKTPOMAarHUTHbIE KOje0aHHSI B H/eabHOM
KosiebaTeslbHOM KOHType. AHA/NOTUsi MeXJy MeXaHWYeCKUMA U 371eKTPOMarHUTHbIMU
konebarussmu. ®opmyna ToMcoHa. 3aKOH COXpaHeHHsI SHePTUH B Hlea/lbHOM KosiebaTesbHOM
KOHTYype.

[TpezcraBnieHre 0 3aTyxarUX KosebaHUsX. BeIHY)KIeHHbIe MexaHWJYecKue KojieOaHusl.
Pe3oHaHc. BeiHYX/IeHHbIe 3/IeKTPOMarHUTHbIe KoeOaHusl.

[TepemenHbI TOK. CHHYCOWZA/IbHBIA NlepeMeHHbId TOK. MOIHOCTb ITepeMeHHOro TOKa.
AMIIMTYHOE U [elCTBYIOIee 3HaueHre CU/Ibl TOKa M HalpshKeHUs.

Tpanchopmarop. ITpous3BozacTBO, Tepefaya W TOTpebsieHHe 3TeKTPUYeCKOW SHEepruu.
OKOJIOTUYeCKre PUCKM T[pA TMPOM3BOJCTBe 3JIeKTPO3Hepruu. KysbTypa HCII0/Ib30BaHUs
3JIEKTPO3HEPryy B NIOBCEJHEBHOM >KHU3HU.

TexHWuyecKue YCTPOMCTBA U TIPaKTUYECKOe TpUMeHeHHe: 3/IeKTPUUEeCKUM 3BOHOK,
reHepaTop [epeMeHHOr0 TOKa, JIMHUY 3JIeKTporiepesay.

Llemoncmpayuu

VccnemoBanue mapamMeTpoB KosebaTebHON CUCTEMBI (TIPYKMHHBIA WTH MaTeMaTHUUeCKUH
MasiTHUK).

HabsrozeHue 3aTyxarommx KoyiebaHui.

HVccnepnoBaHye CBOMCTB BbIHYKJEHHBIX KOJIeOaHMiA.

HabmofeHre pe3oHaHca.

CB00o/iHBIE 3/1IeKTPOMAarHUTHbIE KoeOaHusl.

OcuunnorpaMMbl — (3aBUCMMOCTM  CW/IBI TOKa M HalpsDKeHWs OT BpPeMEeHM) IS
3/IEKTPOMAarHUTHBIX KOJiebaHuil.

Pe3oHaHC npu nocsiefioBaTeslbHOM COeJMHEHUM Pe3UCTOpa, KaTyIIKU WHAYKTUBHOCTH U
KOH/leHcaTopa.

Mogens MHUM 3/1eKTporiepejayui.

Yuenuueckuli skcnepumenm, 1abopamopHble pabombl

VccnenoBanve 3aBUCMOCTH T1€PHO/A MaJIbIX KOeOaHuii rpy3a Ha HUTU OT JIJTMHBI HUTH U
Macchl rpysa.

WccnenoBanue mepeMeHHOrO0 TOKa B LelNd HW3 IOC/Ie[0BAaTelbHO COeJIMHEHHBIX
KOH/IeHCaTopa, KaTyLLIKU U pe3ucTopa.

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

MexaHuueckyre BOJIHBI, YC/I0BUS pacripocTpaHeHnus. Ilepuog. CKOpoCTh pacripocTpaHeHus
M JavHa BoJHbL. [lomepeuHble W TPOZO/bHBIE BOJHBL. VIHTepdepeHLuss U AUQpakLus
MeXaHUYeCKHX BOJIH.

3ByK. CKopoCTh 3ByKa. I'poMKOCTh 3ByKa. BricoTta ToHa. TemM0Op 3ByKa.

ONeKTPOMarHUTHbIEe BOJIHBL. Y CJIOBUSI U3JIyYeHUs! 3/IeKTPOMAarHUTHBIX BOJIH. B3aumHas
opueHTtalysa BekTopoB E, B, V B snekrpomarHuTHOM BosiHe. CBOMCTBA 3/IEKTPOMAarHUTHBIX
BOJIH: OTpakeHWe, IIpeJioOM/IeHue, TMo/sgpy3auus, Audpakuus, uHTep@epeHius. CKOpOCTb
3JIEKTPOMAarHUTHBIX BOJIH.

[ITkana 371eKTPOMAarHUTHBIX BOJIH. [IpriMeHeHMe 3/1eKTPOMarHUTHBIX BOJIH B TeXHUKE U
ObITY.

[TpuHLMIIBI paguOCBS3U U TeneBuAeHus. Paguomokanys.

O/NeKTPOMarHuTHOe 3arpsi3HeHNe OKpYJKarolljen Cpefpl.

TexHWUyecKye yCTPOMCTBA M MpaKTUYeCKOe MpHMeHEeHHe: My3blKalbHble WHCTPYMEHTHI,
y/IbTPa3sByKOBasi AMAarHOCTMKA B TeXHUKe W MeJWLMHe, pajap, PaJyONpUEMHHK, TeJeBU30p,
aHTeHHa, TesieoH, CBU-meus.

LemoHcmpayuu

O6pa3oBaHue U pacripocTpaHeHue TIoTepPeYHbIX U MPO/J0IbHBIX BOJIH.

Kosnebmorrieecst Teno Kak UCTOUHHK 3BYKa.

HabsrozeHre oTpakeHusi U MpeJioM/IeHHs] MeXaHUUeCKUX BOJIH.

Habmogenre naTepdepeHIiun U JUpakLii MeXaHHIeCKUX BOJTH.



3BYKOBOM pe30HaHC.

HabnrozeHre CBsi3M TPOMKOCTM 3ByKa M BBICOTBI TOHAa C aMIUIMTYZOW W 4YaCTOTOU
Ko/iebaHuH.

WccnenoBanne  CBOWCTB — 37IeKTPOMAarHWTHBIX — BOJIH:  OTpakeHWe, TpeJIoMJIeHHe,
nosisipy3anus, Judpakilys, UHTepdepeHLus.

Tema 3. Onmuka

I'eomeTprueckas ontuka. IIpsMonrHeriHOe pacripoCcTpaHeHye CBeTa B OHOPOJHOM cpefie.
Jlyu cBeTa. ToueuHbIii ICTOYHUK CBETA.

OtpakeHre cBeTa. 3aKOHbI OTpa)keHHs1 cBeTa. [locTpoeHune K300pakKeHW B TUIOCKOM
3epkKasie.

[Tpenomnenne cBeTa. 3akOHBbI TpeliOMJIeHHs CBeTa. AOCOMIOTHBI  TIOKa3aTesb
npesiomsieHusi. IlosHoe BHyTpeHHee oTpakeHue. [lpefie/ibHBIM yron TMOMHOTO BHYTPEHHEro
OTPa’KeHUSl.

Hucniepcusi cBeta. CnoxHbIN cocTaB 6enoro ceerta. LIger.

Cobuparoujie M pacceuBaroiiye JjuH3bL. ToHKas svH3a. @DOKyCHOe PpaccTosiHHe W
OTTHUecKasi Chjia TOHKOM JMH3bI. [locTpoeHne n300pakeHU B COOMPAOILUX M pacCerBaroINX
ymH3ax. PopMyJia TOHKOM JIMH3bL. YBe/lInYeHue, japaemMoe JIMH30U.

[Ipesensl IpUMEHMMOCTHU FeOMeTPUUECKOM ONTHKH.

BonHoBass onTuka. VHTepdepeHimss cBeta. KorepeHTHble HCTOYHMKH. Y CJIOBUSI
Hab/roleHrs MaKCHMYMOB ¥ MUHUMYMOB B MHTep(depeHL[MOHHOW KapTHUHe OT [IByX CHH(a3HBIX
KOT'epeHTHbIX UCTOYHHKOB.

Oudpakiusi cBeta. [udpakuyoHHasi peliéTka. YcjoBue HabO/MOJeHUsT TJIaBHBIX
MaKCMMYMOB TpPU MaJleHU MOHOXPOMAaTHUeCKOro CBeTa Ha AU(PaKLIMOHHYIO PELIETKY.

ITonapusanys ceeta.

TexHMueckue YCTpOWMCTBAa M MpakTUUeCcKoe MpUMeHEeHWe: OUKH, Jymna, ¢oToarrapar,
MPOEKLIMOHHBIMA ~amnmnapar, MHUKPOCKOII, TeJIeCKOIl, BOJIOKOHHas OITHKa, AU(pakLrOHHAas
peléTKa, MoJIIpPOnL,.

Llemoncmpayuu

[IpsimosMHeNHOe pacnpoCTpaHeHue, OTpakeHHWe W IperoMieHHe cBeTta. OnThueckue
1) (10) 1) S8

ITonHoe BHyTpeHHee oTpakeHue. Mozeib CBeTOBOAA.

VccnenoBanue CBOMCTB M300paXkeHUH B JIMH3aX.

Mopenu MUKpPOCKOIIa, TeleCcKora.

Habropenue nHTepdepeHLiy CBeTa.

Habsropenue audpakiuy ceeTa.

HabsrozeHuve fucrnepcuu cBeTa.

[TonyyeHuve cniekTpa C IOMOILBIO IPU3MBI.

[TonyueHve cniekTpa € MOMOILIBIO AU(PaKLIMOHHOMN PELIETKY.

HabmtoieHue rosisipu3anyiy cBeTa.

Yuenuueckuli skcnepumenm, nabopamopHble pabombl

W3mepenue nokasareJisi IpesIOMJIEHUS CTeKIa.

VccnenoBanue CBOMCTB M300pakeHUH B JIMH3aX.

HabsrozeHue qucnepcuu cBeTa.

