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I. IlosscHuTe/THHAA 3aMmucKa

[Tporpamma 1o ¢u3MKe Ha YPOBHe cpefiHero o0ijero oOpa3oBaHMs MMOArOTOBIE€HA Ha
ocHoBe ®I'OC COO, ®OOIT COO, KoHijerniuu mpernoiapaHus yueOHoro rnpeaMera «PU3rKa»
(yTBepxzéHHa pemieHrieM Kosternn MunncrepcTBa npocseljeHust Poccuiickor @esiepatiui 0T
3 pekabps 2019 1. Ne ITK-4BH), ¢ y4éTOM pacrpefie/iéHHBIX I10 KjlacCcaM TPOBepsieMbIX
TpeOOBaHMI K pe3y/abTaTaM OCBOEHHUs OCHOBHOM 00Opa3oBaTesbHOW TPOrpaMMbI CpeJHero
o0111ero 0Opa3oBaHHusI.

[MosicHuTe/IbHAs 3arycKa OTpakaeT oOL[ue Lend M 3aJaud u3ydyeHUs: (U3UMKH, MeCTO B
CTpYKType yuebOHOro I/laHa, a TakXke TMOAXOJAbl K OTOOpY COZep)KaHUsi U Orpe/iesieHHI0
TJIaHUPYEMBbIX pe3yJIbTaTOoB.
ConepkaHve 00ydeHHs pacKpbIBaeT COJ/iep)KaTe/ibHble JTMHUW, KOTODble TIPeJJiaratoTcs [ijist
00s13aTe/TbHOTO U3yueHHs B KaXK/IOM KJlacCe Ha YPOBHE Cpe/iHero 001ijero o6pa3oBaHusl.
[MnaHupyemble pe3y/bTaTbl OCBOEHUS] TMpPOTrpamMMbl MO (M3MKe BKIIHOUAIOT JIMUHOCTHBIE,
MeTarnpe/IMeTHbIe pe3y/bTaThl 3a Bech Iepuof o0OyueHHs] Ha YPOBHe CpeJHero ooiero
oOpa3oBaHWUs, a TaK)Ke Tpe/IMeTHBIE JOCTYKEHHsI 00YUaroIIerocs 3a KaXKAbli o/l 00yJyeHus..
1.1. CBsa3p paboueil mporpaMmmMsbl yuyeOHOro mnpegvera «®Pu3uKa» C
NMporpamMMo#u BocnuTaHus Ha yposHe COO
Pabouasi mporpamMMa yuebHOro mipegmMeTta «®du3nKa» OpHEeHTUPOBaHa Ha Ije/ieBbie
TIpUOPUTETHI, CHOPMYy/IMpOBaHHBIE B paboueil mporpamme BocruTaHuss MBOY COII um.
A.M.CenuiiieBa c.BosioBo. ®u3mka criocobCTByeT CO3ZaHUIO OaronpUSTHBIX YCJIOBUM /ISt
PasBUTHUSl COLIMAJbHO 3HAYMMBIX OTHOLIEHWM IIKOJBHUKOB M MPEXJe BCEro L€HHOCTHBIX
OTHOILIEHUH:
e K NpUpPOZE KakK MCTOUHMKY JKM3HM Ha 3emsie, OCHOBE CaMOro ee CylleCTBOBaHUS,
HY>KJAIoL|eics B 3allyTe ¥ MOCTOSSHHOM BHUMaHHUU CO CTOPOHBI YesioBeKa
* K 3HAHHUSIM KaK WHTEJJIEKTyaJlbHOMY pecypcy, obecreurBaroiemMy Oyayiiee ueyoBeka,
Kak pe3y/bTaTy KpOIOT/IMBOr0, HO yBJieKaTe/lbHOro yuebHOro Tpya

1.2. O61masn xapaKkTepucTUKaA yue0HOro npejvera « Du3uka»

du3nka Kak Hayka O Haubosiee OOIIMX 3aKOHAaX TMPHUPO/BI, BBICTyINas B KauyecTBe
yueOHOrO TIpeiMeTa B INKOJIe, BHOCHT CyIIeCTBEHHBI BK/IaJ B CHUCTeMY 3HaHUHA 00
okpyatoiieM wmupe. LIKoibHBIM Kypc (U3MKM — cucTeMoOOpasymooluil [jis ecTeCTBeHHO-
HAayYHBIX Y4eOHBIX MPeJMeTOB, TIOCKOJBKY (hHM3MUeCcKre 3aKOHBI JIe)KaT B OCHOBE TPOLIeCCOB U
sIB/IEHUH, W3yuaeMbIX XWUMWel, Ouonorued, ¢usudeckoii reorpadueii ¥ acTPOHOMHUEH.
Vcnonb3oBaHue M aKTUBHOe TpUMeHeHue (QU3MUeCKUX 3HaHWM orpejenseT XapakTep M
pa3BUTHe pa3HOOOpa3HBIX TEXHOJOTMM B cepe SHEpPreTHKH, TPAHCTIOPTa, OCBOEHHUsSI KOCMOCa,
TIOTyYeHHs HOBBIX MaTepPUasioB C 33/laHHbIMUA CBOWCTBAMH U JIpyTUX. VI3yueHne HU3UKH BHOCUT
OCHOBHOM BK/aJ, B (hOpMHUpDOBaHHe eCTeCTBeHHO-HayYHOM KapTHMHbI MHpa O00yuaroluxcs, B
(opMHpOBaHre YMeHUI TIPUMEHSITh HayUHbIM MeTO/ TIO3HAHKS TIPY BBITTOJTHEHUH UMH y4eOHbIX
HCCJle/JOBaHUIA.

B ocHOBy Kypca ¢u3ukuM Al YPOBHS cpefiHero o0iiero obpa3oBaHUs TIOJIOKEH DPsf,
uzield, KOTOpble MOYKHO pacCMaTpPUBATh KakK MPUHLUIIBI 0 TOCTPOeHMUS.

Hoes yenocmHocmu. B cOOTBeTCTBUM C Hell KypC SIB/ISIETCS JIOTUUECKU 3aBepIIEHHbBIM,
OH COZIep>KUT MaTepuas U3 Bcex pa3ziesioB (DM3MKH, BKIIOUAeT Kak BOMIPOCH! KITaCCUUeCKOU, Tak U
COBpeMeHHOMU (PM3HKHU.

Hoes zeHepanuzayuu. B cOOTBeTCTBUU C Heil MaTepuan Kypca (pu3Mku o00beJUHEH
BOKDYT (pu3nueckux Teopuil. Benyimmm B Kypce siBisieTcsi (pOpMHpOBaHue TpefCTaBlIeHUN O
CTPYKTYPHBIX YPOBHSIX MaTepHH, BellleCTBe U ToJie.



Hoes eymanumapusayuu. Eé peanu3arsi mpe/ionaraeT UCIo/Ib30BaHHe T'YMaHUTapHOTO
ToTeHI[Maa (U3NUeCKON HayKH, OCMbBIC/IEHUEe CBSI3W Pa3BUTHUS (DU3UKU C Pa3BUTHEM OOIIeCTBa,
a TaK>Ke C MUPOBO33peHYeCKMMH, HDABCTBEHHBIMHU M SKOJIOTMYeCKUMH MTpobieMaMu.

Hoes npuknaodHoll HanpaeneHHocmu. Kypc ¢u3uku mpefriosnaraeT 3HaKOMCTBO C
IIMPOKUM KPYTrOM TeXHHUECKMX M TEeXHOJIOTHUeCKUX TPUIOKeHWH H3yUeHHBIX TEeOpu
3aKOHOB.

Hoes 3konoeusayuu peannd3yeTcsi TOCPEJCTBOM BBeJEHHSI 3/IEMEHTOB CO/IeprKaHus,
TIOCBSIILIEHHBIX JKOJIOTMYECKUM TpobieMaM COBPEMEHHOCTH, KOTOPble CBSI3aHbI C Pa3BUTHEM
TeXHUKH U TeXHOJIOTUH, a TaKKe 00CyKieHnst po6JieM paLoHa/IbHOTO PUPOZOTIONIb30BaHMUS U
9KOJIOrMYecKoi 6e301acHOCTH.

CTep>KHEBBIMU 37IeMeHTaMM Kypca (M3MKH Ha YpOBHe cpefiHero obijero obpa3oBaHUs
ABJISIIOTCSL  (pr3nueckre TeopuH ((OpPMUPOBaHME TIPEJCTaBJIEHUH O CTPYKTYpe TOCTPOEHHUS
¢u3nueckoii TeopuH, poau (PyHJAMEHTAJbHbIX 3aKOHOB W TPUHIWIIOB B COBPEMEHHBIX
TIPe/ICTaB/IEHUsIX O TIPUPOJZe, TPAHULIAX NMPUMEHUMOCTH TEOPWH, [Jis OMUCAHUS eCTeCTBEHHO-
HayUHbIX SIBJIeHUW Y TIPOLIECCOB).

CHcTeMHO-/1eATe/TbHOCTHBIN TI0/IX07] B Kypce (PHU3UKH peanu3yeTcs Ipesk/ie BCero 3a CUéT
OpraHv3aLy KCTIepUMeHTabHOW AesTenibHOCTA obOyuarormxcs. st 6a30Boro ypoBHs Kypca
GU3MKK — 3TO WCIO/b30BAaHWE CUCTEMbI ()POHTATLHBIX KPAaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U
nabopaTopHbIX paboT, KOTOpble B Tporpamme 1o (Gu3MKe 00beJUHEHbI B OOIIMK CITHCOK
yUeHUYeCKUX TMPAKTUYeCKuX paboT. BeijgesneHue B yka3aHHOM TiepeuHe JjlabopaTOpHBIX pabor,
NIPOBO/IUMBIX [/Isi KOHTPOJII Y OLeHKH, OCYIIeCTB/ISeTCS YYaCTHUKaMu 00pa3oBaTenbHOro
TIpoLiecca UCXo/st U3 0COOEHHOCTeH TIaHUPOBaHUSL M OCHAIlleHUs1 KabuHeTa ¢pu3uku. [1pu aTom
obecrieunBaeTcsi OB/aZieHHe OOYUYArOIMMKCS yYMEHWsSMH TIPOBOJUTH KOCBEHHBbIE W3MepeHHs,
WCC/Ie[JOBaHHsI 3aBUCUMOCTeH (U3NMUECKMX BEJMYMH M TIOCTAaHOBKY OIBITOB I10 TIPOBEPKE
TIpe/I/IOKeHHBIX THUTIOTe3.

Bosibilioe BHUMaHUe yZe/sieTCsl PeleH|I0 PaCUéTHBIX M KaueCTBEHHBIX 3aziau. [1pu 3Tom
JJ1s1 PACUYETHBIX 33/jau TIPUOPUTETOM SIBJISTFOTCS 3a/jauul C SIBHO 3aZlaHHOM (hM3MUeCcKOoi MOJesbio,
TI03BOJISIIOIIME TIDUMEHSITh M3yueHHbIe 3aKOHbI M 3aKOHOMEDHOCTHM KaK W3 OJHOTO pa3szena
KypCa, TaK ¥ MHTeTPUPYS 3HaHUS U3 pa3HbIX pa3zesioB. [1/i KadyeCTBeHHBIX 3a/]au IPUOPUTETOM
ABJISIIOTCSL  3aJlaHUsT Ha OOBsCHEHWe TIpOTeKaHusi (U3UYEeCKUX SIBJIEHUHA W TIPOIIeCCOB B
OKpYy»Karoiel >xu3Hu, TpeOyroiue BbiOOpa (U3MUYecKOM MOZenu AJsi CUTYal[id TIPAKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu PI'OC COO K MarepuaabHO-TEXHUUECKOMY
obecrieueHnto yuebHOro mporecca 6a30BBIi ypoBeHb Kypca (M3MKM Ha ypPOBHe CpeZHEro
obujero o6pa3oBaHus JO/DKEH M3y4yaThCsl B YCAOBHUSX IMpeJMeTHOro KabuHeTa (M3WKU WA B
YC/IOBUSIX UHTEIPUPOBAHHOTO KaOMHEeTa TIpeIMETOB eCTeCTBEeHHO-HAyUHOro 1MK/Ia. B kabuHete
busuku J0/DKHO ObITE  HeoOXoxuMoe JlabopaTopHoe 000py/0BaHME [Jii  BBITIOJTHEHUS
yKa3aHHBIX B MPOrpaMMe 1o (u3uKe YUeHHMUeCKUX MPAaKTHUeCKUX paboT M AeMOHCTPALMOHHOe
obopyioBaHue.

IeMoHcTparoHHoe o6opyZoBaHue (OPMHUPYETCS B COOTBETCTBHUM C TIPUHLUTIOM
MHHHMaJTbHOM /I0CTaTOUYHOCTH U 0DecrieyrBaeT MOCTAHOBKY MEPEeUYNCIeHHBIX B MPOrpaMMe 110
¢u3MKe KIHOUEBBIX AEMOHCTpALMH [jisi WCCIe[OBaHUs W3y4yaeMbIX SIBJIEHWM W TIPOIECCOB,
SMITUPUUECKHUX U (yHAAMeHTalIbHBIX 3aKOHOB, X TEXHUYEeCKUX TIPUMeHeHHUH.

JlabopaTopHoe 00Opy/;OBaHUe [/IsI YUYEHUUECKMX MPAaKTHUECKUX paboT (opmupyercs B
BU/Ie TeMAaTHUeCKMX KOMIUIEKTOB M 00ecrieunBaeTCsi B pacyére OJHOTO KOMILIEKTa Ha JIBYX
obyuarormuxcsi. TemaThueckue KOMILUIEKTHI J1aDOpaTOPHOTO O0OpY/OBaHUS [O/DKHBI OBITh
TIOCTPOEHBl Ha KOMIUIEKCHOM HCTIO/Ib30BaHWM aHATOTOBBIX U IU(POBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX M3MEPUTEILHBIX CCTEM B BH/Ie LIM(PPOBBIX 1ab0paTOpUi.

1.3. Ilenn uzyueHusi yueGHoro npeamera «DusuKa»
OCHOBHBIMH LejaaMu N3yuyeHud (I)I/I3I/IKI/I B O6I.L[€M 06pa30BaHI/II/I SABJIAIOTCA:



- (hopmupoBaHHue MHTEpeca W CTpeMJIeHHs] 00ydYaroIuXcsi K HAyYHOMY WM3YUeHHIO TIPHUPOJH,
pa3BUTHE UX UHTEe/IEKTYaIbHbIX ¥ TBOPUYECKUX CIIOCOOHOCTeN;
- pa3BMTHe TIpeJCTaB/eHU O HAyyHOM MeTOZe TI03HaHWsg U  (PopMHpOBaHUe
MCCJIe/IOBaTeTbCKOT0 OTHOLLIEHUSI K OKPY>KAIOLLUM SIBJIEHUSIM;
- (opMHMpOBaHMe HayuyHOrO MHPOBO33peHMsI KaK pe3y/bTaTa M3y4yeHHsi OCHOB CTPOEHMs
MaTepuH 1 GyHJaMeHTa/IbHbIX 3aKOHOB (PU3UKHY;
- ¢opMupoBaHHe yMeHUI OOBSCHATH SIBMI€HUS C WCIIO/Ib30BaHMEM (DHM3MUYeCKUX 3HAHWN U
Hay4HbIX JI0Ka3aTe/bCTB;
- ¢hopMupoOBaHMe Tpe/ICTaBIeHUI O PO (PU3MKM J/Is1 pa3BUTHUS APYTMX eCTeCTBEHHbIX Hayk,
TeXHUKU U TeXHOJIOTHH.