Pa3pen 6. OcHOBBI cCrieljUa/IbHOM TeOPHU OTHOCUTETHBHOCTH
I'paHuLIbl TIPUMEHHMMOCTH KJ/IaCCUYeCKOW MeXaHWKM. [locTynaThl Crielia/JibHONM Teopuu
OTHOCUTE/IbHOCTH: VHBAPUAHTHOCTb MOJYJIS CKOPOCTA CBeTa B BaKyyme, [PUHLUII
OTHOCUTEeTbHOCTH DWHIIITeHa.
OTHOCUTEe/IbHOCTL OJJHOBPEMEHHOCTU. 3aMe/ljleHue BpeMeHU U COKpalljeHWe [IJIUHBI.
OHeprusi U UMNYJIbC PeJISITUBUCTCKON YaCTULIBI.
CB$13b MaCChI C SHEPryver ¥ UMITY/IbCOM PeSITUBUCTCKOW YaCTULbl. DHEPrysl MOKOS.



Pa3pen 7. KBantoBas pusuka
Tema 1. D1emenmbl K8AHMOBOL ONMUKU
@®oronbl. Popmysa [1naHka CBs3U 5HEPruM (POTOHA C €ro YacTOTOM. DHEPIrust U UMIYJIbC
¢doToHa.
OtkpeiTie U wuccnenoBanve ¢Gotodpdekra. Ombiti A. ['. CronetoBa. 3aKOHbI
dotosddekra. YpaBHeHre JiiHiTeliHa A1 hoTosddekra. «KpacHas rpanuia» portosddekTa.
[Hapnenue cBeta. OnbiThl [1. H. JleGeneBa.
XHMHUUeCKoe [IeHCTBUe CBeTa.
TexHWuyecKue YCTpPONCTBA U IIpaKTUUeCKoe MpuUMeHeHHe: (OTo3/eMeHT, (OTOAATUMK,
COo/THeuHast baTapesi, CBETOIUO/I.
Llemoncmpayuu
®oT03¢deKT Ha ycTaHOBKe C [JMHKOBOM I/1aCTUHOM.
WccnenoBanue 3aKkOHOB BHellHero ¢oTto3gdekra.
CeeTtoauon.
CosnHeuHasi 6aTapesi.
Tema 2. CmpoeHue amoma
Mogens atroma TomcoHa. OmnbIThl Pesepdopza no paccesHuto o -yactuy. [lnaHetapHas
Mozienib atoMa. Iloctynatel bopa. M3nyueHue v morsioljeHre (JOTOHOB MpH Tepexojie aToMa C
OJJHOTO YypOBHSl 3Hepruu Ha Jpyrod. Bupbl criektpoB. CrieKTp ypOBHEM 3HEpruu aroma
BOZIOpPOJa.
BonHoBele cBoticTBa yactul. Bosnel fe bporins. KopnyckynsipHO-BOJTHOBOM Ayanu3sMm.
CrOHTaHHOE U BBIHYKJ|eHHOE U3/TyueHHe.
TexHWuyeckue YCTpPOMCTBA M IIpaKTUUeCKOe TpUMeHEeHHWe: CIeKTpaJbHbIi aHaau3
(criekTpockor), /1a3ep, KBAHTOBbIM KOMIbIOTEP.
Llemoncmpayuu
Mogens oneita Pesepdopga.
Omnpefienenye A/IMHBI BOHBI J1a3epa.
HabmoieHre TMHeHUAThIX CIIEKTPOB U3/TyYeHHs.
Jlasep.
YueHuueckuli sKkcnepumeHm, 1abopamopHble pabombl
HabsrozeHre muHeuaToro CriekTpa.
Tema 3. AmomHoe s10po
OKCIIepUMeHTbI,  [I0Ka3blBaloOIlie  CJIOKHOCTb ~ CTPOEHMsl  sifpa. OTKpbITHE
paguoaktuBHOCTH. OmnbIThl Pesepdop/a mo onpeziesieHH0 COCTaBa paZii0aKTUBHOTO U3My4eHusl.
CoiicTBa anbda-, 6eta-, raMma-u3nyueHusi. BiusiHve paju0akKTHBHOCTH Ha XKUBbIe OPraHU3MBbI.
OTtkpeiTHEe TIpOTOHA W HelTpoHa. HyknoHHas mozenb siipa ['eiisenOepra—VIBaHeHKO.
3apsp sagpa. Maccosoe uncio sigpa. M30T1ors!.
Anba-pacriazi. DyIeKTPOHHBIN W TO3UTPOHHBINA OeTa-pacrnaf. I'amma-usnydeHue. 3akoH
Pa/IM0aKTUBHOIO pacrasja.
OHeprusi CBsI3U HYKJIOHOB B s/ipe. S1ziepHble cusbl. [JedeKkT Macchl siapa.
AnepHble peakiuu. [lenieHye U CUHTe3 s1/ieP.
SnepHbiii  peaktop. TepmosiiepHblid cuHTe3. IIpoGsembl W TIEPCIIEKTHBBI  sjepHOM
SHepPreTUKU. JKOJIOTHUYECKUE acreKThl siZIepHOU SHePreTHKHU.
OnemeHTapHble YacTULbl. OTKpPbITHE TTO3UTPOHA.
Merto/ib1 Hab/IO/IeHYsI U perUCTpaliiy 37ieMeHTapHbIX YaCTHLI.
dyH/laMeHTabHbIe B3auMogelcTBus. EAUHCTBO (hM3ryecKoil KapTUHbI MUpa.
TexHHWUyecKue yCTPOWCTBa M TpaKTUUeCKOe MpUMeHeHue: [03UMeTp, kKamepa BuibcoHa,
siiepHbIM peakTop, aToMHasi 6bomba.
Llemoncmpayuu
CuéTurK NOHU3UPYIOLMX YaCTHLI.



Yuenuueckuli sKkcnepumeHm, 1abopamopHble pabombl
WccnenoBanue TpekoB yacTul] (110 TOTOBBIM ¢oTorpagusm).

Pa3pen 8. Ds1eMeHTBI aCTPOHOMUM U acTPO(U3UKHU

Oranbl pasBuTdA  acTpoHoMmuu. IIpukiasHoe UM MUPOBO33peHYeCKOe 3HaueHue
aCTPOHOMUM.

Bup 3Bé31H0T0 Heba. Co3Be3zusi, IpKue 3BE3/[bl, JIAHEThI, UX BUAUMOE JBIDKEHNE.

ConHeyHas cucrema.

CosiHue. ConHeyHasi akKTUBHOCTb. McTOuHMK 3Heprun CosiHLIA U 3BE3[. 3BE37blI, UX
OCHOBHbIe XapaKTePUCTHUKU. [lhuarpaMMa «CIeKTpa/lbHbIM K/IacC — CBETUMOCTb». 3BE3[bl
IJIaBHOW T10C/Ie/I0BAaTe/IbHOCTH. 3aBUCHUMOCTh «MacCa — CBETUMOCTBb» [I/I1 3BE37 T/IaBHOMN
1oC/IeloBaTe/IbHOCTU. BHyTpeHHee cTpoeHve 3BE34. (CoBpemMeHHble IIpefCTaBleHUs O
TIPOUCXOXKAEHUU U 3Bo/iroLK CoJHLIA U 3BE3[]. DTallbl JKU3HU 3BE3].

Mneunsbiii [TyTh — Haiia ['anakTuka. [Tonoxkenue u aBrkeHre CosHija B ["aakTuke. THITBI
rajiakTuK. PaguoranakTuky U KBasapel. UEpHbIe AbIPBI B s/ipax rajlakTHK.

Bcenennasi. Pacuiipenue BcenenHoil. 3akoH Xa06sa. Pasberanue ranaktuk. Teopwusi
Bosbioro B3peiBa. PemMkToBOE U3/TyUeHue.

MaciutabHasi cTpykTypa BeeneHHoil. MeTaranakTHka.

HepeiénHsie mpo6sieMbl aCTPOHOMUM.

YueHnuueckue HabmoOeHust

HabmtofieHrsi HeBOOPY>KEHHBIM T71a30M C MCII0/Ib30BaHHEM KOMITBIOTEPHBIX TPHUJIOXKEeHUH
JUIs1 OTIpe/iesieHusl T10J/10)KeHHst HebeCHbIX 00BHeKTOB Ha KOHKPETHYIO /IaTy: OCHOBHBIE CO3Be3/usl
CeBepHOro rosyliapus U sipkue 3Bé3/bl.

Habmozenus B Tesieckorn JIyHbl, T1aHeT, MytegHoro ITyTu.

O0o011aroiee MOBTOPeHUE

Ponb ¢u3MKM M acTpOHOMMM B 3KOHOMMUECKOM, TeXHOJOTMUeCKOM, COLMaJbHOU U
3TUYeCKON cdepax [esaTebHOCTU YesiOBeKa, poOJb U MecTo (M3MKM M acTpOHOMUH B
COBpEMEHHOW HAay4yHOM KapTMHE MHpa, poyib (U3NYECKOW Teopud B (OPMUPOBAHUU
Tipe/icTaB/ieHnid 0 (prU3nUecKkol KapTHHe MUPa, MeCTO (PM3NUeCKOW KapTHHBI MUpPa B 00IIleM psify
COBpPEMEHHbBIX eCTeCTBEeHHO-HayUHbIX [pe/ICTaB/IeHUN 0 PUPO/e.

MexnpeaMeTHble CBA3H

N3yuenne Kypca ¢usvkud 6azoBoro ypoBHsi B 11 Kjacce OCYILECTBJ/ISIeTCS C yUu&TOM
COoZiepKaTelbHBIX MEXXIIPeAMEeTHbIX CBs3ell C KypcaMd MaTeMaTWKW, OWOIOTHH, XMWY,
reorpavy ¥ TEXHOJIOTHU.

MesicnpeOmemHble NoHAMUS, CBsi3aHHblE C H3yuyeHHWeM MeTO/0OB HAay4YHOrO ITO3HaHUS:
siB/ieHWe, Hay4HbIM (akT, rurorte3a, (u3nuyeckas BeJUUMHA, 3aKOH, Teopusi, HabmrojeHue,
9KCIIePUMEHT, MO/le/IMpOBaHue, Mo/ie/lb, U3MepeHue.

Mamemamuka: pelieHWe CHUCTeMbl YpaBHEHWI, TPUTOHOMeTpUUecKHWe (DYHKLIMH: CHHYC,
KOCUHYC, TaHI'e€HC, KOTaHT'eHC, OCHOBHOe TPUIOHOMETPHUYEeCKOe TOXK[EeCTBO, BEKTOPbl U KX
MpPOeKLIMM Ha OCU KOOPZWHAT, CJIO’K€HWEe BEeKTOPOB, MPOM3BOJHbIE 3/1eMeHTapHbIX (DYHKLIWH,
TIPH3HAKK 11000UsI TPeYTO/IbHUKOB, OTIpe/ie/ieHre TUIOIaiH TIOCKUX (Guryp u o6bpéma Tet.

Bbuonozus: 3neKTpuueckve siBieHUsS B JKUBOW TpHUpoOje, KosiebaTesnbHble ABWKEHUsS B
JKUBOU TIpHUpOJie, ONTHUYeCKHe SIBJIeHUs B JKUBOU NPUPOJe, AelWCTBHe pafivaliid Ha >KUBBIE
OpraHu3MBbl.

Xumusa: CTpoeHHe aTOMOB U MOJIeKYJ/l, KpUCTa/l/inueckass CTPYKTypa TBEPABIX TeJl,
MeXaHu3Mbl 00pa30BaHUsI KPUCTA/UTMYeCKOHN PeIléTKH, CIIeKTPaIbHbIN aHaIu3.

I'eoepacpus: MarHWTHbIe T0/IFOCA 3eMJIM, 3a/1e)KU MarHUTHBIX PYZ, GOTOChEMKA 3eMHOU
MOBEPXHOCTH, TNpe/icKa3aHre 3eMJ/IeTPsICeHUH.

TexHon02uAA: TUHUM 3JIEKTpOIlepejay, reHepaTop MepeMeHHOro TOKa, 3/1eKTPOJBUrare/is,
VH/YKLMOHHAsl Teub, pajap, paJMONpPUEMHUK, Te/leBU30p, aHTeHHa, TenepoH, CBY-neus,
TIPOEKLIMOHHBIN arapar, BOJIOKOHHAsI ONITHKA, COTHeuHasi OaTapest.



IVNIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJIHET'O OBIIIEI'O OBPA30OBAHUA

OcBoenmne yueOHOro npeamMera «®du3nKa» Ha ypOBHe cpefiHero o0Iiero oOpa3oBaHMS
(ba3oBbIii  ypoOBeHb) [O/DKHO  00OecreunTb  JOCTWXKEeHWe  C/IeyIOIMUX  JIMYHOCTHBIX,
MeTaripe[MeTHbIX U MpeIMETHbIX 00pa30BaTe/IbHbIX Pe3y/IbTaToB.

JINMUHOCTHBIE PE3YJIBTATHI

JINUHOCTHBIE pe3y/ibTaThl OCBOEHUs yueOHOro mpeaMeTa «®PU3MKa» [O/DKHBI OTPa)KaTh
TOTOBHOCTb U CITOCOOHOCTH OOYYAIOIIMXCS PYKOBOZCTBOBAThCs CHOPMHUPOBAHHON BHYTPEHHEH
MO3ULMeN JIMUHOCTH, CUCTEMOM LIeHHOCTHBIX OpPWEHTAalUii, ITO3UTUBHBIX BHYTPEHHHX
yOeXeHnid, COOTBETCTBYIOL[UX TPAJAWLIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  OOIIecTBa,
pacllvpeHye >XU3HEHHOTO OIbITa M OMbITa JeATelbHOCTH B TPOLeCCe peanu3aljid OCHOBHBIX
HarpaB/ieHUI BOCIIUTATE/IbHOM /leaTe/TlbHOCTH, B TOM UKCJ/Ie B UaCTH:

1) rpa)XJjaHCKOro BOCIIUTAHUS:

Cc(OPMHPOBAHHOCTh ~ TPAKAAHCKOW TIO3UI[MM  OOydaromierocss Kak aKTUBHOTO U
OTBETCTBEHHOT0 YjieHa POCCUICKOro 00I1leCTBa;

TIPUHSITHE TPAAULIMOHHBLIX OO0IIjeueIoBeUeCKUX TYMAHUCTHUECKUX W JeMOKPAaTHUYeCKUX
LIeHHOCTel;

TOTOBHOCTb BECTH COBMECTHYIO [1eSITeJIbHOCTh B HMHTEpecaxX TpaXkJaHCKOro OOIIecTBa,
yuacTBOBaTh B CaMOyTIpaB/ieHHH B 00pa3oBaTe/lbHOM OpraHU3alivy;

yMeHUe B3aMMO/IeiICTBOBaTh C COL[MA/IbHBIMM MWHCTUTYTaMU B COOTBETCTBUH C UX
(GYHKLMSIMU U Ha3HauUeHUeM;

TOTOBHOCTb K T'YMaHHUTapHOM U BOJIOHTEPCKOMN JiesiTe/IbHOCTH;

2) IaTpMOTHYECKOT0 BOCIIUTAHMSA:

chOpMHPOBAHHOCTh POCCUMCKOM TPaXk/IaHCKOM UAEHTUYHOCTH, MaTPUOTHU3MA;

L[EHHOCTHOE OTHOLLIEeHWEe K TOCYyJapCTBEHHbIM CHUMBOJIAM, [JOCTH)KEHHSIM POCCHMCKUX
yUuéHBIX B 00/1aCTH (PU3MKHU U TEXHUKH;

3) AYXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

chOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO MTOBe/IeHMUS;

CIIOCOOHOCTh OLIEHWBAThb CUTYAL[UI0 W TPUHKMMAaTh OCO3HAHHBIE pellleHHs], OPUeHTUPYSCh
Ha MOpa/ibHO-HPaBCTBEHHbIe HOPMbI U LIEHHOCTH, B TOM UMCJIe B IeITe/TbHOCTH YUEHOro;

0CO3HaHWe JIMYHOTO BKJ/aJia B IOCTPOeHNe YCTOMUMBOTO OyAyIlero;

4) 3cTeTUUeCcKOoro BOCIIMTAHUA:

3CTeTUYEeCKOe OTHOILIeHHEe K MUY, BK/ItOUasi 3CTETUKY HayuHOrO TBOPUYECTBA, MPUCYLEro
bur3nuecKkoil HayKe;

5) TPyAOBOro BOCIIUTAHUS:

VWHTepeC K pa3/uuHbiM chepam mnpodeccuoHanbHON JeSITelbHOCTH, B TOM 4YUCJIe
CBSI3aHHBIM C (U3MKONW U TEeXHUWKOH, yMeHHe COBepIllaTh OCO3HaHHBIA BbIOOD OyayIeit
npodheccuy ¥ peam30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE T/IaHbI;

TOTOBHOCTb U CIOCOOHOCTh K 00pa3oBaHMI0 M caM00Opa3oBaHUI0 B 00/1acTU U3MKU Ha
MPOTSPKEHUU BCEM >KU3HY;

6) 5K0/10rMUecKoro BOCIUTAHUSA:

Cc(OPMHPOBAHHOCTh 3KOJIOTMUECKOW KYJIbTYPbl, OCO3HaHHE T00aJpHOTO Xapakrepa
9KOJIOTMUeCKUX Tpobiem;

MJIaHUPOBAaHWE U OCYLIeCTBJeHWE [JeWCTBUM B OKPY’Karollel cpejle HAa OCHOBE 3HaHUs
Ljeleld yCTOMYMBOTIO Pa3BUTHS Ye/I0BEUECTBa;

paciliipeHye OrfbITa [IeTeJIbHOCTU 9KOJIOTUYeCKOW HarpaBAeHHOCTM Ha OCHOBe
MMEIOIIUXCsl 3HaHUH 10 (PU3KKe;

7) 1|eHHOCTH HAyYHOTI'0 T03HAHUSI:



Cc(OPMHPOBAHHOCTL MHUPOBO33P€HMs, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PH3UUECKON HAyKU;

OCO3HaHHe 1IeHHOCTH HayuHOM JlesiTe/IbHOCTH, TOTOBHOCTh B TpOLiecce u3yueHUs (pU3MKU
OCYILIeCTB/ISITh IPOEKTHYIO U UCC/Ie/]0BaTe/IbCKYIO [esiTe/IbHOCTh UHAUBUAYaIbHO U B TPYIIIIE.

METAITPEJMETHBIE PE3YJ/IbTATbBI

ITo3HaBaTe/IbHBbIE YHUBEPCA/IbHbIE yUeOHbIe JelHCTBUS
Ba3oBble 1oruuecKue /1efiCTBHUA:

CaMOCTOATE/IbHO (OPMY/IMPOBaTh M aKTyalM3WpOBaTh Ipo0eMy, pacCMaTpUBaTh eé
BCECTOPOHHE;

OTIpeZieNISITh 1Ie/IU AeATeTbHOCTH, 3a/JaBaTh MTapaMeTPbl M KPUTEPUU UX JOCTYKEHUSI;

BBISIB/ISITH 3aKOHOMEPHOCTH Y TIPOTHBOPEYHS B paCCMaTPUBaeMbIX (DM3MUECKUX SIBJIEHUSX;

pa3pabaTbIBaTh IJIaH PelleHus MPob/eMbl C YUETOM aHa/IM3a UMEIOIIMXCSl MaTepUaTbHbIX
Y HeMaTepraibHBIX PeCypCOB;

BHOCUTb KODDEKTHBBI B JI€ATEHHOCTb, OL[EHWBaTb COOTBETCTBUE PpEe3yJIbTAaTOB LIEJISIM,
OL|eHMBaThb PUCKH TTOC/Ie/ICTBUN [1eSITeTbHOCTH;

KOODJVHUPOBATh M BBITIONHATh PAa0OTy B YCIOBUSIX pealbHOTO, BUPTYajJbHOTO |
KOMOMHHPOBAHHOTO B3aUMO/1€CTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHHE TTPU PEIIeHUU )KU3HEHHBIX MPO0/IeM.