HoctkeHne 3TUX Iiesied oOecrieunBaeTCsl pellleHHeM C/IeyIIMX 3ajay B Iporjecce
n3yueHus Kypca (M3MKU Ha ypOBHe cpeJjHero obiiiero o6pa3oBaHusi:
- MproOpeTeHre CUCTeMBI 3HaHUH 00 00X (HU3UUEeCKUX 3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHUSX,
BK/IFOYasi MeXaHWKY, MOJIEKY/SPHYI0 (U3UKY, S/eKTPOJWHAMUKY, KBAHTOBYIO GHU3UKYy U
3/1eMeHThI acTPOMU3UKY;
- (opMupOBaHMe YMeHHUM TPUMEHSITh TeopeThUuYeckue 3HaHUs [jisi OOBsICHeHUS] (PU3NUeCKUX
sIBJIEHU B TIPUPO/ie U Ji/Is1 IPUHATUS MPAaKTUUeCKUX PelleHH! B OBCeIHeBHOW JKU3HU;
- OCBOeHHe CriocOOOB pellleHUs] Pa3/MUHBIX 3aJau C SIBHO 3a/laHHOM (pu3nueckoll Mogenbio,
3ajjau, MOZpa3yMeBarolIUX CAMOCTOSITe/IbHOe CO3/aHue (PH3UUYecKol MoJeny, aJeKBaTHON
yCJIOBUSIM 3a/lauM;
- TOHMMaHWe (U3UYeCKUX OCHOB U TIPUHLIUIIOB [eHCTBUS TEeXHUYECKHUX YCTPOWCTB U
TeXHOJIOTUUeCKHX TPOL[eCCOB, UX BJIUSTHUS Ha OKPY KaloIIyio Cpeay;
- OBJaJleHMe MeTO/laMU CaMOCTOSITe/IbHOTO TUIAHUPOBAHWSI U TIPOBeJieHUs (PU3NUeCKUX
9KCTIepUMEHTOB, aHa/lu3a WM UWHTeprnpeTalud WH(OpMaLuM, oOrpejie/ieHusi [JOCTOBEPHOCTH
TIOJTyYeHHOT0 pe3yJ/ibTara;
- CO3/laHWe YCJOBUM [JI1 pa3BUTUS YMeHWM TMPOeKTHO-UCC/e/l0BaTe/IbCKOM, TBOPUECKOU
[esITe/IbHOCTH.

[pepasiaraemMelii B iporpamme 1o ¢usrke repedyeHb 1a00paTOPHBIX U MIPAKTUUECKUX paboT
SIBJISIETCS] PEKOMEH/[0BaHHBIM, yUWTesb [ieslaeT BbIOOD IMpoBesieHHs J1abopaTopHBIX paboT u
OTIBITOB C YUETOM UHUBH/ya/TbHBIX 0COOEHHOCTel 00yJaroXcsl.

1.4. Mecto yuyedHoro npeamera «Pu3nka» B yueOHOM IJIaHe

B cootBetctBru ¢ PI'OC COO ¢u3mka siByisieTcst 00s13aTe/IbHBIM TIPEIMETOM Ha YPOBHE
cpenHero obijero obpasoBanusi. [laHHasi riporpamMma TipeZlycMaTpuUBaeT u3yueHWe (U3MKU Ha
6a3oBOM ypoBHe B 00BhEéMe 136 U 3a /iBa rojja 00y4eHus:

B 10 Knacce - 68 yacoB (2 yaca B HeZieJit0),

B 11 ksacce - 68 yacoB (2 uaca B Hefient0).

[nst peanu3aiiiu rporpaMMbl uctonb3yetrcss YMK — (yiuHusi yue6HukoB I'.41.

MsikuiieBa), JOMYILEHHBIM K WCMIO/b30BaHUIO TpUKa3oM MunrnpocsemjeHus: ot 21.09.2022 No
858.



II. Cogep:xaHue yueOHOro mpegmera «Pusuka»
10 KJIACC

Pa3pen 1. ®u3uka v MeTOAbI HAYYHOI'0 MO3HAHUSA

®dusrka — Hayka O mpupoze. HayuHble mMeTO/bl MO3HaHUSI OKpyXKaroijero mupa. Posb
JKCIieprMeHTa U TeOpPUU B Mpoljecce TTI03HaHUs MPUPO/Ibl. DKCIIepUMEHT B (PU3MKe.

MogenvpoBaHue (GuU3NUecKux siBJieHUM U TipolieccoB. HayuHble rurote3bl. Ousnyeckue
3aKOHbBI U Teopud. ['paHULIbI TPUMEHUMOCTH (hH3UUeCKUX 3aKOHOB. [IpUHIUIT COOTBETCTBUS.

Ponb v mecto ¢u3uku B (OPMUPOBAHHMK COBPEMEHHOW HAyuHOM KapTHHBI MHpa, B
TpaKTUYeCKOM JiesiTeTbHOCTH JIFOIe.

LemoHcmpayuu

AmnanoroBble 1 1M(POBbIe U3MEPUTE/TbHBIE TTPUOOPHI, KOMITbIOTEPHbBIE AATUHKH.

Pazgen 2. MexaHUKa

Tema 1. Kunemamuka

Mexanuueckoe [BWKeHHe. OTHOCUTENBHOCTb MeXaHW4ecKoro [JBwkeHus. Cucrema
otcuérta. TpaekTopus.

[Tepemernienue, cKOpocTb (CpefHsii CKOPOCTb, MTHOBEHHasi CKOPOCTb) U YCKOpeHHe
MaTepuabHOW TOUKM, UX MPOEKIIMM Ha OCU CHUCTeMbl KoopAuHat. Cro)keHue mepeMellleHud 1
C/I0)KeHHe CKOPOCTEM.

PaBHOMepHOe M paBHOYCKOpPeHHOe TIpSIMOJIMHeMHOe JBiKeHHe. I'padvku 3aBUCUMOCTH
KOOD/IMHAT, CKOPOCTH, YCKOPEeHUsI, MyTH U TlepeMellieHus1 MaTepUaibHOM TOUKU OT BPEMEHH.

CBobOojHOe TIafieHre. Y CKopeHre CBOOOIHOTO Ma/IeHusl.

KpuBonvHeliHoe pBwKeHue. [IBokeHHMe MaTepUa/ibHOM TOUKM 10 OKPY>XXHOCTU C
TOCTOSIHHOW T10 MOZYJ/IF0 CKOPOCTBIO. YT/IOBasi CKOPOCTb, JMHeWHass CKOpoCThb. Ilepuoj u
yacrora obparteHusi. [[eHTpOCTpeMUTEIbHOE YCKOPEHHE.

TexHuueckyue yCTpPONCTBA M TpPaKTUUeCKOe TpHMeHEeHue: CIHUJOMeTp, [JBIKeHUe
CHapsiZIOB, LieTHbIe U peMEHHbIe Tepefiaun.

Llemoncmpayuu

Mopenb cucTeMbl OTCUETa, UIFOCTPALIVS KWHEMaTHUYeCKUX XapaKTePUCTUK JABMKEHUSI.

ITpeobpa3oBaHue ABM>KEHU C UCTIOIb30BaHUEM IMPOCTHIX MEXAHU3MOB.

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

Habmomenuie ABW>KeHUs Tesia, OpOIIeHHOTO O/ YTJIOM K TOPHU30HTY ¥ TOPU30HTA/IBHO.

V3mepeHue ycKopeHHst CBOOOIHOTO Ta/IeHusl.

HanpaBneHve CKOpOCTU NpU ABUKEHUU MO OKPY>KHOCTH.

YueHnuueckuli 3kcnepumeHm, 1a60pamopHble pabomni

W3yyeHrie HepaBHOMEPHOT'O JBM)KEHUS C L|e/IbI0 OTipeiesieHUsi MTHOBEHHON CKOPOCTH.

UccnepoBanue  COOTHOIIEHWSI  MeXAY  MyTsMW,  TPOWJAEHHbIMA  TeOM  3a
NoC/ie/loBaTe/IbHble paBHble IIPOMEXYTKU BpEeMeHM IpM DPaBHOYCKOPEHHOM [IBM)KEHUH C
HayajbHOW CKOPOCTBIO, PaBHOM HYJIIO.

N3yyeHue aBM>KeHUS LIapyKa B BSI3KOM JKUJKOCTH.

V3yueHue qBU>KEeHUS Teja, OPOIIIEHHOTO rOPU30HTA/IbHO.

Tema 2. /lunamuka

[TpuHyun otHocuTenbHOCTU ["anunes. I1epBeiit 3aKkoH HetoTOHA. MIHepLMaibHbIe CUCTEMBbI
OTCUéTa.

Macca Tena. Cwuna. [lpuHuun cynepno3uiuu cun. Btopoit 3akoH HbroTOoHa [/t
MaTrepuaabHOU TOUKU. TpeTuii 3aKoH Hbl0TOHA /17151 MaTepUabHbIX TOUEK.

3aKoH BceMHUpPHOro TsaroTeHust. Cua TsbkecTu. [lepBasi KocMUuecKasi CKOPOCTb.

Cwua ynpyroctu. 3akoH I'yka. Bec Tera.

Tpenue. Buzpbl TpeHusi (MOKOs, CKOJbXeHUsi, KaueHusi). Cuna TpeHus. Cyxoe TpeHue.
Cusia TpeHUsI CKOJTb)KEHUSI U CUJla TpeHus ToKosi. KoadduiveHT TpeHusi. Cuia CONpPOTHB/IEHHUS
TIpU IBWDKEHUM TeJla B )KUJKOCTHU WU rase.

[ToctymnaTe/ibHOE U BpalllaTebHOe ABWKeHHe abCOMIOTHO TBEPOTO TeJa.



MoOMeHT CcuIbl OTHOCUTEIBHO OCHU BpalleHus. Ilnedyo cumbl. Yc/10BUS paBHOBeCHUS
TBEpOro Tesa.

TexHHueckue yCTPOWMCTBA M TIpakKTUUeCKOe TIIpUMeHeHHWe: TMOJINITHUKH, [JBWKeHHe
VICKYCCTBEHHbIX CIIyTHUKOB.

LemoHcmpayuu

SABneHue uHepLUM.

CpaBHeHHe MacC B3aMMO/eUCTBYIOLMX TeJl.

Bropoti 3akoH HeroToHa.

N3mepenue cui.

CroxeHue CUJL.

3aBHCUMOCTb CUJ/IbI YIIPYTOCTHU OT AiepopMariiu.

HeecomocTs. Bec Tenia npu yCKOpeHHOM MO bEMe U NafleHUH.

CpaBHeHMe CUJT TpeHUs TI0KOSI, KaYeHUsI U CKOJIb)KeHUSI.

YcnoBust paBHOBecus1 TBEpZOro Tesa. Bubl paBHOBeCHsI.

YueHuueckuli 5KkcnepumeHm, 1abopamopHble pabomal

V3yuenue aBr>KeHUst OpycKa 1Mo HaK/IOHHOM TIJIOCKOCTH.

WccnenoBanve 3aBUCMMOCTH CHJ YIIPYTOCTH, BO3HUKAWOIIMX B NPY)KMHE U Pe3WHOBOM
obpastie, oT ux JedopMariyu.

VccnenoBanue yci0BrM paBHOBeCHsI TBEPZOTO TeJla, UMEIOLLero OCh BpallleHMUs.

Tema 3. 3akoHbI COXpaHEHUs1 8 MEXAHUKe

VmmynibCc MaTepuanbHOM TOYKM (Tesla), CUCTeMbl MaTepUaIbHbIX TOUeK. VIMIybC CUmbl U
Vi3MeHeHue UMITyJbCa Teja. 3aKOH COXpaHeHUs UMITyJibca. PeakTMBHOe [IBUKeHUe.

Pab6ota cumbl. MOITHOCTE CHJIBI.

KuneTnueckasi 3Hepruss MaTepuaibHOW TOYKU. TeopemMa 00 M3MeHeHUHM KWHETUYeCKOMH
SHepruu.

[TotenuyanbHas sHeprus. [loTeHManpHas SHeprus ynpyro Ae@opMUPOBaHHOW MPY’KHHBI.
[MoTeH1MambHAasE SHEPTHs Tesla BOJIM3M TOBEPXHOCTH 3eMIIH.

[ToreHManbHBIE U HeTOTeHIMa bHble CU/bl. CBsi3b PabOThI HEMOTeHLMAIbHBIX CHJI C
V3MeHeHVeM MeXaHW4YeCKOW SHepruu CUCTeMBbI Tejl. 3aKOH COXpaHeHHUs] MeXaHU4eCKOW SHepruM.

Yripyruve v Heynipyrue CTOJIKHOBEHMUS.

TexHUueckye yCTpOWCTBA U IpPAKTUYeCKOe NpPUMeHeHHWe: BOJOMET, KOIEp, MpPY>KWUHHBIU
MMCTOJIeT, JBWKeHYe pakKerT.

LemoHcmpayuu

3aKOH COXpaHeHUs! UMITyJIbCa.

PeakTuBHOeE JBU)XEeHMe.

[Tepexop MoTeHIMa/IbHOM SHEPTUU B KUHETUUECKYH0 U 00paTHO.

YueHuueckuli 5KkcnepumeHm, 1abopamopHble pabomal

V3yuenne abCOIOTHO HEYIIPYroro yjapa C TOMOIIbIO /ABYX OJMHAKOBBIX HUTSIHBIX
MasiTHUKOB.

WccnepnoBanue cBsisu paboTbl CW/IbI C WM3MeHEHMEM MeXaHWuYecKoW SHepruu Tejla Ha
TIpUMepe pacTsHKeHUs! pe3MHOBOTO JXI'yTa.
Pa3pen 3. MonekynspHas (pu3uKa ¥ TepMo/JUHAMHUKa

Tema 1. OcHO8bI MO/1€Ky/ISIPHO-KUHemu4ecKoll meopuu

OCHOBHBIE TI0JI0XKeHUsI MOJIeKY/ISIPHO-KUHeTUUYeCKOM TeOprH U X OMbITHOe 000CHOBaHUe.
bpoyHoBckoe pBwkeHue. [Iuddys3us. XapakTep [JBWKEHUSI W B3aUMOJEWCTBUSI 4aCTHL]
BelllecTBa. Mojleld CTPOeHHsI Ta30B, >KUAKOCTeH U TBEPABIX Tel U OOBsICHEHHWE CBOWCTB
BelllecTBAa Ha OCHOBe 3TUX Mogened. Macca m pasmepel Mosekysa. KonuuecTBo Bemjectsa.
[TocTosinHast ABorazipo.

TennoBoe paBHOBecue. TemriepaTypa U eé usmepenue. Illkana remneparyp Llenscus.

Mogens uzpeanbHoro rasa. OCHOBHOe ypaBHeHHEe MOJIEKY/SIPHO-KUHETUUECKOM TeOpUH
ujleasibHOrO Tra3a. AOCOJIOTHasi TemIlepaTypa Kak Mepa CpefiHel KHHeTHUeCKOW JHepruu
TeIJIOBOTO [JBWKeHUs: uyactvl rasa. [llkama temneparyp KesnbBuHa. ['a30Bble 3aKOHBI.



YpaBHenne Mengeneesa—Kianeiipona. 3akoH [lanbToHa. M3omnpornieccs! B yjeanbHOM rase C
TIOCTOSIHHBIM KOJIMUeCTBOM BelllecTBa. I'padmyeckoe rnpejcTaBieHre W30IPOLIECCOB: U30TepPMa,
n30xopa, u3obapa.

TexHUUecKre yCTPOUCTBa U MPaKTUUYeCcKoe IIpUMeHeHre: TepMoMeTp, 6apomeTp.

LemoHcmpayuu

OnpIThl, [JOKasblBaloOIUe [JUCKPETHOe CTPOeHWe BelecTBa, Qororpaguu MoOJeKy/
OpraHUYeCcKUX COeJMHEeHNN.

OnbIThI 110 AU PY3Un KUAKOCTEH U ra3oB.