Ba3oBble ncc/iefioBaTe/IbCKHe JelCTBHA:

B/IaJIeTh HAyYHOM TEPMUHOJIOTUEH, K/TIOUEBBIMM TIOHSTHUSIMM M METOJaMM (pU3MUeCKOH
HayKy;

B/IaJIeTh HaBbIKAMU yueOHO-UCC/IeJOBaTe/IbCKOM U TMPOEKTHOM JeATeIbHOCTU B 00/1acTH
¢U3MKH, CITIOCOOHOCTBIO Y TOTOBHOCTBIO K CAMOCTOSITe/TbHOMY TIOMCKY METO/IOB PellleHUs 3a/au
(bU3MUECKOT0 Co/Iep>KaHusl, TPUMEHEHUIO Pa3/IMYHbIX METOZOB TIO3HAHUS;

BaZieTh BU/IaMH [IeSITeJIbHOCTH T10 TIOJyYeHHIO HOBOTO 3HAHUS, ero WHTEepIpeTalyH,
npeoOpa30BaHUI0 M TPUMEHEHWI0 B Pa3/IMUYHbIX Y4yeOHBIX CUTyalUsiX, B TOM YHCJe TIpH
CO3/laHUU yUeOHBIX TIPOEKTOB B 00/1aCTH (hHU3UKY;

BBISIB/ISITh  TIPUUMHHO-CJ/IE/ICTBEHHBIE CBS3UM M aKTya/JM3UpOBaTh 3ajauy, BbIJIBUTAThH
TATNOTe3y €€ pelleHus, HAaXOAWTb apryMeHThI /il [J0Ka3aTe/jbCTBA CBOMX YTBEpPXKIEHHH,
3a/laBaTh MapameTpbl U KPUTEPHUU PEIIeHHS;

aHaNM3VpOBaTh TIOJlyUeHHbIe B XO/le pelleHdsl 3aJaud  pe3y/bTaTbl, KPUTHUECKU
OLIeHMBaTh WX JOCTOBEPHOCTD, POTHO3UPOBATh U3MEHEHHe B HOBBIX yC/IOBUSIX;

CTaBUTb U (HOPMYIHMPOBaTh COOCTBEHHBbIE 33/auM B 00pa30BaTe/bHOM /IesTeTbHOCTH, B
TOM UHCJIe TIPY U3YYeHUU (HU3UKHY;

[laBaTh OLIeHKY HOBBIM CHUTYaL[UsIM, OLeHUBATh MPUOOPETEHHBIN OTIbIT;

YMeTb MepeHOCUTh 3HaHUS 10 (PU3UKe B MPAKTHUECKYI0 00/1aCTh )KU3He1esITeTbHOCTH;

yMeTb MHTeTPHUPOBATh 3HAaHWS U3 Pa3HBIX MPeAMEeTHBIX 00/1acTel;

BBIJJBUTaTh HOBbIE W/IEU, TIPe/|jIaraTh OPUTHHAIbHBIE TIOAXO0/bl ¥ PELIEHHUS;

CTaBUTDb NPOOIEMBI U 3a/IauH, /I0TyCKAIOIIe a/lbTePHATUBHBIE PeIleHMsI.

Pab6ora c uadopmanueii:

B/IaJIeTh HaBBIKAMU TO/TyYeHUs1 MHpopMayy (HU3HNUeCcKoro COZiep>KaHUsl U3 UCTOYHHKOB
Pa3HBIX TWIIOB, CAMOCTOSITEJILHO OCYILIECTB/IATh TIOWUCK, aHa/lu3, CUCTeMaTU3aLUI0 |
VHTePIIpeTaLyo HHHOPMALIMK Pa3/TUUHBIX BUIOB U ()OPM TIpe/ICTaB/IeHHS;

OLIeHMBaTh JJOCTOBEPHOCTb MH(OpPMAIIUY;

WCII0/Tb30BaTh CPE/CTBA WH(OPMAIMOHHBIX M KOMMYHMKAL[MOHHBIX TEXHOJIOTHA B
PEeIlIeHUM KOTHUTMBHBIX, KOMMYHUKAaTUBHBIX W OPraHM3al[MOHHBIX 3ajau C CoOJoJeHrneM
TpebOBaHMI SPrOHOMHKH, TeXHUKH 0e30MacHOCTH, TUTHEHBI, pecypcocOepekeHus], TPaBOBbIX U
3TUYECKUX HOPM, HOPM MH(OPMAIIMOHHOW 06e30MacHOCTY;



co3/jaBaTb TeKCTbl (DU3UUECKOT0 COJlep)KaHUs B pa3/IMuHbIX Qopmarax € Y4ETOM
HasHaueHUss MWHQOpPMALMU U 1eJIeBOM  ayJAUTOPUM, BbIOMpasi ONTHUMa/bHYIO GopMy
npe/iCTaB/IeHysl U BU3yaau3alyu.

KoMMyHHKaTHBHbBIE YHHBepCa/IbHbIe yde0HbIe /[efiCTBHA:

OCYILL[eCTBJISITH 001[eHe Ha ypoKaX (GM3KKK U BO BHEYDOUHOU J1esITe/TbHOCTH;

pacrio3HaBaTh NPeANOChIIKU KOHGIUKTHBIX CUTYali U CMSITYaTh KOHQUIMKTHI;

pPa3BEpPHYTO M JIOTMYHO H3/laraTh CBOK) TOUKY 3pEHUsl C UCIIO/b30BAaHUEM SI3bIKOBBIX
Cpe/iCTB;

TIOHMMaTb Y UCII0JIb30BaTh MPerMyIlleCcTBa KOMaH/{HOW U UHAUBU/ya/IbHON paboTh;

BbIOMpATh TEMaTWKy W MeTOJbl COBMECTHBIX [IeMCTBHI C yUéTOM OOIIMX WHTEPecoB W
BO3MOJKHOCTeH KaXK/I0r0 WieHa KOJI/IeKTUBa;

NIPYHUMAaTh 1€/l COBMECTHOW JleATeNbHOCTH, OpraHW30BbIBaTb M KOOPAWHHPOBATb
JIleMCTBUSI 10 e€ JOCTM)KEeHHIO: COCTaBJISATh IJIaH JelCTBUM, pacrpefensiTb po/d C YYETOM
MHEHUH yuaCTHUKOB, 00CY’K/IaTh pe3y/IbTaTbl COBMECTHOW PaboThI;

OLIeHMBATb KaueCTBO CBOETO BKJ/aJia M KaKA0T0 yuaCTHHKA KOMaH/ZbI B 00IIMi pe3yabTar
110 pa3pabOTaHHBIM KPUTEPHSIM;

rpejijlaraTb HOBbIE TPOEKTHI, OLIeHWBAThb WZEU C TO3WLUM HOBH3HBI, OPUIMHA/BHOCTH,
MpaKTUYeCKOW 3HAUMMOCTH;

OCYILIeCTB/ISITb [MO3UTMBHOE CTpAaTerMueckoe TIOBeJeHHe B Ppa3/WyHbIX CUTYaLHsX,
TIPOSIBJISITH TBOPUECTBO U BOOOpa)keHHe, ObITh MHULIMATHBHBIM.