Mopenb 6pOYHOBCKOTO [IBI>KEHHSI.

Mogens ombiTa ITepHa.

OnpIThl, JOKa3bIBaKOLMe CyIeCTBOBaHNE MEeKMOJIEKY/IIPHOTO B3aUMO/ZIeCTBHUS.

Mopesnb, WUTFOCTPUPYIOLLasi IPUPOJY [aBJ/IeHUs ra3a Ha CTeHKH COCY/a.

OnpITh], UTIOCTPUPYIOLIME YPaBHEHNe COCTOSTHUS U/lea/lbHOTO ra3a, U30IpOLIeCChl.

Yuenuueckull skcnepumenm, 1abopamopHble pabombl

OrmpefiesieHie Macchl BO3[yXa B K/JIaCCHOM KOMHATe Ha OCHOBe W3MepeHH 00béMa
KOMHaTBhl, /1aB/IeHUs1 U TeMIlepaTypbl BO3/lyXa B Hel.

WccnenoBanue 3aBUCMMOCTY MeX/y ITapaMeTpaMu COCTOSIHUS pa3peXKeHHOT 0 rasa.

Tema 2. OcHO8bl MepMOOUHAMUKU

TepmoprHaMuueckass cuctema. BHYTpeHHss1 SHeprusi TepMOJAMHAMWUYECKOM CUCTEMBbI U
crioco6bl eé u3MeHeHusi. KonmuuectBo TernoTsl U paboTa. BHyTpeHHsisi SHeprusi 0JHOATOMHOTO
W/lea/IbHOTO0 rasa. Bupl Teruionepeaun: TeIIONPOBOAHOCTb, KOHBEKLUS, U3/TydeHre. Y jeflbHast
TeIJIOEMKOCTB BelljecTBa. Ko/mmuecTBO TeryioTel Ipu Teruiornepezave.

[TonsiTue 06 agmabatHoM mporjecce. IlepBbIii 3aKOH TepMOAWHAMUKH. [IpuMeHeHue
TIepBOTro 3aKOHA TePMOJMHAMUKH K u3oriporjeccaM. I'padrueckast iHTepripeTaliysi paboThI rasa.

Bropoii 3akoH TepMoarHaMUKA. HeobpaTMOCTh MPOL{ecCOB B TIPUPO/IE.

TeryioBble MaMHbI. [IpUHLUTIBI AeHCTBUS TeT/IOBbIX MalliuH. [Ipeobpa3oBaHusi 3Hepryuu B
TeruIoBbIX MalmHax. KosdduimeHT nonesHoro gelicTBus TeryioBoi MamvHbl. Lukn KapHo u
ero Ko3(ULIMeHT M0JIe3HOT0 JeNCTBHUs. DKOJ/IorHuecKre nmpobsieMbl TeryIo3HepreTHKH.

TexHHueckue yCTpPOMCTBA U IIPaKTUUeCKOe IIPUMEHeHWe: [BUrarelb BHYTPEHHEro
cropaHusi, ObITOBOM XOJOAWIBHUK, KOHAULIMOHED.

LemoHcmpayuu

Vi3MeHeHVe BHyTpeHHell SHepruM Teja TPU COBepIIeHWM pabOThl: BbUIET TPOOKU U3
OyTBUIKM TIOf, [eliCTBHEM C)XKAaTOro BO3/yXa, HarpeBaHWe 3(duvpa B JaTyHHOW TpyOKe myTém
TpeHUs (BUJE0/|eMOHCTpALUS).

VI3MeHeHMe BHYTpeHHe! 3Hepruu (TeMriepaTypbl) Tesa Ipy Terionepejaue.

OnbIT 110 agrabaTHOMY pacCIIMpPeHUt0 BO3Zyxa (OIBIT C BO3AYIIHBIM OTHHBOM).

Mopenu apoBoii TypOHHBI, ABUTATE ISl BHYTPEHHET0 CrOPaHUsl, PEAKTUBHOTO /[BUTATeJIsl.

Yuenuueckuli skcnepumenm, 1abopamopHble pabomal

V3mepeHue yie/IbHOU TeNI0EMKOCTH.

Tema 3. Aepezamuble cocmosiHus gewjecmea. Pazoebie nepexoobl

[Tapoobpa3oBanve u KoHAeHcauusi. Vcrmapenne wu  KurmeHue. AOCOMIOTHasi U
OTHOCHTe/IbHas BJIA)KHOCTh BO3/lyXa. HachllleHHbIN nap. YAenbHast Teryiora rnapoobpa3oBaHusl.
3aBUCUMOCTb TeMITepaTypbl KAIIEHUS OT [aBJIeHHUs.

TBépnoe Teno. Kpucraninueckue v amopgHble Tesia. AHU30TPOIMSI CBOMCTB KPUCTAJI/IOB.
Kugkue kpucramibl. CoBpemMeHHble MaTepuasnbl. I[lnaBieHue W KpucTa/udsauus. Y esbHas
TeruioTa TuiaBieHus. Cyoiumariys.

YpaBHeHHe TeryioBoro HanaHca.

TexHUuyeckue yCTPOWCTBA U TMPaKTUYECKOe TMpHMeHeHWe: TUIPDOMEeTpP U TMCUXPOMeTP,
KaJIOpUMeTpP, TeXHOJOTMM IIOJIyYeHUsI COBpPEMEHHbIX MaTepuasoB, B TOM  4YHUC/Ie
HaHOMaTepUuasioB, U HAHOTEXHOJIOTHH.

LemoHcmpayuu

CBolicTBa HaCHIIEHHBIX N1ApOB.



KvrneHve npy NOHWKeHHOM [1aB/IeHUH.

Crioco6bl M3MepeHUsT BIayKHOCTH.

HabmtoeHre HarpeBaHusl Y MJ1aBJ/IeHHs] KPHUCTA//TIUECKOTO BelleCTBa.

JeMoHCTparusa KpUCTalIoB.

YueHuueckuli 5KkcnepumeHm, 1abopamopHble pabomal

V3mMepeHune OTHOCUTENbHOW BIQXKHOCTH BO3/yXa.

Paszpen 4. DnekTpojuHaMuKa

Tema 1. Dnekmpocmamuka

OnekTpy3alysa Tesl. OJeKTpUYecKur 3apsf. [IBa BuAAa 3/IEKTPUYECKUX — 3apsi/ioB.
[TpoBOAHUKY, IM31EKTPUKU U TIOJYTIPOBOJHUKN. 3aKOH COXPAHEHHs 3IeKTPUYEeCKOro 3apsi/a.

Bsaumogencreue 3apspoB.  3akoH  KysioHa. ToueuHbI — 3/1eKTpUYeCKMM — 3apsif.
OnekTpryeckoe rmose. HamnpsykéHHOCTH 3/1eKTpUYeckoro rmnosisd. [IpuHIMNO — Ccyneprno3uuyy
3JIEKTPUYECKUX T10J1eM. JIMHMUM HanpsHKEHHOCTH 3/1eKTPUUYECKOT0 T0JIS.

Pabora cunm snektpocrathyeckoro rmosisi.  IloreHiman. Pa3HOCTH — TOTEHLMAsIOB.
[TpOBOAHMKY U JU3/IEKTPUKU B JIEKTPOCTaTUYECKOM Ioste. JlnaneKTpruueckast IpOHULaeMOCTb.

OneKTpoéMKOCTb. KoHfeHcaTop. O1eKTPOEMKOCTh IIJIOCKOTO KOHZEeHCAaTtopa. OHeprus
3apsDKeHHOr 0 KOHZIeHcaTopa.

TexHUueckye yCTPONCTBA U TMPAKTHYeCKOe MPHUMEeHEeHUe: >3JIeKTPOCKOI, 3/eKTPOMETP,
3/IeKTPOCTaTHUeCKast 3alliiTa, 3a3eMJyieHHe 3J/IeKTPONpHUOOpOB, KOHJEHCATOp, KOMHPOBAIbHBIN
anmnapart, CTPYWHBII PUHTEP.

LemoHcmpayuu

YCTpOMCTBO ¥ IPUHLIMII [eCTBUS 37IeEKTPOMETPa.

BsaumogencTBre Ha3/1eKTPU30BaHHbIX Tell.

OneKTprUYecKoe 1oJie 3apsKeHHBIX Tel.

[IpoBOAHMKY B 3/1EKTPOCTaTHYECKOM II0JI€.

OneKTpocTaThueckas 3aljuTa.

[V3/1eKTPUKY B 3/1IeKTPOCTaTUYeCKOM I10JIe.

3aBUCHMOCTb  5JIEKTPOEMKOCTM TIJIOCKOTO KOHJEeHcaropa OT IUIOW@Au  IJIaCTHH,
PacCTOSTHUSI MeXXJy HUMU U IA3/1eKTPUYeCKOU NTPOHUL[aeMOCTH.

OHeprus 3apspKeHHOT0 KOH/ZleHcaTopa.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

V3mepeHue 3/1eKTpPOEMKOCTH KOH/leHcaTopa.

Tema 2. IlocmosiHHbiIll 31eKmpuyeckull mok. ToKu 8 pas3AuuHbIX cpedax

OneKTpUYeCcKui TOK. Y CIOBUS CYLeCTBOBAaHUS 3/1IEKTPUYECKOr0 TOKa. VICTOUHMKM TOKa.
Cuna Toka. ITocTosIHHBIN TOK.

Hanpsikenue. 3akoH OMa /151 yyacTKa Liernm.

OneKkTpruyeckoe COIPOTHBJIEHHE. Y penpHoe COIPOTHBJ/IEHUE BelllecTBa.
[TocnenoBarensHOe, MapasnienbHOe, CMELLIaHHOe COe/IMHeHNe POBOJHUKOB.

Pabora snekrpuueckoro Toka. 3akoH /xoymns—/Ieniia. MOIIIHOCTb 37IeKTPUYECKOTO TOKa.

ONeKTPO/BWXKYILlasi CU/la U BHYTPEHHee COMPOTHB/IEHUE MCTOUHMKA TOKAa. 3akoH OMa [ijist
TI0JIHOU (3aMKHYTOM) /IeKTpUYeCKOH Lienu. KopoTkoe 3aMbIKaHue.

OneKTpOHHAasi MPOBOIMMOCTb TBEP/BIX META/I/IOB. 3aBUCUMOCTb COMPOTUBJ/IEHHUSI MeTas/IoB
oT Temneparypbl. CBepXnpoBOAUMOCTb.

OneKTpUYecKui TOK B BakyyMe. CBOMCTBA 3/1eKTPOHHBIX MyYKOB.

[MonynpoBosuukn. CoOCTBeHHass W TIPMMeCHasl TPOBOJUMOCTb  TOTYTPOBO/IHUKOB.
CoiicTBa p—n-niepexo/ia. [1oynpoBoAHUKOBEIE TIPUOOPHI.

O/NeKTpUYeCcKur TOK B pPacTBOpax M paclulaBax 3/eKTPOJMTOB. OJeKTPOIATHYeCcKas
Juccouyanys. JneKTpoJIn3.

OneKTpUYeCcKum TOK B ra3ax. CamoCTOATe/IbHbIA U HECAaMOCTOATe/IbHBINA pa3pss. MosHus.
Ilna3ma.

TexHUuecKue yCTPOMCTBa U NpaKTUUYeCKoe NPUMeHeHe: aMIIepMeTp, BOJIbTMETP, PeocTar,
WCTOYHHMKUA TOKa, 3JIeKTpOHarpeBaTe/ibHble TPUOOPHI, 3/IEKTPOOCBETUTE/bHbIE TIPHUOODHI,



TepMOMeTDP  CONpPOTHB/IEHUS, BaKyyMHbIM U0, TEPMHUCTOpPl U  (POTOPE3UCTOPHI,
T0J1y[IPOBO/JHUKOBBIN [IU0/I, Ta/lbBaHUKA.

LemoHcmpayuu

W3mepeHue cuiibl TOKa U HalpsKeHUs.

3aBUCUMOCTb COMPOTUBJIEHUS] LIWINHAPUYECKUX IIPOBOJHUKOB OT /JIMHBL, IIOLAAU
TI0TIepPeyHOro CeueHusl U MaTepuaria.

CMer1aHHOe coejJUHeHHe NTPOBOJHUKOB.

[Ipsimoe m3MepeHMe 3/1eKTPOJBUKYLLeH cuibl. KOpOTKOe 3aMblKaHHe TrajbBaHU4eCcKOro
3/IeMeHTa U OL|eHKa BHYTPEHHero CONpOTUBIIEHNUS.

3aBUCUMOCTb COTIPOTUBJ/IEHUSI MeTa/UIOB OT TemIieparypabl.

[TpoBOAMMOCTE 3/1€KTPOJIUTOB.

VickpoBoli pa3sps/ ¥ NpOBOJMMOCTb BO3/lyXa.

OBHOCTOPOHHSAS POBOAUMOCTD AUOAA.

YueHnuueckuli skcnepumeHm, 1a6opamopHble pabombi

V3yuyeHne cMeIIaHHOTO COeMHEHUsI pe3HUCTOPOB.

V3mepeHue 31eKTPOABWXKYILLEM CUIbl WCTOYHMKA TOKA U €ro  BHYTPEHHEro
COTIPOTHBJ/IEHUS.

HabmropeHue anekTposiusa.

MexnpeaMeTHbIe CBA3H

N3yuenune Kypca ¢u3uku 6a3oBoro ypoBHsi B 10 Kjacce OCYIIeCTBJISIETCS C YUYETOM
COZlepKaTelbHBIX MEXXIPeJIMETHBIX CBsi3ell C KypcaMH MaTeMaTHK{, OWOJIOTHH, XWUMUH,
reorpavy ¥ TEXHOJIOTHH.

MescnpeomemHble noHsimusi, CBsSI3aHHble C H3yuyeHHWEM MeTO/I0B HayuyHOIrO I103HaHMS:
siBJieHWe, HayyHbIM (akt, rurortesa, ¢u3nWyecKas BeIMUWHA, 3aKOH, Teopusi, HabsojeHUe,
5KCIIePUMEHT, MOJe/IMPOBaHNe, MOJie/lb, U3MepeHue.

Mamemamuka: pellieHe CHCTeMbl ypaBHeHMMW, JMHeWHas ¢yHKUMs, rapabona,
rurnepbosia, ux rpadMKM U CBOWCTBA, TPUTOHOMETpPHUeCcKre (DYHKLMH: CUHYC, KOCUHYC, TaHT€HC,
KOTaHI'eHC, OCHOBHOe TPUIOHOMETPUUeCKOe TOXKAeCTBO, BEKTOPbl M MX IIPOEeKLMA Ha OCHU
KOOpJMHAT, CJI0KeHHe BEKTOPOB.

Bbuonozus: MexaHUueckoe JIBWKeHUe B >XKUBOM Tipupoje, auddysus, ocMoc, TerioodMeH
JKUBBIX OPraHU3MOB (BHU/bI TeIlIoNepesayy, TeIJIOBOe paBHOBeCHE), 37IeKTpUYEeCKUe SIBJIeHNs B
JKUBOU MpUpOJE.

Xumusi: [UCKpeTHOe CTPOeHue BellecTBa, CTPOeHHe aTOMOB M MOJIEKYJI, MOJ/Ib BelllecTsa,
MOJISIpHasi Macca, TeIuloBble CBOMCTBA TBEDABIX Tes, >XUAKOCTEH M ra3oB, 3JIeKTpUYecKHue
CBOMCTBA MeTaJl/IOB, 3/IeKTPO/IMTAYECKas! AUCCOLMALUS, FalbBaHUKa.

I'eoepacpusi: BNaXXHOCTb BO3/IyXa, BETPbl, bapoMeTp, TepMOMETP.

TexHonozus: peobpa3oBaHye JBI)KEHUH C MCIIOIH30BaHHEM MEXaHW3MOB, YUET TPeHHs B
TeXHUKe, TOJIWIHMKY, WCI0/Ib30BaHHWE 3aKOHA COXpaHeHWs] MMITyJbCca B TeXHUKe (pakerta,
BOJOMET W [JpyrHe), JBWraTelb BHYTPEHHETO CropaHus, TIapoBas TypOWHa, OBITOBOM
XOJIOAWIBHUK, KOHAULIMOHep, TeXHOJIOTMU T10JlyYeHUs] COBPeMEeHHBIX MaTepyasioB, B TOM YKC/Ie
HaHOMATepuaJoB, W  HAHOTeXHOJIOTWM,  3/IeKTpOoCTaThuecKas  3alura,  3a3eM/IeHHue
3/1IeKTPONPUOOPOB, KCEPOKC, CTPYHMHBIM TPUHTEp, 3JIeKTPOHAarpeBarTesbHble TPUOOPHI,
3JIEKTPOOCBETHUTE/IbHBIE IPUOOPBI, TaTbBaHUKA.

11 KJZTACC
Paspen 4. DnekTpojuHaMuKa

Tema 3. MazHumHoe nose. 3/1eKmpoMazHUMHAsi UHOyKYyus

[TocTosiHHBIe MarHuThHl. B3anMofelcTBHe MOCTOSIHHBIX MarHuUTOB. MarHuTHoe TmoJe.
BekTop MarHuTHOW UHAYKLMK. [IpUHIUI CyTeprno3uLiMM MarHUTHBIX MoJiei. JIMHUM MarHUTHOU
VHAYKUWW. KapTrvHa MTMHUM MarHUTHOW MHYKLIWW T0JI1S1 IOCTOSIHHBIX MarHUTOB.



MaruuTtHOe 1oJie NpPOBOJHMKA C TOKOM. KapTwHa /MHWM WHIYKLMM MarHMTHOTO IOJIS
JJIMHHOTO TIPSIMOTO IIPOBOJHMKA M 3aMKHYTOI'O KOJIbLIEBOTO IPOBOJHMKA, KATYIIKA C TOKOM.
OmneiT Opcresa. BzaumopencTBre MPOBOJHUKOB C TOKOM.

Cuia Amriepa, eé MOZyJ/Ib U HarlpaBJ/ieHue.

Cuna JlopeHua, eé Moaynb U HamnpasjeHue. [IBikeHHWe 3apsDKeHHOM 4YacCTHMLBI B
O/THOPO/IHOM MarHUTHOM TioJie. PaboTa cusiel JlopeHiia.

SIBneHye 3/1€KTPOMAarHUTHOW WHAYKUMU. IIOTOK BekTOpa MarHMTHOM WHAYKLWU.
OneKTPOBWXKYILast CK/a UHAYKIMU. 3aKOH 3/1IeKTPOMarHuTHOM UHAyKuu dapazes.

BuxpeBoe 3ekTprueckoe IMosie. DJIEKTPOJBIDKYIAs CWla WHAYKLMU B IIPOBOJHUKE,
JBIKYILIEeMCS TIOCTYIIaTe/IbHO B OJHOPOJHOM MarHUTHOM I10J1e.

IIpaBusio JleHua.

WNHyKTUBHOCTD. SIB/IeHHe cCaMOMHAYKLMU. DJIeKTPOABIKYILIas CUjla CAMOMH/YKLMU.

OHeprusi MarHWTHOTO IT0JI KaTYLIKU C TOKOM.

ONeKTpOMarHUTHOe I1oJ1e.

TexHHueckue yCTPOMCTBA U TNIPaKTHUUeCKOe IIPUMEHeHHe: IIOCTOSIHHble MAarHWThI,
3/IeKTPOMAarHUThl, 3/IeKTPO/IBUTaTe b, yCKOPUTEeJIM 3/IeMeHTapHbIX YaCTHLl, UHAYKL[MOHHAS I1eYb.

LemoHcmpayuu

OmneIT Opcresa.

OTK/I0HEHMe 3/IeKTPOHHOTO ITy4YKa MarHUTHBIM I0JIEM.

JIMHUM UHJYKLMM MarHUTHOTO TOJIS.

BsaumogencTsue ByX NPOBOJHUKOB C TOKOM.

Cuna Amriepa.

[Hencreue cusbl JIopeHIla Ha MOHBI 3/1EKTPO/IUTA.

fIBneHue 371eKTPOMarHUTHOW MHAYKLUH.

IIpaBusio JleHua.

3aBUCHMOCTb 3/71eKTPOZBIKYILE CH/IbI UHAYKLMM OT CKOPOCTHM U3MEHEeHWs] MarHUTHOIO
MOTOKa.

SfABneHve caMOMHAYKLMU.

YueHuueckuli 5KkcnepumeHm, 1abopamopHble pabomal

W3yueHrie MarHUTHOT O 110JI51 KATYLLKU C TOKOM.

WccnenoBanue erCTBUSI IOCTOSTHHOIO MarHWTa Ha paMKy C TOKOM.

WccnenoBanue siBeHUs 371eKTPOMarHUTHOM MHAYKLIWU.

Pa3pen 5. Kosied0aHusi 1 BOJTHBI

Tema 1. MexaHuuecKue u 3/1eKmpomazHuUmHble Ko/s1e6aHus

Konebatenbhasi cucrema. CBobopHble MexaHWdeckue KoseOanusi. ['apMoHMUeckue
Kosebanusi. Ilepuoj, uacTtoTa, amMruidtyga M ¢asza KosebaHuil. [Ipy>kKMHHBIM MasiTHUK.
Maremaruuecknii MasiTHUK. YpaBHeHHe TapMOHHMYeCKuX KosebaHwil. [IpeBpairieHue sHepruu
TIpY TapMOHUUECKUX KosieOaHHsIX.

KonebaTenbHelii KoHTYp. CBOOOJHBIE 37€KTPOMAarHWTHBIE Koie0aHUsI B H7ieaJbHOM
KosiebaTeslbHOM KOHType. AHA/OTUsi MeXJy MeXaHWYeCKUMHA W 371eKTPOMarHUTHbIMU
kosebanussMu. @opmymna ToMcoHa. 3aKOH COXpaHeHUsi YJHEPIHU B H/ealbHOM KoJiebaTesbHOM
KOHTYpe.

[TpexacraBrieHre 0 3aTyXarIIMX KosjeOaHUsX. BbIHYKIeHHbIe MeXaHWJYecKue KoJiebaHusl.
Pe3oHaHC. BriHYX/IeHHbIe 3/1eKTPOMarHUTHbIe KoeOaHusl.

[TepemenHbI TOK. CHHYCOWJA/NBHBIN IepeMeHHbIM TOK. MOIIHOCTh IepeMeHHOro TOKa.
AMIIMTYHOE U IeHCTBYIOLIlee 3HaueHre CUJIbI TOKa M HallpshKeHUs.

Tpanchopmarop. IIpousBozacTBO, mepefaua U TOTpebeHHe 3MeKTPUYECKOW IHEPrHM.
OKOJIOTUYeCKre PpPUCKU TIpyd  TPOM3BOJCTBe 3JIeKTPO3Hepruu. KysibTypa MCII0/Ib30BaHUs
3JIEKTPO3HEPryy B NIOBCEJHEBHOM JKU3HU.

TexHWuyeckue YCTPOMCTBA M MpaKTUYeCcKoe T[pUMeHeHMe: 3IeKTPUYECKUN 3BOHOK,
reHepaTop IepeMeHHOr0 TOKa, JIMHUM 3/IeKTporepeay.

Llemoncmpayuu



WccnenoBanre mapaMeTpoB KojebaTenbHON CUCTeMbl (TIPYKUHHBIA WM MaTeMaTHUeCKUn
MasiTHUK).

HabsrozeHue 3aTyxaroiux KojebaHui.

VccnenoBaHue CBOMCTB BbIHY K/EHHBIX KOJieOaHMiA.

HabmoeHre pe3oHaHca.

CB000/IHBIE 3/IeKTPOMAarHUTHbIE KoeOaHusl.

OcuunnorpaMMbl — (3aBUCMMOCTHA  CWJIBI  TOKAa W HamNpsDKeHWs OT  BPeMeHH) s
3/IeKTPOMarHUTHBIX KoyieOaHuH.

Pe3oHaHC mpyu nocsieoBaTeIbHOM COeJUHEHWM pPe3UCTOpa, KaTyIIKW WHAYKTUBHOCTU U
KOH/leHcaTopa.

Mogens TMHUM 3/1eKTpOIepejauu.

YueHnuueckuli skcnepumeHm, 1a6opamopHble pabombi

VccnenoBanve 3aBUCMMOCTH T1€PH0/ia MabIX KojiebaHWi rpy3a Ha HUTH OT JI/TUHBI HUTH U
Macchl rpysa.

WccnenoBanue mnepeMeHHOrO TOKa B LeMd M3  I0CIe[0BAaTe/bHO COeVMHEHHBIX
KOH/IeHCaTopa, KaTyLLUKU U pe3ucTopa.

Tema 2. MexaHu4ecKue u 3/1eKmMpoOMAazHUmMHble 80/HbL

MexaHuueckre BOJIHBI, YCI0BUs pacripocTpaHeHus. ITepuos. CKOpoCTh pacnpoCTpaHeHust
W JvHa BojHbL. [lomepeuHble YW TIPOZlO/IbHBIE BOJIHBL. VIHTepdepeHLuss U AudpaxLus
MeXaHUYeCKHX BOJIH.

3BykK. CKopocTh 3ByKa. I' poMKOCTh 3ByKa. BricoTta ToHa. TeM0p 3ByKa.

ONeKTPOMarHUTHbIe BOJIHBL. Y C/IOBUSI M3/IyUYeHUs S/IeKTPOMarHUTHBIX BOJIH. B3avMHas
opueHTalyss BeKTOpoB E, B, V B snekrpomarautHOoM BosiHe. CBOWMCTBA 3/IEKTPOMAarHUTHBIX
BOJIH: OTpakeHWe, IIpejioM/ieHue, TMonsgpu3auys, Audpakuys, uHTepdepeHius. CKOpPOCTb
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ikana 371eKTpOMAarHUTHbLIX BOJIH. [IpriMeHeHHe 3/1eKTPOMAarHWTHBIX BOJIH B TeXHUKe U
ObITY.

[IpuHLMIIBI paiOCBSA3M U TesleBUeHUs. Pasuroiokanyst.

O/NeKTPOMarHUTHOe 3arpsi3HeHue OKpYJKarolljen Cpefbl.

TexHUuyeckye yCTPOMCTBA U IPAKTHUUeCKOe MpUMeHEeHHe: My3blKalbHble UHCTPYMEHTHI,
yAbTPa3ByKOBasl AMAarHOCTHKA B TeXHUKe W MeJWLIMHe, pajap, PaJyONpUEMHUK, TeJIeBU30p,
aHTeHHa, TesieoH, CBU-reus.

LemoHcmpayuu

O6pa3oBaHue U pacripocTpaHeHue TIoTepeYHbIX U MPOJ0IbHBIX BOJIH.

Kosnebmorrieecst Teno Kak UCTOUHHK 3BYKa.

HabromeHre oTpakeHusi U TpesioM/IeHHs] MeXaHUUeCKHX BOJIH.

Habmofenve naTepdepeHIiun U JUdpakifi MeXaHHIeCKUX BOJTH.

3BYKOBOM pe30HaHC.

HabmofeHre CBsSI3M TPOMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIUTYAOM M YacCTOTOW
KosieOaHuH.

WccnenoBanue  CBOMCTB — 3/IGKTPOMATHWTHBIX — BOJIH:  OTPake€HWe,  IIpe/IOMJIeHMe,
noJsisipu3anus, Audpakuys, MHTepdepeHLys.

Tema 3. Onmuka

'eomeTpuueckasi ontuka. [IpsimosiMHeliHOe pacnipocTpaHeHue CBeTa B OJHOPOJHOU cpeje.
JIyu cBeta. ToueuHbIl UCTOYHUK CBeTA.

OTtpakeHue cBeTa. 3aKOHbI OTpa)keHHsi cBera. IlocTpoeHue W300pa’keHUM B TIJIOCKOM
3epkKase.

[MpenomneHue cBeTa. 3aKOHbI TpesioM/ieHUsT CBeTa. AOCOJIOTHBIN  TOKa3aTesb
npesiomsieHusi. IlonHoe BHyTpeHHee oTpakeHue. [IpeziesbHBIM yros IOJHOTO BHYTPEHHErO
OTpakeHUsl.

Iucnepcus ceeta. CoxHbIN cocTaB bemoro ceera. L[BerT.



Cobuparoujie ¥ paccemBaroie uH3bL. ToHKasi nvH3a. POKyCHOe pacCcTosiHUe W
OTTHUecKasi Chjia TOHKOM /nH3bL. [TocTpoeHre n300paykeHU B COOMPAOLMX U PacCeMBarOIIUX
/mmH3ax. PopMyJia TOHKOM JIMH3bL. YBe/In4YeHue, japaemMoe JIMH30H.

[Ipesensl IpUMEHUMOCTHU F€OMETPUUECKOM OITHKU.

BonHoBas onTtuka. VHrepdepeHuysi cBeta. KorepeHTHble UCTOUHMKH. Y CIOBHUS
Hab/roleHus MAaKCHMYMOB ¥ MUHUMYMOB B MHTep(}epeHLMOHHOM KapTHHe OT [IByX CHH(a3HbIX
KOT'epeHTHbIX UCTOYHHKOB.

Mudpakuusi cBera. [udpakiyoHHasi pelléTka. YcaoBhe HaboJeHUs TJaBHbBIX
MaKCMMYMOB IpU INaJleHU MOHOXPOMAaTHUeCKOro CBeTa Ha AW(PaKLIMOHHYIO PeLIETKY.

ITonapusanys csera.

TexHuueckue YCTPOMCTBa M IpaKTHYeCKoe TMpHMMeHeHHe: OuKH, Jyna, (oToamnmnapar,
MPOEKLIMOHHBIM  anmapar, MHUKPOCKOI, Te/leCKOI, BOJIOKOHHAasi ONTHKa, [JAW(dpaKLMOHHAas
peléTKa, MoJIgApon,,.

Llemoncmpayuu

[IpsimosiMHeHOe pacIpoCTpaHeHVe, OTpakeHWe W IpesoM/eHHe cBeTa. Onruyeckue
1110)5(010)5) S

ITonHoe BHyTpeHHee oTpakeHue. Moze/b CBeTOBO/A.

VccnenoBanue CBOMCTB M300paXkeHUH B JIMH3aX.

Mopenu MUKPOCKOIIa, Te/IeCKOIa.

Habmropenue natepdepeHLiy cBeTa.

Habsropenue qudpakiyy ceeta.

HabrozeHue fucrnepcuu cBeTa.

[TonyyeHure crieKTpa C MOMOILBIO IPU3MBI.

[TonyueHve cnieKTpa € MOMOILIBIO AU(PAKLIMOHHOMN PELIETKY.

HabmtoeHue rosisipu3anyy cBeTa.

YueHnuueckuli s3kcnepumeHm, 1a6opamopHble pabombi

W3mepeHnue nokasareJisi Ipe/IOMJIEHUS CTeKIIa.

VccnenoBanue CBOMCTB M300paXkeHUH B JIMH3aX.

HabsrozeHue qucnepcun cBeTa.

Pa3pgen 6. OcHOBBI crieljHa/IbHOM TeOPUHM OTHOCUTE/TbHOCTH

I'paHuIpl MPUMEHUMOCTH KJ/IaCCMYeCKOM MexaHWKU. IlocTynartel crienasbHOW Teopuu
OTHOCUTEJIbHOCTHA: HHBAapUMAHTHOCTb MOJYJ/ii CKODOCTM CBeTa B BaKyyme, [PUHLMI
OTHOCHUTEe/IbHOCTH DWHILTElHa.