PeryisiTHBHBIE YHHBepCa/IbHbIE yueOHbIe JeHCTBUS
Camoopranu3anus:
CaMOCTOSITE/IEHO OCYIIIeCTB/ISITh TT03HABATeNbHYIO [[eSTebHOCTh B 00macTy (U3vKu |
aCTPOHOMMUH, BBISIBIISITH TIPOO/IEMBI, CTaBUTh U (OPMYIMPOBaTh COOCTBEHHbIE 3a/laul;
CaMOCTOSITE/IBHO COCTaB/ISITh TIJIAH PeIleHHs] PAacUETHBIX M KaueCTBEHHBIX 3a/au, IUlaH
BBITIOJIHEHUS] TIPAaKTUYeCKOW paboThl C YUYéTOM HMEIOIIUXCS PecypcoB, COOCTBEHHBIX
BO3MOJKHOCTEM M MpPeJIOYTeHUH;
JIaBaTh OLIEHKY HOBBIM CUTYalL[UsIM;
pacIMpsATh paMK1 yueOHOTO MpejMeTa Ha OCHOBE JIMYHBIX MPe/II0uTeHNH;
JlefiaTh OCO3HaHHBIN BBIOOD, apryMeHTHpOBaTh ero, OpaTtb Ha cebs OTBETCTBEHHOCThb 3a
pelieHue;
OLIeHMBaTh MPUOOPETEHHBIH OTIBIT;
criocobcTBOBaTh  ()OPMUPOBAHMIO W TIPOSIBJIEHHIO SPYAWMLMM B obOnacty  (HU3MKH,
TIOCTOSIHHO TIOBBIIIATh CBOM 00pa3oBaTe/bHbIN U Ky/bTypHBINA YPOBEHb.
CaMOKOHTPO/Ib, 3MOL{HOHA/IbHBIH HHTE/UIEKT:
JlaBaTh OLIEHKY HOBBIM CHUTYyal[UsIM, BHOCUTh KODDEKTHBBI B /I€SITEJIbHOCTh, OLIEHUBAaTh
COOTBETCTBHE Pe3yJ/IbTaTOB LieJisiM;
B/Ia/leTh HaBbIKAMH MM03HaBaTeTbHON peduieKCHU KaK 0CO3HaHUS COBepIlaeMbIX JelCTBUM
Y MBIC/TUTE/TBHBIX TIPOLIECCOB, UX Pe3y/IbTaTOB M OCHOBAHUIA;
WCTI0/Tb30BaTh NMPUEMBI pedyieKCHU /1/1s1 OLIeHKU CUTYaluM, BbIOopa BepHOTO pellleHus;
yMeTbh OLIEHMBATh PUCKU Y CBOEBPEMEHHO IMPUHUMATh PeLleHHs TI0 UX CHIDKEeHHIO;
MPUHUMATb MOTHBBI M apI'YMEHTbI IPYTHX TIPU aHa/Iu3e pe3y/IbTaToOB /1eSITe/TbHOCTH;
NIpUHUMATD Cebsi, TOHMMast CBOW HeZIOCTAaTKH U IOCTOWHCTBA;
MPUHUMATb MOTHBBI M apI'YMEHTbI IPYTHX TIPU aHa/Iu3e pe3y/IbTaToOB /1eSITe/TbHOCTH;
TIPM3HABATh CBOE MPaBO U MPABO JPYTUX Ha OLINOKH.
B miporjecce A0CTWKeHUsI TMUHOCTHBIX Pe3y/IbTaTOB OCBOEHUsI TIPOTPaMMBbI 110 PU3UKe /ISt
YPOBHSI CpefiHero o01ijero obpa3oBaHus y 00yuaroIIUXCsi COBEPLIEHCTBYETCS 3MOIMOHATBHBIN
HHTe/JIeKT, Tpe/iroJiararoiuii C)opMHUPOBaHHOCTD:



CaMOCO3HaHUsI, BK/TFOUAIOI[ET0 CIIOCOOHOCTh MMOHMMATh CBOE IMOLIMOHATIEHOE COCTOSIHUE,
BH/IeTh HarpaBJ/IeHUsI pa3BUTHsI COOCTBEHHOM 3MOLMOHAIBHOMN Cephl, ObITH yBepeHHBIM B cebe;

caMoperya1poBaHus, BKJIFOYAIOLL[ET0 CaMOKOHTPO/Ib, yMeHHe NIpUHUMATh
OTBETCTBEHHOCTb 3a CBOE TIOBe/leHHe, CIIOCOOHOCTb alalMTUPOBaThCsi K 3MOLIMOHATBHBIM
V3MeHEeHHsIM U TIPOSIB/ISITh THOKOCTh, OBITH OTKPLITHIM HOBOMY;;

BHYTPEeHHEN MOTHBALUM, BK/HOYAlOIell CTpem/ieHHWe K JOCTW)KEHUIO Lied U YCIexy,
ONTUMM3M, HHULIMaTUBHOCTh, YMEHHe /1eHiCTBOBaTh UCXO/s U3 CBOMX BO3MOXKHOCTEH;

IMITaTHM, BK/IFOYAKOIed CrocoOHOCTh TMOHMMAaTh SMOLIMOHANbHOE COCTOSIHWE [IPYTHX,
YUHMTBIBATh €r0 TP OCYILeCTBIeHUH 00IIeHNsI, ClIOCOOHOCTh K COYYBCTBUIO M COTIEPEXXHUBAHUIO;

COL[MAJ/IbHBIX HaBBIKOB, BKJIFOYAIOLUX CMIOCOOHOCTH BBICTPAaUBaTh OTHOILEHUS C APYTUMU
JFO/IbMH, 3a00TUTHCS, TPOSIBMISATE UHTEPEC U pa3pelriaTb KOH(IUKTHL

INNPEJMETHBIE PE3YJ/IBTATbBI

K kon1y obyuenust B 10 Kjacce mpeZiMeTHbIe pe3y/bTaThl Ha 0a30BOM YPOBHE [IOJDKHBI
oTpakaTb c(hOPMUPOBAHHOCTb y 00yUaroIIUXCsl YMeHUH:

JIeMOHCTPUPOBATh Ha MpUMepax poJjib U MeCTO (U3MKU B ()OPMUPOBAHMU COBPEMEHHOU
HayYyHOW KapTHHbI MHMpa, B Pa3BUTHMU COBPEMEHHOM TEXHUKW M TeXHOJOTWM, B MPaKTUYECKOU
JlesiTeIbHOCTH JTFO/IeN;

YUWTBIBaTh TPaHULIbl TMPUMEHEHUsS M3yUeHHBbIX (PU3MUeCKUX MOZeseii: MaTepuaabHast
TOYKA, WHepIhalbHasi CHCTeMa OTCUéTa, abCOFOTHO TBEPJOEe Teso, WeanbHbIM ra3, MOAenu
CTPOEeHUsI Ta30B, XUAKOCTeM U TBEPABIX TeJs, TOUEUHBIM 3/eKTPUUECKWM 3apsifi MpU pelleHdun
¢bu3nuecKrx 3asay;

pacrio3HaBaTh ¢u3nueckye siBieHusi (Mporiecchl) U OOBSICHATh MX Ha OCHOBE 3aKOHOB
MEeXaHUKH, MOJIeKyJIIPHO-KMHEeTHYeCKOW TeOpUU CTPOEHMs BelllecTBa U 3eKTPOJAWHAMUKM:
paBHOMepHOe U paBHOYCKOPeHHOe TIpSIMOJIMHeiHOoe [IBKeHuWe, CBOOOJHOe TajieHue TeJ,
JBIDKEHWEe 110 OKDPY)KHOCTH, WHepLys, B3auMozeiictBue Ten, auddysus, OpoyHOBCKOe
JIBIDKeHUe, CTPOeHHe >KUAKOCTel W TBEDJBIX Tes, U3MeHeHHe 00BEMa Tes IMPU HarpeBaHUU
(oxyaKeHun), TerjioBoe paBHOBecHe, UCTapeHre, KOH/eHcalus, TlaBjieHre, KpUcTa/ui3anus,
KUIeHWe, BIa)KHOCTb BO3/lyXa, [OBbILIEHUe [aB/eHUs rasa IIPpU ero HarpeBaHUuM B 3aKPbITOM
cocyfie, CBA3b MeXKJy IlapaMeTpaMM COCTOSIHUSI rasa B M30Ipolleccax, 3/eKTpy3alys Tel,
B3aUMO/IeNCTBUE 3apsi/iOB;

OIKMChIBaTh MeXaHUuUecKoe [BIDKeHHUe, UCIO0Jb3ys (pU3MuecKre BeJWYMHBbI: KOOpJMHATa,
NyTh, IlepeMellleHre, CKOPOCTb, YCKOpeHHe, Macca Teja, CWia, UMILYJIbC Tejla, KUHeTUYeCcKas
SHeprus, TIOTEeHL[ajbHasi SHEPrHs, MeXaHWJeckas paboTa, MexaHWuUecKass MOLJHOCTb; TIPU
OMWCAaHWUW TIPaBU/JbHO TPAaKTOBAaTb (U3WYECKUH CMBICI UCIOMb3yeMbIX BeIWUUH, UX
0003HaueHUsI ¥ eJUHHULIbI, HAXOAUTH (POPMYJIbI, CBSI3bIBAIOILME AaHHYIO (DU3UUECKYIO BEJTMUHHY
C IPyTMMU BeJIMYMHAMU;

OMWCHIBATh M3y4YeHHble TeIIOBble CBOMCTBA Te/l M TeIUIOBble SIBJIEHUS, MCIIO/b3Ys
¢u3nuecKkve BeIMUMHBI: JlaB/leHUWe Tas3a, TeMIlepaTypa, CpefAHss KHWHeTHueckKas >SHeprus
XaOTUYeCKOro [BIWKEHUs] MOJIEKyJ, CpeJHeKBaJpaTh4yHasi CKOpPOCTb MOJIEKYJ/], KOJM4eCTBO
TEIUIOThl, BHYTPeHHsIsI dHeprusi, pabora ra3a, KO3(QQUIMeHT TOJe3HOro JeMCTBUSI TerioBOro
JiBUraTesis; IpY ONKMCAaHUU NPaBUIbHO TPAaKTOBaTh (PM3MUECKUI CMbIC/ UCTIOIb3YeMbIX BeJINUKH,
ux o0o3HaueHWss W eAVHHULbl, HAXOAUTb (OPMYJ/bI, CBs3bIBAIOIIME J[aHHYI (U3NUECKYHO
BeJIMYMHY C JPYTUMU BeJIMUMHaM;