OTHOCHTENBHOCTE OJHOBPEMEHHOCTH. 3aMe/ijieHr e BpeMeHU U COKpalljeH!e [I/TUHBI.

OHeprusi U UMITyJ/IbC PeIATUBUCTCKON YaCTHULBL.

CBs13b Macchl € SHepruel ¥ UMIY/IbCOM PeIITUBUCTCKOM YaCTULbl. JHEPrus MOKOS.
Pa3jien 7. KBanToBas (pusuka

Tema 1. D1emeHmMbl KBAHMOBOU ONMUKU

®otoHbl. Dopmyiia [11aHKa CBsI3U 5HEPruM (OTOHA C ero YacTOTOW. DHeprust U UMITYJIbC
doToHa.

OtkpeiTie U uccnesoBaHue ¢otospdexkta. Ombitel A. I'. CrosieToBa. 3aKOHbI
dboToapdekra. YpaBHeHue DiiHIITeMHa /151 hoTodPdekTa. «KpacHasi rpaHuiia» dhoToaddekra.

Haenenue ceeta. Omeitel I1. H. Jlebenesa.

XuMUUecKoe JleliCTBUe CBeTa.

TexHuueckue yCTpOWCTBAa U IpPaKTUYeCKoe IMpUMeHeHHe: (poTo3/eMeHT, (OTO/aTuuK,
conHeyHast baTapesi, CBETOAUO/I.

LemoHcmpayuu

®oT10o3(PexT Ha yCTaHOBKE C LIUHKOBOM TIJITAaCTUHOM.

ViccnepoBaHue 3aKOHOB BHellIHero oTo3¢¢ekTa.

Caetoamon,.

ConneyHas baTapes.

Tema 2. CmpoeHue amoma



Mogens atoma TomcoHa. OneiTel Pesepdopga mo paccesHuto o -yactul. IlnaHetapHas
Mozienb atoMa. [Toctynatel bopa. V3nyuenue v norsoijeHre (pOTOHOB MpH Iepexojie aroma C
OJJHOTO YpOBHSI 3Hepruu Ha Jpyrod. Buzbl crektpoB. CrieKTp ypOBHeM 3HEpruM aToMa
BOZIOPOJA.

BonHosele cBoricTBa yactuy. BosHel e bpons. KoprycKy/iipHO-BOJIHOBOU [y au3M.

CrioHTaHHOe U BBIHYKJ€HHOe U3/TyueHue.

TexHHueckyue YCTPOWMCTBA U TIpaKTUUeCKOe TIpUMEeHeHMWe: CIIeKTpa/bHbl aHa/lIn3
(criekTpoCKOM), /1a3ep, KBAHTOBBIA KOMITbIOTED.

LemoHcmpayuu

Mogens oneita Pe3epdoppa.

Omnpegenenyve AJIMHBI BOJHBI J1a3epa.

HabroeHre uHeyaThIX CIIEKTPOB U3TyUYeHHsl.

Jlasep.

YueHnuueckuli skcnepumeHm, 1a6opamopHble pabombi

HabmtoieHre TMHEHYATOTO CIIeKTpa.

Tema 3. AmomHoe s10po

OKCITepUMEHTHI, J0KasbIBaroIye CJIOXKHOCTb ~ CTPOeHHs  sijpa. OTkpbITHE
pazsroakTuBHOCTU. OnbIThl Pe3epdopa 1o onpeziesieHNt0 cOCTaBa paJji0aKTUBHOTO MU3/TyUYeHUS.
CaoticTBa anbda-, beTa-, raMMa-u3nyueHus. ByvsiHre paiioakTHBHOCTH Ha >KUBbIE OPTaHHU3MBI.

OTKphITHE IPOTOHA U HeliTpoHa. HykioHHast Mofenb siapa [eitzeH6epra—liBaHeHKO. 3apsij
sapa. Maccosoe uuciio agpa. M30Torsl.

Anbda-pacriazs. D/eKTPOHHBIN U TIO3UTPOHHBINA Oera-pacrnaz. ['aMma-u3nyueHue. 3aKoH
PaJiM0aKTUBHOIO pacnaza.

OHeprusi CBsI3U HyK/IOHOB B siipe. AAnepHble cumbl. [ledekT Maccel spa.

AnepHble peakiuu. JlesieHue U CUHTe3 szep.

SAnepubnii peakTop. TepMmosizepHblii cuHTe3. I[IpoGseMbl U TePCIIeKTUBBI  sJepPHOU
SHepreTUKU. DKOJIOTUYeCKHe aCIleKThl siZIepHOU SHepreTHKU.

OnemeHTapHble YyacTULbl. OTKpPbITHE TTO3UTPOHA.

MeTo/p1 HAO/MIOAEHUS I PETUCTPALIMK IeMeHTapHBIX YaCTHL].

dyHJameHTaIbHbIe B3auMogeincTBus. EAMHCTBO (pr31uecKoi KapTHHBI MUpa.

TexHHueckye yCTpOWCTBA U IpaKTUYeCKOe NpPUMeHeHWe: [03MMeTp, Kamepa BuibcoHa,
siIepHBINA peakTop, aToMHasi bomba.

LemoHcmpayuu

CuéTurK MOHU3UPYIOLMX YaCTHULI.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

VccnenoBanue TpeKoB yacTul] (110 TOTOBBIM (poTOrpagusm).

Pa3jien 8. D/1eMeHTBI aCTPOHOMMH M aCTPO(PU3UKH

Orarnbl  pasBUTUS  acTpoHomuu. [lpuk/iagjHOoe UM MHPOBO33peHYeCKOe 3HauyeHUe
aCTPOHOMHUH.

Bup 3Bé3gHoro Heba. Co3Be3qusi, sipKue 3BE3/bl, MJIaHeThl, UX BUJUMOE JIBIKeHHUe.

ConneyHas cucrema.

CosiHue. ConHeyHass akKTUBHOCTb. McTtouHuK sSHepruv CosHUA W 3BE34. 3BE31bI, HX
OCHOBHbIE XapaKTepUCTHUKHU. [luarpaMma «CHeKTpaabHbIM K/IacC — CBETUMOCTb». 3BE3[bl
I7IaBHOM TM0C/Ie[|0BaTe/bHOCTA. 3aBUCHMMOCTb «MacCa — CBETHMOCTb» JJIsl 3BE3[] TJIaBHOU
1oc/iefloBaTe/lbHOCTH.  BHyTpeHHee crTpoeHue 3Bé3s. (CoBpemeHHble IIpe/ICTaB/IeHUS O
TIPOUCXOXKAeHUU U 3Bo/iroLK CosiHLa Y 3BE3[]. DTarlbl )KU3HU 3BE3].

Mneunsii [1yTe — Hama "anaktuka. [Tonoxxenue u gBrxenue Connia B ['anaktuke. TUribl
rasakTvk. PaguoranakTvku v kBasapbl. YEpHBIe [bIPBI B s/ipax rajakTHK.

Bcenennasi. Pacumpenve BcenenHoil. 3akoH Xab6sa. Pasberanue ramaktuk. Teopusi
Bosbiioro B3pbiBa. PesiukToBOE U3ydeHue.

MacmrabHas ctpykrypa BeenenHoii. MeraranakTuka.

HeperiéHHbie pobieMbl aCTPOHOMUH.



Yuenuueckue Haba0OeHuUst

HabmrozeHusi HeBOOPY>KEHHBIM TJIa30M C WCTIOb30BaHHEM KOMITBIOTEPHBIX TPUIOXKeHUH
JJIs1 oTIpe/iesieHUsI TI0JI0)KeHHs1 HeOeCHbIX 00BeKTOB Ha KOHKPETHYHO IaTy: OCHOBHbBIE CO3Be3[Hs
CeBepHOro Mosymapus 4 spKue 3Bé3/bl.

Habmonenus B Teneckon JIyHsl, rnaHet, Mieudoro ITyTu.

O06o0mIariee MOBTOpPeHHe

Ponb ¢u3MKKM M acTPOHOMMM B SKOHOMUUECKOM, TeXHOJOTMUeCKOMW, COLUaJbHON WU
3TUUeCKOM cdepax [JesiTeJIbHOCTU 4Ye/loBeKa, pOJib U MeCTO (U3MKA U AaCTPOHOMHMM B
COBpeMEeHHOW HayyHOM KapTWHe MHpa, pojib (Qu3nyeckoil Teopud B (HOPMUPOBAHUU
nipe/icTaB/ieHni o (rU3UUYecKol KapTuHe MHUpa, MecTo (pu3nueckoil KapTUHBI MUpa B 0011IeM psy
COBPEMEHHBIX eCTeCTBeHHO-Hay4HbIX Npe/ICTaB/IeHUH O IIPUPOJeE.

MexnpeaMeTHbIe CBA3U

N3yuenne Kypca ¢usuku 6a3oBoro ypoBHsI B 11 Kjacce OCYIECTB/SIETCS C YUETOM
cofiep>KaTe/lbHbIX MeXXIpeJMeTHBIX CBsi3el € KypcamMM MaTeMaTHKH, OHOJOrvd, XUMHH,
reorpauu u TeXHOIOTUH.

Mesicnpeomemuble noHsimusi, CBs3aHHble C M3yYeHHWEM MeTOZI0B HAyYHOro ITO3HAHMS:
sIBJleHWe, HayuHbld (aKT, TUMOTe3a, (U3MuUecKas BeJMYMHA, 3aKOH, Teopws, HabmofeHue,
9KCIePUMEHT, MO/leTMPOBaHUe, MO/le/b, U3MepeHue.

Mamemamuka: pellieHe CUCTeMbl ypaBHEHWUM, TPUTOHOMeTpUUecKue (QYHKLMU: CHHYC,
KOCUHYC, TaHI€HC, KOTaHTeHC, OCHOBHOE TPWUIOHOMETPHUYECKOe TOXKJECTBO, BEKTOPbl U MX
NPOEKIIMM Ha OCU KOOPJWHAT, CJI0)KeHWe BEeKTOPOB, NPOM3BOJHbIE 37eMeHTapHbIX (YHKLIWH,
TIpYU3HAKU TI0Jj00MsT TPeyToIbHUKOB, OTpe/ie/ieHre TIoLa/id TVIOCKUX GUryp v o6béma TeJt.

Buonozus: sneKkTpuvecKue sIBJIeHHSI B JKUBOW TIpUpOJe, KosebaTesbHbIe [BIDKEHUS B
JKUBOM TIpUpO/Jie, OINTHYEeCKUe SIBJIEHUS B JKUBOW NpPUpOJie, AelCTBHe paZvaldd Ha >KUBbIE
OpraHU3MBl.

Xumusi: CTpOeHHMe aTOMOB M MOJeKyJ, KpUCTa/UInueckass CTPYKTypa TBEDABIX Tell,
MeXaHW3Mbl 00pa30BaHus KPUCTA//TMYECKOUW PeIIETKH, CTIeKTPa/IbHBINA aHa/u3.

I'eoepacpus: marHUTHBIE TIO/IIOCA 3e€M/IM, 3a/le)KM MarHWTHBIX PYZ, (POTOChEMKAa 3eMHOU
TIOBEPXHOCTH, MpeJiCKa3aHre 3eM/IeTpSICeHUH.

TexHon02UsA: TMHWYW 3/I€KTPOIIepesiayu, reHepaTop NMepeMeHHOr0 TOKa, 3J1IeKTPO/IBUraTeslb,
VHAYKLUOHHasi Teub, pajiap, PaJIMONPUEMHUK, TejleBHU30p, aHTeHHa, TenedoH, CBU-meus,
TIPOEKIMOHHbIN arrapar, BOJIOKOHHasi OTITHKA, COJIHeuHasi 6arapesi.

Ha OCHOBe TIOJyYeHHBIX 3HAHUM pacCrio3HaBaTh W HAY4YHO OOBSCHATH (HU3MUecKue
sIBJIeHUs B OKPYKarollleld pupo/ie U MOBCeAHEBHOM >KU3HU;
WCTI0/Ib30BaTh HayuHble MeTO/bl MCC/IeloBaHNsl (M3UUECKUX SIBJIEHWH, B TOM Uuc/e [Jis
TIPOBEPKH TUIIOTE3 U MOTyUYeHHs] TeOPeTUYECKUX BbIBO/IOB;
OOBSICHATL Hay4yHble OCHOBbI HauOosiee BaKHBIX JIOCTIDKEHHWM COBPEMeHHBIX
TeXHOJIOTWH, HarpyuMep, NMPaKTUUeCKOro WCI0/Ib30BaHHUsI Pa3/IMYHbIX UCTOYHUKOB SHEPrUU Ha
OCHOBe 3aKOHa IpeBpallleHrs] U COXPaHeHUs BCeX U3BeCTHBIX BU/IOB SHEPIUH.



II1. IInaHupyembie pe3y/ibTaThbl 0CBOEHHUSI Y4eOHOro nmpejmera

«Pusuka»

OcBoenne yuebHOro mnpeimera «®u3uKa» Ha YpPOBHEe cpeziiHero obiiero obOpa3oBaHUs
(ba3oBBIli  ypOBeHb) [JO/DKHO  OOECTeunTb  [JOCTI)KeHHWe — CAe[YIL[UX  JINUYHOCTHBIX,
MeTarnpeaMeTHbBIX U TTpeIMeTHBIX 00pa30BaTe/IbHbIX Pe3y/IbTaToB.

JIMYHOCTHBIE PE3YJ/IbTATbBI

JINUHOCTHBIE pe3y/bTaThl OCBOeHUsI yueOHoOro rnpeamMera «®Pusmka» [JO/DKHBI OTpaXkaTb
TOTOBHOCTb U CIOCOOHOCTH 00yUaromnxcsi pyKOBOACTBOBAThCs C(HOPMUPOBAHHOM BHYTPEHHeEH
MO3UI[MeN JUYHOCTH, CUCTeMON LIeHHOCTHBIX OpHEeHTAl[ui, TIO3UTUBHBIX BHYTPEHHUX
yOeXIeHul, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSIM DPOCCHMCKOTO  0O0IiecTBa,
paciiiipeHye »KU3HEHHOTO OIbITa U OIbITa [eATeTbHOCTH B TIPOIiecce peanr3aliiid OCHOBHBIX
HarpaB/IeHUI BOCTIUTATeIbHOU ZIesITe/TbHOCTH, B TOM UHC/IE B YaCTH:

1) rpaxgaHCKOro BOCIUTAHUS:

cOPMHUPOBAHHOCTb  TPAKAAHCKOM TO3WLMK  OOyYaroIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O UjleHa POCCUHCKOTO 001I[eCTBa;

TIPUHSITHE TPAJULIMOHHBIX O00IIeye/ioBeUeCKMX T'yYMAaHHCTHUECKHUX U JIeMOKpPaTUUeCKUX
LIeHHOCTeM;

TOTOBHOCTb BECTH COBMECTHYIO JeITeJIbHOCTb B MHTepecax IpaXkJaHCKOro OOIIecTBa,
yuacTBOBaTh B CaMOyTpaB/eHHH B 00pa3oBaTe/lbHOM OpraHu3alivy;

yMeHHe B3aUMO/IeMCTBOBaTh C COLMA/JIbHBIMA WHCTUTYTaMHd B COOTBETCTBUU C HX
GYHKI[USIMU U Ha3HaueHueM;

TOTOBHOCTb K TYMaHUTapPHOU 1 BOJIOHTEPCKOU J1eSITe/TbHOCTH;

2) IaTPUOTHYECKOTO BOCIIUTAHUSA:

chOpMHPOBAHHOCTb POCCUMCKOM rpaXk/IaHCKOM UIeHTUUHOCTH, MaTPUOTHU3Ma;