OIWChIBaTh M3YyYeHHble 3/IeKTPUYECKHe CBOMCTBA BellleCTBA U 3/IEKTPUUECKUe SIBJIEHUS
(mporecchl), UCONb3ysl (U3MUeCKHe BeJUYMHbBL: 3/1eKTPUUYECKUN 3apsifi, 5/eKTpuYeckoe Iojie,
HarpsDKEHHOCTh  T10/1s, TIOTeHLMas, pa3HOCTb IIOTeHL|MaloB; IIpYd  ONKWCAHUU ITIPaBUJILHO
TPaKTOBaTh (M3WMUECKW CMBICJI HCTMOMb3yeMbIX BEJMUMH, WX O0003HAaueHUs U eJUHULIBI;
yKa3bIBaTb ()OPMYJIbl, CBSA3bIBAIOLLIME JAHHYIO (PU3UUECKYIO BeJIMUKHY C APYTYMMU BeJTMUMHaMUY;



aHa/M3MpOoBaTh (hM3MYecKre TPOLleCChl U SIB/I€HUS], UCMO/b3ysl (u3nuecKrde 3aKOHbI U
TIPUHLMIIBL: 3aKOH BCceMUpPHOTo TaroteHus, I, II u III 3akoHbl HbHOTOHA, 3aKOH COXpaHeHUs
MeXaHWYeCKOU SHepryy, 3aKOH COXpaHeHWs] WUMITyJ/bCa, [IPUHLUI CYIIepIIO3ULIMY CUJI, TIPUHLUI
paBHOIIPaBUSl MHEPLMA/IbHBIX CUCTEM OTCUYETa, MOJIEKY/ISIPHO-KUHETUUeCKYH0 TeOPUI0 CTPOEeHUs!
Bell|eCTBa, ra30Bble 3aKOHBI, CBSI3b CpeJHeld KWHETUUeCKOM SHepPruy TerylOBOr0 [BVKEHUs
MOJIEKYJT C abCOMIOTHOM TemIiepaTypoM, IepBbiii 3aKOH TepMOJMHAMUKH, 3aKOH COXpaHeHUs
5/IeKTPUYECKOr0 3apsja, 3akoH KysioHa, Mpu 3TOM pa3/iuyaTh CJIOBECHYHO (DOPMYJ/IMPOBKY
3aKOHa, ero MaTeMaThyeckoe BbIpa’keHHe U YCI0BUs (IpaHuLIbl, 06/1aCTH) IPUMEHHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHLIUTIBI 1€HICTBUS MAIlIWH, PUOOPOB M TEXHUUECKUX YCTPOMWCTB;
pa3/iuyaTth yCI0BHUsi X 6e30MacHOr0 UCIOb30BaHKMS B TIOBCEHEBHOM JKU3HM;

BBITO/IHATE 3KCIIEPUMEHTHI [0 HCC/Ie[0BaHUI0 (PU3MUECKUX SIBJI€HUM W TPOLeCCOB C
WCIIO/Ib30BaHUEM  TPSIMBIX M KOCBEHHBbIX H3MepeHWH, Ipyu 3TOM (HOpPMYy/IUpOBATh
npobsieMy/3aziauy YW TUMNOTe3y y4eOHOrO  SKCMepUMeHTa, CoOWpaTh YCTAaHOBKY W3
Tipe/lJIoKeHHOT0 000pY/J0BaHUsl, POBO/IUTH OIBIT U (YOPMY/TUPOBATh BLIBO/bI;

OCYLL|eCTB/ISITh TpsSIMble M KOCBEHHble Hu3MepeHusl (M3UYeCKUX BeJUUWH, TNPU 3TOM
BbIOMpATh OMTUMa/bHBINA CrI0COO H3MepeHUsi M WCIO/Ib30BaTh W3BECTHble MEeTO/bl OLIeHKU
MOTPeLIHOCTeN U3MepeHU;

WCC/Ie[|0BaTh 3aBUCMMOCTU MeXJy (U3NYeCKUMM BeJIMUMHAMM C MCIO0/Ib30BaHUEM
NpsSIMbIX W3MEpPeHW, MpU 3TOM KOHCTPYMPOBaTb YCTaHOBKY, (PUKCHPOBaTh pe3yJbTaThbl
TIOJTy4YeHHOM 3aBUCUMOCTH (PY3UUYeCKUX BeMYMH B BHUje Tabiull U rpadMKoB, /ie/aTh BbIBOAbI
TI0 pe3yJsibTaTaM MCC/IeflOBaHuS;

cobsrofaTh TipaBUIa Oe30racHOro Tpyja TMpH TPOBeJeHWH HCCAeJOBaHUM B paMKax
yueOHOTO 9KCTieprMeHTa, yueOHO-MCCIefoBaTeNbCKOM ¥ TIPOEKTHOM  JIeATeNbHOCTH  C
WCTI0/Ib30BaHNEM U3MepUTe/bHbBIX YCTPOMCTB U 1abopaTopHOro 000py/j0BaHuS;

pellaTh pacuéTHble 3a/jaud C SIBHO 33/laHHOW (DM3UYEeCKON MOJe/blo, UCII0/Ib3ysl
¢du3nueckre 3aKOHBI U TIPUHLUIBI, HA OCHOBE aHa/ikM3a yCJIOBUS 3a/lau BbIOWpATh QPU3NUECKYH0
MO/ie/sb, BBIJENATh (DHU3MUeCKHe BeTWYMHbI U (OpMYJbl, He0OXOJWMble [Jisi e€ perleHwUs,
MIPOBO/IUTH PacuéThl U OLIEHWBATh PEabHOCTh [MOTyYeHHOT 0 3HaueHUs (PU3MUeCKOor BeJTMUVHbI;

pellaTb KayeCTBeHHbIE 3a/laud: BbICTPauBaTh JIOTMYECKU HENpPOTUBOPEUMBYIO LIENIOUKY
paccy>k/leHul C ONOpOM Ha M3yUYeHHbIe 3aKOHbl, 3aKOHOMEPHOCTHU U (pM3UUecKue sIBJIeHNS;

WCII0/Ib30BaTh TPM  pellleHMH y4yeOHbIX 3ajau CcoBpeMeHHble HMH(OpPMAaLMOHHbIE
TeXHOJIOTUU JIJIi TIOMCKa, CTPYKTYPUPOBaHUs, WHTeprpeTaliyd W Tpe[cTaBjeHUst yueOHOU U
Hay4YHO-TIOMY/ISIPHOM MH(OpMaLUM, TOAYyYeHHOW U3 Ppas3lMuHbIX HCTOYHUKOB, KPUTHUECKU
aHa/IM3UpOBaTh MOTy4YaeMyto HH(OPMaLIIO;

NIPUBOJUTE TPUMeEPHI BK/IaJja POCCUHCKUX U 3apyOe)KHbIX YUEHBIX-(DM3UKOB B pa3BHUTHE
HayKd, 00bsiCHEeHHe TTPOLIeCCOB OKPY Katolllero MUpa, B Pa3BUTHE TeXHUKU U TeXHOJIOTUM;

WCTO/b30BaTh TeOpeTUUecKue 3HaHUSl 10 (U3MKe B T[IOBCEJHEBHOW JKU3HU /IS
obecrieueHust 6e30macHOCTH Tpy oOpallieHuH ¢ MpubopamMu ¥ TeEXHUUECKUMU YCTPOMCTBAMU, JJIst
COXpaHEeHHUsI 3[I0POBbsI U COO/IO/IeHNs HOPM 3KOJIOTHUECKOT0 TTIOBe/|eHHs B OKPY>KaroIleil cpe/ie;

paboTaTh B rpyIINe C BLIMOJHEHHEM pa3/IMYHbIX COLIMAbHBIX POJiel, MyIaHUpoBaTh paboTy
TPYIMbI, paLMOHAJILHO pacrlpefieNiiTh O00S3aHHOCTY W  TUIAHWPOBAaTh  JIeATeIbHOCTh B
HeCTaHJapTHbIX CUTyalUsX, aJleKBaTHO OLIeHHWBaTh BKJIAJ Ka)KJOr0 M3 YYaCTHUKOB TPYIIILI B
pellieHre pacCMaTprUBaeMou MpobIeMbl.

K koniy obyuenusi B 11 Kiacce mpeZiMeTHbie pe3y/bTaThl Ha 6a30BOM YpOBHE [10JKHbI
oTpakaTb C(hOPMUPOBAHHOCTh Y 00YUYArOIIMXCSl YMEHHI:

JIeMOHCTPUPOBaTh Ha MpHMepax poJjib U MecTO (M3MKU B (POPMUPOBaHUM COBPEMEHHOM
Hay4YHOW KapTHMHBI MUpA, B Pa3BUTHMM COBPEMEHHOW TeXHUKW W TEXHOJIOTMM, B MPAaKTUUeCKOU
JlesITeIbHOCTHU JIFO/eH, LIeJIOCTHOCTb U eIMHCTBO (PM3UYeCKOU KapTHHBI MUPa;

YUUTHIBaTh TPaHULbl TPUMEHEHUs] W3yUeHHbIX (PU3MUECKUX MOJeseil: TOUeUHbIN
3/IeKTPUYECKUM 3apsjl, Jy4 CBeTa, TOUeYHbId MCTOYHUK CBeTa, siiepHas MoJenb aroMma,
HYKJ/IOHHas1 MO/ieJib aTOMHOT0 sifipa MpY pelleHny GU3NUecKrx 3ajau;



pacrno3HaBaTh (QU3NUecKre sBjeHUsl (TPOLIeCChl) M OOBSCHATh MX HAa OCHOBE 3aKOHOB
3/IeKTPO/IMHAMUKYN M KBAaHTOBOM (DM3WKH: 37eKTpUuecKasi pOBOJUMOCTb, TeIJI0BOe, CBETOBOE,
XVMUYeCKOe, MarHUTHOe JeHCTBUSI TOKa, B3aMMO/EMCTBHME MAarHMWTOB, 3JIeKTPOMarHUTHast
WH/YKLUS, AelCTBUe MarHUTHOTO TIOsi Ha TIPOBOJHUK C TOKOM U JBWXKYLUMCS 3apsf,
3/IeKTPOMarHUTHBIE KOJie0aHusl ¥ BOJTHBI, TIPSMOJIMIHEIHOe paclipoCTpaHeHe CBeTa, OTPaKeHHe,
nipesiomsieHue, wuHTepdepeHLus, AubpakUMs W TIOASpU3al[Usi CBeTa, [AUCIIepCUsi CBeTa,
dotoanekrpuyeckuii 3¢dekt (poToaddekT), cBeTOBOE /aByieHre, BOSHUKHOBEHHE JTMHeNuaToro
CrieKTpa aToMa BO/IOpO/ia, eCTeCTBeHHasi U MCKYCCTBeHHast Pa/[M0aKTHBHOCTE;

OTUCBHIBATh M3yueHHbIe CBOMCTBA Bel[ecTBa (3/eKTpUUYeCKHe, MarHUTHbIE, OMTHYeCKHe,
3/IEKTPAYECKYI0 TMPOBOAMMOCTb Pa3/IMUHBIX CPeZl) U 3/IeKTPOMAarHUTHBIE siBlieHusi (TIpOLiecchl),
WCTIONB3ys (U3MUEeCKWe BeMUMHBL 3JIeKTPUUeCKUd 3apsifi, CWlIa TOKa, 3JeKTpUYecKoe
HarpsbKeHUe, 37IeKTPUUecKoe COTIPOTHB/IeHHe, Pa3HOCTh TIOTeHLIMAaIoB, 3/IeKTPO/IBIKYILast CHJIa,
paboTa TOKa, WHAYKLWS MarHUTHOTO TOJs, cuia Amrepa, cuna JlopeHra, MHIYKTUBHOCTb
KaTyIIK{, SHeprusi 3JIeKTPUYecKOro M MarHWTHOTO TIOJieid, Mepuof W uYacToTa KosiebGaHui B
KosiebaTesTbHOM KOHTYPe, 3apsiZi ¥ CU/la TOKAa B TPOLIECCe TAPMOHWYECKUX 3/IeKTPOMAarHUTHBIX
KosiebaHul, (HDOKyCHOe pacCTOsiHMe U ONTUYecKas CWia JIMH3bI, TIPU OMMCAHUM TIPaBUIIBHO
TPakKTOBaTh (M3NUECKHA CMBIC/T HCIOIb3YeMbIX BEJWUMH, WX O0003HaueHWs W eJUHUILIbI,
yKa3biBaTh ()OPMY/JIbl, CBSI3bIBAIOIIME AAHHYIO (PHU3UUECKYI0 BeJTMUMHY C JPYTHMU BeJTMUMHAMU;

OTHUCHIBATH H3yueHHble KBAHTOBbIE SIBJIEHHS W TIPOLIECCHI, WCIOMb3ysl (hr3uuecKue
Be/IMYMHBI: CKODOCTb 3/IeKTPOMAarHUTHBIX BOJIH, [JIMHA BOJIHBI M UacTOTa CBeTa, JHEPrusi U
UMITy/IbC  (DOTOHA, TIepHOZ, TIOMypacraZa, SHeprvsi CBs3U AaTOMHBIX sifiep, TIPH OIHMCAHUH
NPaBUILHO TPAKTOBAaTh (PU3MUECKUI CMBICT MCIIO/b3yeMbIX BeJMUMH, MX 0003HaueHus u
eIMHULIB], yKa3bIBaTb (POPMYJIbI, CBSI3bIBAIOINME AAHHYIO (DU3UUYECKYI0 BEJIMUMHY C JPYTHMU
Be/TMYMHAMHU, BBIUUC/IATh 3HaUeHre PU3NUecKoi BeJTMUMHbI;

aHaNM3VpOBaTh (U3MUEeCKHe TPOLeCChl W SBIEHUS, HCIOb3Yys (U3NUYecKrie 3aKOHBI U
NpUHUMNbLE:  3akoH OMa, 3aKOHbI T0C/Ie[loBaTe/IbHOTO U Tlapaljie/IbHOTO — COeUHEHUst
NPOBOJHUKOB, 3aKoH /JKoynsi—/IeHIla, 3aKOH 3/7€KTPOMAarHWTHOM WHAYKIWH, 3aKOH
TNIPSIMOJIMHEMHOTO PACIIPOCTPaHeHHsl CBeTa, 3aKOHbI OTPa)KeHUsI CBeTa, 3aKOHBI TPesioMJIeHUst
CBeTa, YypaBHeHMe OUHIITelHa [y ¢oTtoddeKkra, 3aKOH COXpaHEHWs] JHEepruu, 3aKoH
COXpaHeHUs] UMIIy/bCa, 3aKOH COXPaHeHWs JJeKTPUUecKoro 3apsiia, 3aKOH COXpaHEeHUs
MacCOBOTO YMC/a, TOCTy/aThl bopa, 3aKOH pa/iMOaKTMBHOTO pacmaja, MpPH 3TOM pa3/nuaTh
CJIOBecHYH0 (hOpMYJIMDOBKY 3aKOHa, €ero MaTeMaTHueckoe BbIpa’keHWe W yCJIOBUsl (TpaHMLIbI,
o61acT) MPUMEHUMOCTH;

OTIpejieJisATh HarpaBjieHHWe BeKTOpa WHAYKLWW MarHUTHOTO TIO/s TIPOBOJHUKA C TOKOM,
cubl Amriepa u cuiibl JIopeHna;

CTPOUTH U OTIUCHIBaTh M300pakeHHe, Co3jaBaeMoe IJIOCKUM 3epKajioM, TOHKOM JTMH301;

BBITIOJTHATE JKCMEPUMEHTHI TI0 MCC/IeI0OBaHMI0 (PU3NYeCKUX SIBIEHUHA U TIPOLIECCOB C
WCTIOMb30BaHWEM TIPSAMBIX Y KOCBEHHBIX UW3MepeHWil: TIpd 3ToM  (OpMy/IUpoBaTh
npobsieMy/3aziauy YW TUMOTe3y y4eOHOrO  SKCMepUMeHTa, CoOWpaTh YCTaHOBKY W3
Tipe/lJIoKeHHOT0 000pY/J0BaHUsl, POBO/IUTH OIBIT U (YOPMY/TUPOBATh BLIBO/bI;

OCYIIeCTB/ISATh TIPSIMBblE M KOCBEHHble W3MepeHus (HU3MUeCKUX BeJIWYMH, TP 3TOM
BbIOMpATh OMTUMAa/bHBIN Cr1I0COO K3MepeHUsi M HWCIO/b30BaTh M3BECTHble METO/bl OLIEHKU
MOTPeLIHOCTeN U3MepeHU;

HCC/IeIoBaTh 3aBUCUMOCTH (DPHM3WUYeCKUX BeJIMUMH C UCII0/Ib30BaHUEM TPSIMbIX W3MepeHuit:
NPM 3TOM KOHCTPYMPOBATh yCTaHOBKY, (DMKCHPOBATh pPe3y/bTaThl MOSYYeHHOH 3aBUCHMOCTH
¢usnueckux BenWMUMH B BHZe TabmMi, M rpaduKoB, JenaTh BLIBOJbI TI0 pe3ysbTaTaM
WCCTIeJOBaHMS;

cobsrofaTh TipaBUaa 0e30racHOro Tpyja TMpH TPOBeJeHWH HCCAeJOBaHUM B paMKax
yueOHOTO 3KCTieprMeHTa, yueOHO-MCC/IefoBaTeNbCKOM ¥ TIPOEKTHOM  JIeATeNbHOCTH  C
WCTIO0/Ib30BaHNEM U3MepUTe/bHBIX YCTPOMCTB U 1abopaTopHOro 000py/j0BaHuS;



pellaTh pacuéTHble 3a/jaud C SIBHO 33/laHHOW (DM3UYEeCKON MOJe/blo, UCII0/Ib3ysl
¢du3nueckre 3aKOHBI U TIPUHLUIBI, HA OCHOBE aHa/ikM3a yCJIOBUS 3a/lau BbIOWpATh QPU3NUECKYH0
MO/ie/sb, BBIJENATh (DHU3MUeCKHe BeTWMYMHbI UM (QOpMYyJbl, He0OXOAWMble [Jisi e€ perleHwHs,
MIPOBO/IUTH PacuéThl U OLIEHWBATh PeabHOCTh [OTyYeHHOT 0 3HaYeHUs (PU3NYeCKOr BeJTMUKHbI;

pellaTh KayeCTBeHHble 3a/lauM: BbICTPAMBATh JIOTMYECKH HEIPOTUBOPEUMBYHO LIEMIOUKY
paccy>k/leHul C ONOpOM Ha M3yUYeHHbIe 3aKOHbl, 3aKOHOMEPHOCTH U (pM3UUecKue sIBJIeHNS;

WCII0/Ib30BaTh TPM  pellleHMH y4yeOHbIX 3ajau CcoBpeMeHHble HMH(OpPMAaLMOHHbIE
TeXHOJIOTUU JIJIi TIOMCKa, CTPYKTYPUPOBaHUs, WHTeprpeTaldd W Tpe[cTaBjeHust yueOHOU u
Hay4YHO-TIOMY/ISIPHOM MH(OPMaLUM, TOAYyYeHHOW U3 Ppas3lMuHbIX HCTOYHHUKOB, KPUTHUECKU
aHa/IM3UpOBaTh MOTy4YaeMyto HH(OPMaLIIO;

OOBSCHATH IPUHLIUTIBI 1eMICTBUS MallliH, TPUOOPOB 1 TEXHUYECKUX YCTPOUCTB, Pa3/IMuaTh
yCJIoBUsI X 6e301MacHOr0 UCI0J/Ib30BaHUs B TTIOBCeJHEBHOM »KU3HMY;

NIPUBOJUTE TIPUMEPHI BK/Ia[ja POCCUHCKUX U 3apyOe)KHbIX YUEHBIX-(DM3UKOB B pa3BHUTHE
HayKH, B 00bsiCHEHMe TTPOLIeCCOB OKPY KatoIllero MUpa, B Pa3BUTHE TEXHUKU U TeXHOJIOTHIA;

WCTO/b30BaTh TeOpeTUUecKue 3HaHUSl 10 (U3MKe B T[IOBCEJHEBHOW JKU3HU /IS
obecrieueHust 6e30macHOCTH Tpy oOpallieHuH ¢ MpubopamMu ¥ TeXHUUECKUMU YCTPOMCTBAMU, JJIst
COXpaHEeHHUsI 3[I0POBbsI U COO/IO/IeHNsI HOPM 3KOJIOTHUECKOT0 TTOBe/|eHHs B OKPY KaroIleil cpe/ie;

paboTaTh B rpyIINe C BLIMIOJIHEHHEM pa3/IMYHbIX COLIMAbHBIX POJiel, MyIaHUpoBaTh paboTy
TPYIMbI, paLMOHAJILHO pacrlpefieNiiTh O00S3aHHOCTY W TUIAHWPOBATh  JIeATeNbHOCTh B
HEeCTaH/apTHBIX CUTyalUdX, a/leKBaTHO OLIeHHMBATh BKJIAJ KaXK/[0r0 M3 yUYaCTHUKOB TPYIbI B
pellieHre pacCMaTprUBaeMou MpobIeMsl.