[[EHHOCTHOe OTHOIIIEHWe K TOCyJapCTBEHHBIM CHUMBOJIAM, [AOCTWXKEHUSM POCCUMCKUX
YUEHBIX B 00/1aCTH (PU3UKU U TEXHUKHY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

c(OopMHPOBAHHOCTL HPABCTBEHHOTO CO3HAHMUSI, ITUUECKOTO TTOBEe/IeHUS;

CTIOCOOHOCTH OIleHMBaTh CUTYallMI0 M TPUHUMAaTh OCO3HAHHBIE PellleHHsi, OPUEHTUDPYSCh
Ha MOpalbHO-HPABCTBEHHbIe HOPMBI U LEHHOCTH, B TOM UHCJIE B /IeSITe/IbHOCTH YUEHOTO;

0CO3HaHWe JIMYHOTO BK/Ia/ja B TIOCTPOEHHE YCTOHUMBOTO Oy IyIIiero;

4) 3CTeTHYeCKOro BOCIIMTAHUS:

3CTeTHYeCKOe OTHOIIIeHWe K MUDY, BK/IHOUasi 3CTETUKY HayuHOTO TBOPUECTBA, MPHUCYILET0o
bu3nuecKoil HayKe;

5) TPYAOBOr0 BOCITUTAHUS:

MHTepeC K pa3MuuHbiM chepaM mpodeccroHalbHOW [leITe/IbHOCTH, B TOM UHC/Ie
CBSI3aHHBIM C (U3UKONW U TEeXHUKOH, yMeHHe COBepIllaTb OCO3HaHHbIA BBIOOp Oyayiieit
npodeccry M peaM30BbIBaTh COOCTBEHHbIE KU3HEHHbIe TI/TaHbI;

TOTOBHOCTb U CIOCOOHOCTb K 00pa3oBaHUI0 M caM00Opa30oBaHMIO B 00/1aCTH (U3MKKA Ha
TIPOTSKEHUU BCeM >KU3HU;

6) 5K0/10rMYecKoro BOCMUTaHUA:

c(OPMHUPOBAHHOCTL IKOJIOTHUECKOW KY/bTYpPbl, OCO3HaHWe T00aJbHOrO XapakTepa
9KOJIOTUYeCKUX TIpobsiem;

MJIaHWPOBaHWe U OCYyll[eCTBIeHWe AelCTBUI B OKpY»Karolllell cpeZie Ha OCHOBe 3HAHUS
1je/ieil yCTOWUMBOTO Pa3BUTHS Ue/IOBEUeCTBa;

paciivpeHre OIMbiTa IeATeJbHOCTA HSKOJIOTUUYeCKOM HarpaB/ieHHOCTM Ha OCHOBe
WUMEFOIUXCsl 3HaHUM 10 (pu3uKe;

7) HeHHOCTH HayYHOr'0 NMO3HAHHUS:

c(OPMHUPOBAHHOCTbL MHDPOBO33peHHs], COOTBETCTBYIOILIETO COBPEMEHHOMY YDPOBHIO
pa3BUTHUs HU3NUECKON HAyKU;

0CO3HaHUe 11eHHOCTH Hay4yHOU JesiTeJIbHOCTH, TOTOBHOCTh B TIpOLjecce U3yueHUs: GU3HUKU
OCYL[ECTBJISITh POEKTHYIO U UCC/Ie/IOBATebCKYIO AeATeTbHOCTb UHAWBUAYAILHO U B TPYTITIE.



METAIIPEAMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/bHBIE YHHBepCcaIbHbIe yueOHbIe JeiiCTBUS
Bba3oBbie jlornueckune JeMCTBUA:

CaMoCTOsITe/IbHO (OPMY/IMPOBAaTh U aKTyaaM3UpoOBaTh MpobieMy, paccMaTpUBaTh eé
BCECTOPOHHE;

OTpe/iesisiTh Lie/iv JeITe/TbHOCTH, 3a/laBaTh [apaMeTphbl U KpUTEPUHN UX JOCTHKEHHUS;

BBLISIB/ISITH 3aKOHOMEPHOCTH U MPOTUBOPEUrsi B PACCMaTPUBaeMbIX (PU3NUEeCKUX SBIEHUSIX;

pa3pabarbiBaTh IJIaH pellleHus Mpo6sieMbl C YUETOM aHa/ivM3a UMEIOLUXCSl MaTepraibHbIX
Y HemaTepHua/bHbIX PeCYPCOB;

BHOCUTb KODDEKTHBBI B JIeSTe/bHOCTb, OL€HMBaThb COOTBETCTBHE pe3y/IbTaTOB LessMm,
OLIeHHMBAaTh PUCKU MOC/Ie/[CTBUN /eaTeTbHOCTH;

KOOD/IMHUPOBAaTb W BBINOJHATL paboTy B YC/IOBUSIX peanbHOTO, BUPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aMMO/IEHCTBUS;

pa3BUBaThb KpeaTHBHOe MbIIIIEHHE TIPU PellleHUH XKU3HEeHHBIX 1pobsieM.

Bba3oBble ucciefoBaTe/IbCKie AeCTBUA:

B/a/leTb HAayuUHOW TEePMHUHOJIOTHEN, K/IIOUeBBIMM TMOHSATUSIMH M METOJAaMH (PU3NYecKou
HayKu;

B/Ia/leTh HaBbIKaMM yueOHO-UMCC/e/[oBaTebCKON U MPOeKTHOW JesaTelbHOCTH B 0b6acTu
bu3MKH, COCOOHOCTBIO Y TOTOBHOCTBIO K CAMOCTOSITE/TbHOMY TIOMCKY METO/IOB PellleHus 3a/1au
($13UUeCKOro coiepKaHusi, IPUMEHEHUIO pa3/InYHbIX MeTO/I0B TT03HAHMUS;

B/a/leTb BUAAMU JleATebHOCTH T10 TIO/JIyYeHWI0 HOBOTO 3HAHUS, €ro WHTeprpeTaluy,
npeoOpa3oBaHUI0 W TIPUMEHEHUI0 B Pa3/MUHBIX YyueOHBIX CUTyalUsX, B TOM 4YHC/e TIpU
CO3/laHNU yUeOHBIX MPOEKTOB B 00/1aCTU (DU3UKY;

BBISIB/ISITh TIPUYMHHO-C/IECTBEHHbIE CBA3M M aKTya/Ju3WpoBaTh 3a/iauy, BbIBUTaThb
TUMOTe3y €€ pellleHus, HaXOAUTb apryMeHTbl i [0Ka3aTe/JbCTBa CBOUX YTBEPKIEHUM,
3a/|aBaTh NapaMeTpbl U KDUTEPUU pelleHus;

aHa/IM3UPOBAaTh MOyUYeHHbIe B XO/le PellieHus 3a/jaur pe3y/ibTaTbl, KPUTUUECKH OLIeHWBATh
VX JOCTOBEPHOCTh, IPOTHO3MPOBATh U3MEHEHNe B HOBBIX YC/IOBUSIX;

CTaBUTH U (OPMY/TMPOBaTH COOCTBEHHBIE 3a/1auk B 00pa30BaTe/IbHOU JIeITeTbHOCTU, B TOM
yKC/ie Ipy U3y4YeHnu (pU3UKY;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OL[€HMBATh TTPUOOPEeTEHHBIH OITBIT,

yMeTb TIepeHOCUTDb 3HaHUsI 10 U3MKe B MPAKTUUeCKYI0 00/1aCTh )KU3HeesATeTbHOCTH;

yMeTb UHTEIPHUPOBaTh 3HAHMS U3 Pa3HBIX MPeIMETHBIX 00/1acTel;

BbI/IBUTaTh HOBbIE U/leH, Npe/jlaraTb OPUTrHMHaIbHbIE MOAXO0/bI U PelleHus;

CTaBUTH MPOOIEMBI U 3a/IauH, ZIOTMYCKAIOII[He albTePHATUBHbBIE PEIIeHuSI.

Pab6ora c uadopmanueii:

BJIa/leTb HaBbIKaMM T0JIyuyeHrsi UHPopMaluu (PU3NUeCcKOoro cojiep)KaHusi U3 MCTOUHUKOB
pasHbIX THIIOB, CaMOCTOSITE/IbBHO OCYLIECTB/ATh TIOWMCK, aHaau3, CUCTeMaTH3alyil |
VHTepIipeTaLyio UH(MOpPMaLUK pa3/IMUHbIX BUZOB U (hOpM Tpe/iCTaB/IeHus;

OLIeHMBATh JJOCTOBEPHOCTh UH(OPMALUY;

WCII0/Ib30BaTh CpeACTBa WH(MOPMALIMOHHBIX W KOMMYHHUKALIMUOHHBIX TEXHOJIOTUH B
pellleHWd KOTHUTHBHBIX, KOMMYHWKAaTUBHBIX M OpraHU3al[MOHHBIX 3aZiau C CoOJItofieHremM
TpeOOBaHUI PrOHOMMKH, TEXHUKH 0e30T1aCHOCTH, TUTHEHBI, peCypcocOepekeHusl, TIPaBOBbIX U
3TUYECKUX HOPM, HOPM MH(OPMAaLIMOHHOM 6e301acHOCTH;

co3/aBaTb TeKCTbl (DM3UUECKOTO COJiep)KaHusi B pa3/MuHbIX (opmarax C Y4éToM
Ha3HaueHWss MWHQOpPMALMKU U 1[eJIeBOM  ayJAUTOPUM, BbIOMpas ONTUMa/bHYIO  (GopMmy
Tipe/ICTaB/IeHUsl U BU3yaU3alui.

KoMMyHUKaTHBHBIEe YHHBepCa/ibHbIe yueOHbIe /[eHCTBUA:

OCYIIeCTB/ISATh 00II[eHNe Ha YPOKaX (hU3UKU U BO BHEYDOUHOM /1eSITe/TbHOCTH;

pacrio3HaBaTh NMpeAnoChlIKM KOHQIUKTHBIX CUTYalUid U CMSITUaTh KOH(UIUKTHI;



pa3BEPHYTO M JIOTUYHO W3/1araTh CBOK TOUKY 3pEeHUsI C MCII0/Ib30BaHUEM SI3bIKOBBIX
CpeJCTB;

TIOHUMATh 1 MCI0/Ih30BaTh MTPeMMYIIeCTBa KOMaH/HOW U MHJUBHU/yalbHOW paboThI;

BbIOMpATh TEMAaTHKy W MeTO/bl COBMECTHBIX AeWCTBHM C yuéToM OOIIMX WHTEepecoB U
BO3MO)KHOCTeN KaK/I0T0 ujieHa KOJ1/1IeKTHBa;

MIPUHUMATh 1[eJId COBMECTHOM [lesiTe/IbHOCTH, OpPraHMW30BbIBaTb M KOOPJUHUPOBATh
JeNCTBUSL 10 e€ MOCTW)KeHUIO: COCTaB/IATh IIaH JEeWCTBUM, paclpefiesiiTb pPOJM C YYETOM
MHEeHUM Y4aCTHUKOB, 00CYKaTh pe3y/bTaThl COBMECTHOM paboThi;

OL|eHMBaTh KaueCTBO CBOEr0 BKJ/IAZla M K&KJOT0 yUaCTHHUKA KOMaHZbI B OOLIMIA pe3ysbTaT
10 pa3paboTaHHBIM KPUTEPUSIM;

npeJJlaraTb HOBble TPOEKTHI, OLIEHMBAaTh H/eW C TMO3ULMHM HOBU3HbI, OPUIMHAIbHOCTH,
MIPaKTHYeCKOM 3HAUMMOCTH;

OCYLL[eCTB/ISITh [IO3UTUBHOE CTpaTernyeckoe I[OBeJleHMe B Pas/lMuUHbIX CUTyaLusX,
TIPOSIB/IAATH TBOPUECTBO M BOOOpakeHHe, ObITb MHULIMATUBHBIM.

PeryisiTHBHBIE YHHBepPCa/IbHbIE yueOHbIe 1efiCTBUS
Camoopranu3sanus:

CaMOCTOSITE/IEHO OCYIIeCTB/ISATh TTO3HABATE/BHYIO JeATeNbHOCTh B 00macTu (U3MKU |
aCTPOHOMMUH, BBISIB/ISTH TIPOO/IEMbI, CTaBUTh U (JOPMY/IMPOBaTh COOCTBEHHbIE 3a/lauM;

CaMOCTOSITE/IbHO COCTaB/IATh IJIaH DeLIeHHsl pPacuéTHbIX M KaueCTBEHHBIX 3a/ady, IlaH
BBITIOJIHEHUS] TIPAKTUYeCKOW paboThl C Y4Y€TOM HMEIOIIUXCS PecypcoB, COOCTBEHHBIX
BO3MOJKHOCTEM U NpeIIOYTeHNH;

JlaBaTh OLIEHKY HOBBIM CUTYaL|UsIM;

pacIMpsATh paMK1 y4eOHOTO0 TpeZiMeTa Ha OCHOBe JITMYHBIX MPeJIIouTeHNH;

JlefiaThb OCO3HaHHBINA BBIOOP, apryMeHTHpOBaTh ero, OpaTh Ha cebsi OTBETCTBEHHOCThb 3a
pelieHue;

OLIeHUBATb NTPUOOPETEHHBIN OIIBIT;

criocobcTBoBaTh  (DOPMHUPOBAHMIO U TIPOSIBJIEHWIO ApyAulMd B o0macty  (y3mKy,
TIOCTOSIHHO TIOBBIIIATh CBOM 00pa3oBaTe/ibHbIN U Ky/IbTypHbBIN YPOBEHb.

CaMOKOHTPO/1b, SMOLJUOHA/TbHBIM MHTE/IJIEKT:

JlaBaThb OLIEHKY HOBBIM CHUTYal[UsiM, BHOCUTb KODPEKTHBBI B JIeATeJIbHOCTb, OLIeHWBaTh
COOTBETCTBHE pPe3y/IbTaTOB LIe/IsIM;

B/Ia/leTh HaBbIKaMU TI03HaBaTe/IbHOW pedieKCM KaK 0CO3HaHMSI COBepIllaeMbIX JelCTBUM
Y MBIC/IUTE/IbHBIX MPOL[ECCOB, UX Pe3y/bTaTOB U OCHOBaHW;

WCTI0/Tb30BaTh MPUEMBI pedyieKCHH /IS OL|eHKU CUTYal[|uH, BbIOOpa BepHOTO PellleHus;

yMeTb OLieHMBaTh PUCKU M CBOEBPEMEHHO NIPYHUMATh PeLleHHs] TI0 X CHWKEeHUIO;

TIPUHUMATb MOTHBBI M apI'yYMEHTBI JPYTHX TIPU aHa/lu3e pe3yJibTaToB /lesTeIbHOCTH;

NIPUHUMATH Cebsi, TOHMMast CBOM HeZJOCTAaTKH 1 I0CTOMHCTBA;

TIPUHUMATb MOTHBBI M apI'yMeHThI JPYTHX TIPU aHa/lu3e pe3yJibTaToB JlesTeIbHOCTH;

TIPM3HABATh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.