TEMATHUYECKOE IVIAHUPOBAHUE

10 KJTACC
KosmmuecTBo yacoB J/IeKTPOHHbIE
Ne r/mt HaumMeHoBaHMe pa3je/ioB U TeM (umdpossbie)
B NMporpaMmsbI Bcero KO;ITPOHBHHe 1Ip 6aKT"qECK"e oOpa3oBare/IbHbIE
paboThI padoThI pecypcer
Pazpen 1. PU3UKA 1 METO/IbI HAYYHOI'O ITO3HAHUWSA
bubmoreka LJOK
1.1 ®dusrKa ¥ MeTO/jbl HAyUHOT'0 M03HaHUS 2 https://m.edsoo.ru/7f41bf7
2
Wtoro no pa3peny 2
Pa3zpen 2. MEXAHUKA
bubmoteka LJOK
2.1 Kunematuka 5 https://m.edsoo.ru/7f41bf7
2
bubmoreka IIOK
2.2 HvHaMuyka 7 https://m.edsoo.ru/7f41bf7
2
bubmoreka LJOK
2.3 3aKOHbI COXpaHEHUS B MeXaHUKe 6 1 1 https://m.edsoo.ru/7f41bf7
2
Wtoro no paspeny 18
Pazpen 3. MOJIEKYJISIPHAS ®VI3UKA 1 TEPMO/IMHAMMKA
OCHOBBI MOJIEKY/ISIPHO-KUHETHUUYEeCKOU Bubmmorexa [OK
3.1 Y/AP 9 1 https://m.eds00.ru/7f41bf7
Teopuu )
bubmoreka IIOK
3.2 OCHOBBI TEpMOZAVMHAMUKU 10 1 https://m.edsoo.ru/7f41bf7
2
3.3 ArperaTHble COCTOSIHMS Bell[eCTBa. 5 bubmoreka [JOK




@da3oBble nepexo/ bl

https://m.edsoo.ru/7f41bf7
2

WTtoro no paspeny 24
Pazgen 4. DJIEKTPO/IMHAMUKA
bubmoreka IIOK
4.1 DneKTpocTaTHKa 10 https://m.edsoo.ru/7f41bf7
2
[TocTOsIHHBIV 371€eKTpUYeCcKri TOK. TOKu B bubmorexa OK
4.2 P ' 12 https://m.edsoo.ru/7f41bf7
pa3UuHBIX Cpefax )
Wtoro no pa3zpeny 22
PesepBHOe Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




11 K/ITACC

Ko/mmuecTBO yacos J/IeKTPOHHbIE
Ne /i HaumveHoBaHMe pa3/e/ioB U TeM (yudpoBbIe)
h MPOrpaMMblI Bcero KOHEPOJ“’HH HpﬁaKTquCKHe o0Opa3oBaTe/IbHbIE
e paboThI paboThbI pecypcer
Pazpen 1. JJIEKTPOAMHAMUKA
MarHuTHOe 110/1e. D/IeKTPOMarHUuTHas BErbmiorexa LIOK
1.1 ’ p 11 1 3 https://m.edsoo.ru/7f41c97
WHYKLYS .
Wtoro no pa3peny 11
Pazpen 2. KOJIEBAHWS 1 BOJ/IHbBI
MexaHuueckue U 3/IeKTPOMarHuTHbIe Bubmorexa LIOK
2.1 p 9 1 https://m.edsoo.ru/7f41c97
KoJiebaHus .
MexaHuueckue U 3/1IeKTPOMarHUTHbIe Bu6miorexa HOK
2.2 p 5 1 https://m.edso00.ru/7f41c97
BOJIHBI .
bubmioreka LJOK
2.3 Ornruka 10 3 https://m.edsoo.ru/7f41c97
[
Wroro nio pasgeny 24

Pasaen 3. OCHOBBI CIIEIIMAJIEHOM TEOPUM OTHOCUTEJIbHOCTH

OcHOBBI crielaIbHON TeOpuur Bubmorexa LOK
3.1 OTHOCHTELHOCTH 4 1 tclttDs://m.edsoo.ru/ 7f41c97
Wroro nio pasgeny 4
Pa3pgen 4. KBAHTOBAS ®U3NKA
bubmiorteka LJOK
4.1 DJieMeHTbl KBAHTOBOMW OTMTHUKU 6 https://m.edsoo.ru/7f41¢97

C




bubmioTeka LIJOK

4.2 CtpoeHue aToma 4 https://m.edsoo.ru/7f41c97
c
bubmioreka LJOK
4.3 AToMHOe sipo 5 https://m.edsoo.ru/7f41c97
o
Wtoro no paspeny 15

Paspen 5. JIEMEHTBI ACTPOHOMMH 1 ACTPODPU3UNKHN

bubmuoreka LIOK
5.1 OneMeHTbl aCTPOHOMMHU U acTpO(H3UKU 7 https://m.edsoo.ru/7f41c97
C
Wtoro no paspeny 7
Pa3gen 6. OBOBIITAROIIEE ITIOBTOPEHUE
bubmorteka LIOK
6.1 O06oO01atoiIee MOBTOPeHHE 4 https://m.edsoo.ru/7f41c97
C
Wtoro no paspeny 4
PesepBHOe Bpemsi 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




YYEBHO-METOJUYECKOE OBECITEUEHUE OBPA3OBATEJIBHOI'O
IMPOOECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» ®usuka, 10-11 knacc/ Msikuiues I'.41., Byxosues b.b., Corckuit H.H. nop pepakijuen
[MapdentbeBoii H.A., AKiioHepHOe 001ecTBO «M3maTenbeTBo «IIpocBeljeHre»
METOJUYECKHUE MATEPUAJIBI IJI151 YUUTEJIA

1.

2.

3.

8.

9.

I'.4. Mskuiues, b. b. Byxosues, H.H. Corckuii ®usuka 10,11 kn. Pusuka 10,11
Kacc. ba3oBblii U yriyOsieHHbIH ypoBeHb. YueOHUK. Mocksa. [Tpoceemjenue, 2020
I'.4. Msikuiues, b.b. ByxoBues, B.M. Uapyrun ®@usuka 11 knacc. ba3obiii u
yriy0/IeHHbIN ypoBeHb. YueOHUK. MockBa. ITpocBerrienue. 2020

A.IT. Peivkernu. COOpHUK 3a/1au 110 du3rke. Mocksa, [Ipoda, 2005 - 2019 r.
C6opHuK 3a7au 110 husmke a1t 9 — 11 knaccos. CocraButesns I H. CtenaHoBa. M.
«IIpocsenenue», 1996 r.

FO.A. Caypos. ®usuka. [Toypounbie pa3zpadbotku. 10 kimacc. ITocobue aist
ob1rieoObpa3oBareibHBIX OpraHu3aiyii. Mockea. ITpocseiijenne. 2015

FO.A. Caypos. ®usuka. [Toypounbie pa3padbotku. 11 kinacc. ITocobue aist
o61meobpa3oBaTesibHBIX OpraHu3alyid. ba3oBbiii 1 yriy0/eHHbIN ypoBeHb. MOCKBa.
[TpocBerenue. 2017 r.

COOpHUK TeCTOBBIX 3a/laHUH /IJIsS TEMAaTUUECKOTO ¥ UTOTOBOTO KOHTPOJIsl. du3uka 10
knacc. M.: «Murennekt-Lentp», 2004 r.

C.M. AngpromieukuH, A.C. CnyxaeBckuid. ®usmka. «KoHcTpyKkTOp»
CaMOCTOSITe/TbHBIX M KOHTPOJIbHBIX paboT. 10 — 11 Kmacchl.

[Mocobue fyist yuutesneit. M.: [Ipocserienue, 2010

DN P®POBBIE OBPAZOBATEJ/IBHBIE PECYPCbBI 1 PECYPCBI CETA
NHTEPHET

A .

N

9.

JKupas ¢usmka: obyuatoiriast iporpamma. http://www.int-edu.ru/soft/fiz.html
Ypoku ¢u3uku ¢ ucrosib3oBaHueM VHTepHeTa. http://www.phizinter.chat.ru/

®wusuka.ru. http://www.fizika.ru/

®dusuKa: KosuieKiys onbiToB. http://experiment.edu.ru/

du3MKa: 37IeKTPOHHAsST KOJUIEKIUs

omnbiToB. http://www.school.edu.ru/projects/physicexp

Karanor ccbuiok Ha pecypchl o ¢pusrke http://www.ivanovo.ac.ru/phys

BecrinatHble oOyuaroriue mporpammel 1o ¢usuke http://www.history.ru/freeph.htm
JlabopaTtopHbie paboTh 10 (r3vKe. BupTyanbHbIe 1abopaTopHbIe

pabortsl. http://phdep.ifmo.ru
AHuMarus hbu3nUecKux MpoiieccoB o0bsicHeHussMy. http://physics.nad.ru

10. ®usnueckas sHLMKIONe AU http:/www.elmagn.chalmers.se/% 7eigor