B miporjecce JOCTH)KeHUsI IMYHOCTHBIX Pe3y/IbTaTOB OCBOEHUS IPOTPAMMBI 110 (PU3UKe /ISt
YPOBHS cpefiHero o6iero obpa3oBaHusi y 00yuaroIuxcsi COBEPIIEHCTBYETCS 3MOIMOHA/IbLHBIN
VHTe//IeKT, Tpe/iroJiararliiyuii cpopMHUPOBaHHOCTD:

CaMOCO3HaHUs, BK/TFOUAIOI[ET0 CIIOCOOHOCTh TIOHMMaTh CBOE IMOILMOHANIBbHOE COCTOSIHUE,
BU/IeTh HarpaBJieHUs pa3BUTHs COOCTBEHHOM SMOLIMOHAILHOM cepbl, ObITH YBepeHHBIM B cebe;

caMmoperyaMpoBaHus, BKJIFOYAIOLL[ET0 CaMOKOHTPO/Ib, yMeHHe NIPYHUMATh
OTBETCTBEHHOCTb 3a CBOE& TIOBe/leHhe, CIIOCOOHOCTb aJanTHpOBaThCs K SMOLIMOHAILHBIM
V3MeHEeHUSIM U TIPOSIB/ISITh THOKOCTh, OBITH OTKPLITHIM HOBOMY;;

BHYTpPeHHell MOTHBAL[MM, BK/IOUAIOIIell CTpem/eHWe K AOCTIKEHUIO 1eJId U YCIIexy,
OTNTUMM3M, UHULIMaTUBHOCTh, YMEHHe /1eHiCTBOBaTh UCXO/s U3 CBOMX BO3MOXXHOCTEH;

IMITaTHH, BKJIFOYAIOLeN CrocoOHOCTh TIOHMMAThb 3MOL[MOHA/TILHOE COCTOSIHHE [IPYTHX,
YUUTBIBATh €r0 TIPH OCYIL[eCTBIEHUH 00IIeH s, ClIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKHMBAHUIO;



COMa/JIbHBIX HABBIKOB, BK/IHOUAROIIIKWX CIT0COOHOCTH BBICTPAMBATL OTHOILIIEHHA C ADYTHMU
JIFOAbMH, 3a6OTI/ITbC$I, TMPOABJIATE UHTEPEC U pa3pelldTb KOH(I)J'II/IKTBI.

ITPEJIMETHBIE PE3YJ/IbTATDI

K xoH1y obyuenusi B 10 Kjacce rpejMeTHble pe3y/bTaThl Ha 0a30BOM YPOBHE [I0/DKHBI
OTpakaTh C(hOPMUPOBAHHOCTh ¥ 00YUArOIUXCST YMEHUIA:

JleMOHCTPUPOBaTh Ha IIpUMepax pojb U MeCTO (PU3MKU B ()OPMUPOBAHUM COBPEMEHHOU
HayYHOU KapTWHBI MMpa, B Pa3sBUTHMU COBPEMEHHOM TeXHUKW U TeXHOJIOTMM, B MPaKTUYECKOU
JesTe/IbHOCTH JTI0/lel;

YUWTBIBaTh TPaHULIbl NPUMEHEHWs M3yUeHHBbIX (U3NUeCKUX MoZesieil: MaTepuaabHas
TOYKa, WHepLMasbHasi CUCTeMa OTCYéTa, abCOMIOTHO TBEpJOe Teso, U/eanbHbI ras, Mofenu
CTPOEeHMs ra3oB, XUAKOCTeW W TBEPJBIX TeJ, TOYEUHBbIM 3/IeKTPUYeCKUM 3apsifi NPU pelleHnr
(u3nUecKrx 3azay;

pacrno3HaBaTh ¢u3NUecKue siBeHUs (TIPOIecchl) W OOBSICHATH MX Ha OCHOBE 3aKOHOB
MeXaHUKH, MOJIeKY/ISIPHO-KUHeTUYeCKOM TeOpUU CTPOeHMs BelljeCcTBa U 3J/IeKTPOAWHAMUKU:
paBHOMEpDHOe U PpaBHOYCKOpPEHHOe IIpsSMO/IMHelHOe [BIDKeHWe, cBoOOJHOe TajieHue Terl,
JBIWKEeHe 110 OKDY)KHOCTH, WHepLUs, B3auMozeiictBue Ten, aupdysus, OpoyHOBCKoe
JIBIDKEHVe, CTPOeHHe >KUJKOCTeH M TBEPALIX Tes, W3MeHeHHe 00bEéMa Tes TMpY HarpeBaHUM
(oxnaxeHnn), TerjioBoe paBHOBeCHe, MClapeHre, KOHZeHcalys, TlaBieHre, KpUcTa3aLus,
KWIIeHYe, BJI&KHOCTb BO3/lyXa, MOBBIIIEHME /aB/IeHUs ras3a MpPU ero HarpeBaHWM B 3aKPbITOM
cocypie, CBSI3b MeXKZy IlapaMeTpaMM COCTOSIHUSL rasa B M30Ipolleccax, 3JeKTpu3alus Tell,
B3aUMO/IeUCTBUe 3apsifOB;

OIMCBIBaTb MeXaHWYeCKoe [BIDKeHHe, UCMOo/b3ysl (pU3nueckue BeJMYMHBL: KOOpPJUHATA,
IyThb, IepeMelljeHre, CKOPOCTb, YCKOpeHWe, Macca Teja, CU/a, MMILY/IbC Tesd, KAHeTUYecKas
SHeprus, IOTeHLMa/lbHas 3Heprus, MexaHWyeckasi paboTa, MexaHuueckash MOLJHOCTb; IIpU
OMHCAaHUW TIPaBWIbHO TPaKTOBaTb (PU3MUECKUH CMBICI HWCIOAb3yeMbIX BeIMUMH, HUX
0603HaueHUs1 U eJUHHULIbI, HAXOAUTh (DOPMYJIbI, CBS3bIBAOLIME JaHHYIO (PU3UUECKYI0 BeJTMUMHY
C IPYTMMH BeJIMYMHAMY;

OINMCBIBaThb M3yuyeHHble TeIJIOBble CBOMCTBA TeJl W TeIUIOBble SIBJI€HUS, MWCII0JIb3ys
¢usnueckve BeJIMYMHBIL: [laBJeHHWe Trasa, TeMmIlepaTypa, CpeJHssli KUHeTh4yecKas SHeprus
XaOTUYeCKOro [BUKeHUs MOJIeKyJl, CpeJHeKBaJpaTU4yHass CKOPOCTb MOJIEKYJ/, KOIUYeCTBO
TEIVIOThl, BHYTPeHHsIsl 3Heprusi, pabora rasa, KO3(pQULMEHT IOJIe3HOr0 [eMCTBHUS TeIUIOBOTO
JiBUraTesis; IpY ONKCaHUX NTPaBU/IBHO TPAKTOBATh ()M3UUECKUI CMBIC/ UCTIO/Ib3YeMbIX BeJIMUKH,
uxX 0003HAueHHs W eAWHUIIbI, HAXOAWUTH (HOPMYJIbI, CBS3LIBAIOLIME [aHHYH) (HU3NUUECKYIO
Be/IMUMHY C JPYTUMU Be/IMYUHaM;

OIMCHIBaTh HU3Yy4YeHHbIe 3JIeKTPUUeCKHe CBOMCTBA BeleCTBa U 3JIEKTPUYECKHe SIBJIeHUS
(mporeccsl), UCMONb3Ysl (PU3MUECKHe BeJUYMHBL 3/1IeKTPUUYECKUN 3apsji, d/eKTpuyeckoe IoJie,
HaNpPsDKEHHOCTb  TI0J1S, TOTeHLMas, pPAasHOCTb [IOTeHL|MaloB; TPU ONUCAHUM IIPABUJIBHO
TpakToBaTh (PM3MYECKUIM CMBIC/T MCIOAb3YeMbIX BEJUUMH, MX 0003HAueHWsI U eMHULIBL;
yKa3sbIBaTb ()OpMY/ibl, CBA3bIBAIOIME JAHHYIO (PU3MUECKYI0 BeJTMUMHY C JPYTMMH BeJIMUMHAMU;

aHa/IM3UpOBaTh (Pr3MUYeCKHe MpPOLeCChl U SIBJIeHUs], MCIO/b3ysl (U3UYecKrde 3aKOHbI U
TIPUHLUIIBL: 3aKOH BCeMUpHOro TtaroreHus, I, I u III 3akoHsl HbrOTOHA, 3aKOH COXpaHeHUus
MeXaHU4eCKOW 3Hepruy, 3aKOH COXpaHeHUsl UMITyJIbCa, TIPUHLUI CYTIepIIO3ULIUU CUJI, TPUHLIUIL
PaBHOIPaBUsl UHepLMaJbHBIX CUCTEM OTCUETa, MOJIEKY/ISIPHO-KUHETUUECKYIO0 TEOPHUIO CTPOEHHUS
BellleCTBa, Ia30Bble 3aKOHbI, CBf3b CpeJiHell KWHeTUYeCKOM SHepruy TeIIOBOrO JBWKEHUS
MOJIeKy/1 C abCO/TIOTHOM TeMriepaTypoy, TepBblii 3aKOH TepPMOJMHAMHKH, 3aKOH COXPaHEeHUs
3JIeKTPUUECKOro 3apsja, 3akoH Ky/ioHa, Mpu 3TOM pas3ivyarh C/IOBECHYHO (POPMYJIMPOBKY
3aKOHa, ero MaTeMaTHueCcKoe BbIpaykeHHe W yCI0BUs (TpaHuULIbl, 00/1aCcTH) TPUMEHUMOCTH;

0OBSICHATH OCHOBHBIE TIPUHLIMIIBI ZeHCTBUSI MallIMH, TPUOOPOB U TeXHUUECKUX YCTPOMCTB;
pa3nMuaTh yCI0BUs MX 06€301MacHOr0 MCTI0/Ib30BaHKS B TTOBCEIHEBHOM JKI3HY;

BBIMO/IHATb SKCIIEPDUMEHTBI 10 MCC/Ie/JOBaHHI0 (DU3MYEeCKUX SBJIEHUMM U TIPOLIeCCOB C
UCTOMb30BaHWEeM TIPSMBbIX W KOCBEHHBIX UW3MepeHu#l, Npu 3TOM (QOpMy/IMpOBaTh



npobsieMy/3afiauy YW TUMNOTe3y y4eOHOrO SKCMepuMeHTa, CoOWpaTh YCTAaHOBKY W3
TIpe/I/IOXKEHHOTO 000pY/I0BaHusI, POBOUTH OIBIT U (POPMYJTUPOBATh BHIBO/IBI;

OCYIIeCTB/IATh TIPsSIMble M KOCBEHHbIe H3MepeHHs (HU3MUeCKUX BeJIWYMH, TIPH 3TOM
BBIOMpATh ONTUMAa/bHBIA CMOCOO W3MepeHWss M WCI0J/Ib30BaTh W3BECTHBIE METO/bl OLIEHKU
MOTPeLIHOCTeN U3MepeHul;

WCC/Ie[JOBaTh 3aBUCMIMOCTH MeX/y (PU3UUeCKHMH BeJTMUMHAMU C MCII0/Ib30BaHUEM TPSIMbIX
M3MepeHnH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCUPOBAThb pe3y/bTaTbl IO/yYeHHOW
3aBUCUMOCTH (U3MUECKUX BEJMUYMH B BUZAe Tabiaul] U rpadUKoB, [efaTb BLIBOABI TI0
pe3yJibTaTaM HCC/Ie/JOBaHMUS;

cobmofare mpaBWia 0e30MacHOro Tpyja IpH TPOBeJeHHM HCC/Iel0OBaHUNA B paMKax
yueOHOTO 9JKCIeprMeHTa, yueOHO-MCCIeZoBaTelbCKOM ¥ TIPOEKTHOW  JIeATeNbHOCTA  C
WCII0/Tb30BaHUEM U3MEPHUTE/ILHBIX YCTPOUCTB 1 J1abopaTOpHOT0 000pY/10BaHMUS;

peliath pacuéTHble 3a/aud C SIBHO 3aJaHHOW (U3MUECKOH MO/e/IbI0, HCIOMb3Ys
¢u3rueckre 3aKOHbBI U TIPUHIIUITBI, HA OCHOBE aHa/i3a YC/IOBUS 3a/laui BHIOUpPATh (U3MUECKYIO
MOJiesb, BBIJESATh (U3MUecKre BelMW4yuMHbl M (POpMy/bl, HeoOXoAWMbIe AJsi eé peleHus,
TIPOBO/IUTH PACYETHI M OLIEHUBATh PEATbHOCTD TMOJTyUeHHOT0 3HaueHUs1 (PU3UUeCKOU BeJTMUUHbI;

peliaTth KaueCTBEHHbIe 3a/laui: BBICTPAWBATh JIOTHUECKW HETPOTHBOPEUMBYIO LIETIOUKY
pacCy>XJeHuH C Oropol Ha U3y4eHHbIe 3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUeCKye sIB/IeHNS;

WCIIO/Ib30BaTh TIPU  pellleHnd y4eOHBbIX 3aJau COBpeMeHHble HH(OPMaIMOHHbIE
TEXHOJIOTUU [/l TIOUCKA, CTPYKTYPUPOBAHWSI, WHTEPIPETAl[U W TIPe/ICTaB/IeHUs y4eOHOU |
HAyYHO-TIOMY/ISIPHOM MH(OpMalyy, TOMyUYeHHOM M3 pa3/MuHBbIX HCTOYHUKOB, KPUTHUECKH
aHaA/IM3UPOBATh I0JTy4aeMyto HH(OPMaLHIO;

NIPUBOJWTEL TIPUMEpBI BK/Ia/la POCCUHCKUX M 3apyOeXHBIX YUEHBIX-(U3UKOB B Pa3BHUTHE
HayKH, 00bsICHEHHE MPOLIeCCOB OKPYIKAIOIIEro MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTH;

WCII0/Ib30BaTh TeOpeTHUecKhe 3HaHWs 10 (U3MKe B TIOBCEJHEBHOW JKU3HM ISt
obecrieueHust 6€30MacHOCTY TPU 00OpaIlleHUH € TPUOOPAMU Y TEXHUYECKUMU YCTPOUCTBAMH, JJIs1
COXpaHEeHWUsI 37I0POBbsI U CODMIO/IeHNsI HOPM 9KOJIOTHUeCKOT0 TTOBeJIeH s B OKPY Karolel cpejie;

paboTath B TPyIITe C BHINOJHEHHUEM Pa3/IMUHBIX COLMAIBLHBIX POJIeH, MJIaHUPOBATh PaboTy
TPYIMbI, pALMOHA/JLHO PpacrpefiesiiTh 00sf3aHHOCTH ¥ TJIAHUPOBATh  JIeTENTbHOCTH B
HEeCTaHJJaPTHBIX CHUTYalUsX, a/[eKBaTHO OLIEHWBATh BKJIA/, KaXKJOTO M3 YYaCTHUKOB TDYMIIbI B
pelieHre pacCMaTpHUBaeMOU TIPOOIIeMBI.

K xoHuy obyuenusi B 11 Kjiacce ripejMeTHble pe3ysibTaThl Ha 0a30BOM YPOBHE [IO/KHBI
OTpakaTh C(hOPMUPOBAHHOCTH ¥ 00YUarOIUXCsl YMEHUI:

JIeMOHCTPUPOBATb Ha TIpUMepax posb U MecTo (U3MKU B (HOPMUPOBAHUM COBPEMEHHOM
Hay4YHOW KapTWMHBI MHUpa, B Pa3BUTHMH COBPEMEHHOW TEeXHUKW U TEXHOJIOTMM, B MPAaKTUUeCKOU
JiesiTeNTbHOCTU JTH0/IeH, LIe/IOCTHOCTD U eJUHCTBO (PM3MUeCKOM KapTUHbI MUDa;

YUWTBIBaTh TpaHULIbl TPUMEHEHUs] M3yueHHbIX (U3UUECKHUX MOJeseill: TOueuHbIN
3/IeKTPUYECKUI 3apsifi, Jiyd CBeTa, TOYEUHbId WMCTOUHWK CBeTa, sifiepHas Mo/ie/ib aToMa,
HYKJ/IOHHas1 MO/leJIb aTOMHOTO $/ipa TIpY peLleHry (pU3NUecKux 3ajau;

pacrio3HaBath (hu3nyeckue siBJeHUs1 (TPOLeCCh) W OOBSCHATH MX Ha OCHOBE 3aKOHOB
5/IEKTPO/IMHAMMKN M KBaHTOBOM (DM3MKH: 37IeKTpUUecKasi IpOBOJUMOCTb, TeIJIOBOe, CBETOBOE,
XUMUYECKOe, MarHUTHOe [eWCTBUS TOKa, B3aUMO/IefiCTBUe MarHWTOB, 3/eKTPOMAarHUTHas
VH/YKLMS, [elCTBMe MarHUTHOTO TIO/s Ha IPOBOJHMK C TOKOM M JBWXKYLIMICA 3apsf,
3/IeKTPOMarHuTHbIe KoJjiebaHusi U BOJTHBI, TIPSIMOJTMHEHOe paclipoCcTpaHeHe CBeTa, OTpaXkeHue,
npesioMseHue, uHTepdepeHLus, udpakuys W TOsSpU3alus CBeTa, /JWCIepCusl CBeTa,
doToanekrpruueckuii 3¢dekT (hoTo3¢deKT), cBeToBOe JaB/eHre, BOSHUKHOBEHUe TMHeHYaToro
CrieKTpa aToMa BOJI0pO/ja, eCTeCTBeHHAs U MCKYCCTBEHHasl Paju0aKTUBHOCTh;

OTKChIBaTh M3yUYeHHble CBOMCTBA BelljecTBa (3/7IeKTpUUECKHe, MarHUTHbIE, OITHYecKue,
5JIEKTPUYECKYI0 NMPOBOAMMOCTb pPa3/IMUHbIX CPeZl) U 3/eKTPOMarHUTHbIe siBeHus (TpoLiecchl),
UCTonb3ysl ¢Gu3MUecKde BeJMUMHBL: 3JIeKTPUUECKUM 3apsif, Cujla TOKa, 3J/IeKTpUuYecKoe



HarpsbKeHre, 37IeKTpUUecKoe COTPOTUBIIeHHe, pa3HOCTh MOTEHLIMaNIO0B, 3/1eKTPO/IBIDKYILask CUa,
pabora TOKa, MHAYKLMS MarHMTHOTO ToJisi, cuia Awmrepa, cuna JlopeHlla, WHAYKTUBHOCTh
KaTYIIKWA, SHEepPrysi 3M1eKTPUYeCKOr0 W MarHUTHOTO TI0Jieid, Teproj W uyacToTa KomebaHui B
KosiebaTeslbHOM KOHTYpe, 3apsi/i U CH/a TOKa B TpoLiecce TapMOHUUECKUX 3/1eKTPOMarHUTHBIX
KosiebaHni, (OKyCHOe pacCTOsiHMe W ONTHuYecKas CW/a JIMH3bIL, TPU OMWCAaHWW TPaBHIBHO
TPAaKTOBaTh (PU3MUECKUIM CMBICT MCIIO/Ib3yeMbIX BeIUuYMH, WX 0003HaueHuss U eJUHHLIBI,
yKa3sbIBaTb ()OPMY/Ibl, CBSA3bIBAIOLIME AAHHYIO (PU3MUECKYI0 BeJIMUMHY C JPYTMMH BeJIMUMHAMU;

OMHUCHIBaTh W3yUeHHble KBAHTOBbIE $SIBJIEHWSI U TIPOLIECCBHI, HCIOJb3ysl (U3NUYecKue
Be/IMYMHBI: CKOPOCTb 3/IeKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M 4acTOTa CBeTa, SHEPrusi U
UMITy/bC (OTOHA, MEepuoJ Mojaypacrnaza, SHeprus CBA3M AaTOMHBIX siiep, TPU ONHCAHUM
NPaBU/IHO TPaKTOBaTh (PU3WYECKU CMBICT WCIOb3yeMbIX BeIWYMH, WX 0003HaueHus U
eIMHHULIbI, yKa3blBaTb (DOPMYJbl, CBSI3bIBAlOLUe [aHHYI0 (M3UUECKYH) BEJIWYMHY C JPYTUMH
Be/IMYMHAMH, BBIYUC/IATH 3HaUeHue (PU3nueckoi BeJTMYUHbI;

aHa/IM3UpOBaTh (PU3MYEeCKHe TMPOLIeCChl M SIBJIEHUS, WCIO/b3ysl (pr3nueckre 3aKOHbI U
NpUHLMMBL:  3aKOH OMa, 3aKOHbI [10C/IelOBaTeIbHOTO M TMapasiieslbHOr0  CoeAMHeHUs
MPOBOJHUKOB, 3aKoH [Ikoynsi—JleHIja, 3aKOH 3/IeKTDOMarHUTHOW WHAYKLMH, 3aKOH
NPSIMOJIMHEMHOT0 PacIpOCTpaHeHHsl CBeTa, 3aKOHbl OTPa)KeHUsI CBeTA, 3aKOHbI IPeloMJ/IeHUs
CBeTa, YypaBHeHWe OUHINTeWHa /A QOoTo3(QeKTa, 3aKOH COXpPaHEHWs SHEpPrud, 3aKOoH
COXpaHeHUsl UMIIy/IbCa, 3aKOH COXpaHeHWs 3/1eKTPUUeCcKOro 3apsiia, 3akOH COXpaHeHUs
MaccoBOr0 4MCJa, MOCTy/aThl bopa, 3aKOH pajuoakTUBHOIO pacrajia, Mpyu 3TOM pa3/inyarhb
C/IOBECHYIO (DOpPMYJIMPOBKY 3aKOHa, ero mMaTreMaTHueckoe BbIpa)KeHHe U YCI0BHUsl (IpaHMLIbI,
06s1acTH) MPUMEHUMOCTH;

OTpeJie/IATh HarpaB/eHre BeKTOpa MHJYKLMA MarHUTHOTO 10/ MPOBOJHHUKA C TOKOM,
cubl AMriiepa v cuibl JIopeHLa;

CTPOUTD U OTIMCHIBaTh N300paXkeHHe, CO3/laBaeMoe IJIOCKMM 3ePKajioM, TOHKOU JIMH30W;

BBITMIOJTHATE SKCIEPUMEHThl T0 WCC/AeI0BaHUIO0 (DHU3UUECKUX SIBJIEHWH W TIPOLECCOB C
UCTOMb30BaHWEM TIPSMBIX W KOCBEHHbIX M3MepeHWil: T1pu 3TOM  (OpMy/IHMpOBaTh
npobsiemMy/3afiauy UM TrUMOTe3y y4eOHOro SKCMepuMeHTa, CoOMpaTh YCTaHOBKY U3
TIpe/I/IOKeHHOT0 000py/I0BaHMsI, IPOBOJUTD OITBIT U ()OPMYJ/TUPOBATh BHIBObI;

OCYILIeCTBJISITb TPsSIMble U KOCBEHHble W3MepeHMs (PU3MYeCKUMX BeIUUMH, MpPU 3TOM
BBIOMpATh ONTUMAa/bHBINA CMOCO0 W3MepeHWs M WCII0/Ib30BaTh W3BECTHbIE METO/bl OL|eHKU
MOTPELLHOCTeN U3MepeHNH;

WCC/Ie/IoBaTh 3aBUCUMOCTHU (PH3MUeCKUX BeJIMUMH C UCI0/Ib30BaHWEM TPSIMbIX U3MepPeHUit:
IIpU 3TOM KOHCTPYMPOBAaTb YCTaHOBKY, (PMKCHMPOBaThb pe3y/bTaTbl MOJyYeHHOU 3aBUCHUMOCTH
¢u3nueckux BeMWUYMH B BHe Tabmui U rpaduKoB, [eaTh BBIBOJABI TI0 pe3y/bTaTaM
VICC/IeJOBaHMS;

cobsroziaTh TpaBMsia 0e30MacHOro TpyZa TpH TPOBeJeHWH WCCIe[OBaHWN B paMKax
yuebGHOro 3KCrepuMeHTa, yueOHO-UCCIejoBaTeNbCKOM U TIPOEKTHOM  /IeITelIbHOCTU  C
WICTI0/Tb30BaHMEM M3MePUTE/IbHBIX YCTPOUCTB 1 1abopaTOpHOTO 000pY/[0BaHMUS;

peliaTh pacuéTHble 3aflaud C $IBHO 3aJaHHOW (DU3MUYEeCKOW MOJe/blo, HCIOMb3Ysi
¢u3ruecKkre 3aKOHBI U TIPUHIIUIIBI, HA OCHOBE aHa/M3a YCIOBHS 33/laud BhIOMpPaTh (U3MUECKYIO
Mo/iesib, BBIJENIATh (U3MUecKre BeMUYMHbI U (OpMysibl, HeoOXOAWMble /il e€ pelleHus,
TIPOBO/IUTH PaCUéThI U OLIeHUBaTh PeajbHOCTh [10JIyUeHHOI0 3HauUeHUs! (Pr3nuecKoil BeJTMYUHbI;

pelllaTb KauyeCTBEHHbIE 3aJjaud: BbICTPAWBAThb JIOTUYECKH HENPOTUBOPEUMBYIO LIEMIOUKY
paccy’KieHHH C OTI0pOoil Ha U3yUYeHHbIe 3aKOHbl, 3aKOHOMEPHOCTH U (p13rUecKre sIBJIeHus;

WCTOMb30BaTh TPU  pellleHud yueOHbIX 3aZlau  COBpPeMeHHble HWH(OpMal[MOHHbIe
TEXHOJIOTUHU [Jisi TIOWCKA, CTPYKTYPHPOBAHWS, WHTEpIpeTali W TIpe/ICTaB/eHns] y4eOHOU |
HayUYHO-TOMY/ISIPHOM HWH(OpMAaLUM, IOJyUeHHOU W3 pas/lMuUHbIX MCTOYHUKOB, KPUTHUYECKHU
aHa/IM3UPOBAaTh N0IyYaeMyro UH(OpMaLHIo;

OOBSICHATH TIPUHLUIIBI 1eACTBUS MAallWH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, Pa3/inuaTh
yCJI0BUST X 0e30T1acHOT0 MCII0/IH30BaHMs B TIOBCEJHEBHOM JKH3HHY;



NIPUBOJUTEL TIPUMEpBI BK/Ia/la POCCHHCKUX M 3apyOeXHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, B 00bsiCHEHHE TIPOLIeCCOB OKPY>KAIOLL[ero MUpPa, B Pa3BUTHE TeXHUKU U TeXHOJIOTUH;

WCTO/b30BaTh TeOpeTHUeckre 3HaHWs 10 (U3MKe B TIOBCEJHEBHOM JKU3HU /IS
obecrieueHust 6e30MaCHOCTH TIpY 0OpallieHru C TpUbopaMu U TEXHUUECKUMU yCTPONUCTBAMU, /ISt
COXpaHEeHHUsI 3ZI0POBbsI U COOMIO/IeHNsI HOPM 9KOJIOTHUEeCKOT0 TTOBeJIeHHs B OKPY Karollel cpejie;

paboTaTh B TpYyIITe ¢ BLIMNOJHEHUEM Pa3/IMYHbIX COLMAIbHBIX POsield, TUIaHUpoBaTh paboTy
TPYIMbI, pALMOHA/JLHO PpacrpefiesiiTh O00sf3aHHOCTH ¥ TJIAHUPOBATh  JIeTEIbHOCTH B
HeCTaH/apTHBIX CUTyallUsX, a/leKBaTHO OLIeHMBATh BKJIAJ, KaXK/0r0 M3 YYaCTHUKOB T'DYIIbI B
pelieHre pacCMaTpHUBaeMOU TPOOJIeMBbI.



IV. TemaTnueckoe njiaHupoBaHue

Ne Ha3BaHue Kon-| OcHoBHBIEe BU/BI AeSITETBHOCTH J/IeKTPOHHBbIE
n/n pasjena BO (yudposbie)
yacos oOpa3oBaTe/IbHbBI
e pecypcsl
10 x1acc
Paszpen 1. ®u3uka ¥ MeTo/ bl HAYYHOI'0 N03HAHUA 2 yaca
1 | ®usuka — HayKa O 2 | ®opmMHpOBaTh YMEHUs IOCTAHOBKU http://school-

npupojie. HayuHsie
MeTO/IbI [T03HaHUS
OKpY>KaroIllero Mypa.
Ponb 3kcniepumenTa u
TeOpUU B MpoLiecce
TIO3HAHWS IPUPO/JBIL.
OKCIepUMEeHT B
¢dusuke

Lesiel 1esiTe/IbHOCTH, TJIAaHUPOBATh
COOCTBEHHYIO J1eITe/TbHOCTD [IJIs
JIOCTVDKEHUSI TI0CTaB/IeHHBIX 1ieJiei,
pa3BUBaTh CIIOCOOHOCTH SICHO U
TOYHO M371araTb CBOU MBICJIH.
[IpousBoAUTE U3MepeHus
¢bu3nyecKux BeJMUMH. BbicKasbIBaTh
TUITOTE3bI /1151 00bICHEHUS
HabJII0IaeMbIX SIBIEHU.
[IpepnsiaraTe MOZie/U SIBJIEHUH.
YKa3bIBaTh TPaHULIbI TPUMEHUMOCTH
(bU3MYeCcKUX 3aKOHOB

collection.edu.ru/

Paszgen 2. Mexanuka 18 uacos

2

Tema
1.KunHemamuka

5

[IpoBefeHue 5KCreprMeHTa: U3yUYeHue
HepaBHOMEPHOTO JIBI)KEHUS C L|e/IbI0
oripeZie/ieHNs1 MTHOBEHHOM CKOPOCTY;
WCCrie/j0BaHNe COOTHOILIEHHST MEXIY
MyTSIMU, TIPOM/I€HHBIMH TEJIOM 3a
T0C/IeloBaTe/IbHbIe PaBHbIE TPOMEKYTKH
BpeMeH! TPH PaBHOYCKOPEHHOM /IBIDKEHUH
C HavaJbHOM CKOPOCTHIO, PABHOU HYIIIO;
V3yueHHe JBWKeHUs 11apyvKa B BSI3KON
KuakocTi. OObsiCHEHHEe OCHOBHBIX
TIPUHLIMIIOB /1efICTBUSI TEXHUYEeCKUX
YCTPOMCTB, TaKUX KaK: CMHOMETP, LielHbIe
Y peMEHHbIe Tlepe/jaull JBWKeHus; U
yCIOBUH X 6e30MacHOr0 UCIO/b30BaHMS B
TIOBCe/IHEBHOM >KM3HU. PellieHre pacyéTHBIX
3a/1au C SIBHO 3a/IaHHON (Qu3ruecKoi
MO/ieJIbI0 C UCI0/b30BaHUEeM OCHOBHBIX
¢dopmys kuHemMaTHKU. ITocTpoeHue 1
aHa/m3 rpaUKoOB 3aBUCUMOCTeN
K{HEeMaTU4YeCKHX BeJIMUMH OT BPEMEHHU.
Pacmno3naBanme (pri3uuecKux siBIEHUN B
yueOHBIX OTBITaX ¥ OKPY>KaOLIeH XKU3HU:
pPaBHOMEpHOE U PaBHOYCKOPEeHHOe
MPSIMOJTMHEWHOE JBM)KEHHe, CBOOOIHOe
najieHue TeJl, IBVDKEHHeE 110 OKPY>KHOCTH.
OnycaHye MeXaHUYeCKOro [IBIKEHHUS C
WCII0/1b30BaHUEM (PU3UUYeCKUX BeJTMUMH:
KOOpJMHAaTa, MyTh, [lepeMellleH1e,
CKOpOCTb, yCKOpeHHe. PaboTa B rpymnmax
TIpY TIJIAHUPOBaHWH, TTPOBEJIeHHH 1
VHTEePIIPeTALMH Pe3y/IbTaToB OIBITOB U
aHasM3e JI0TOTHUTETBHBIX UCTOUHHKOB
uH(opMalKH 0 TeMe.

http://class-
fizik.ru/10cla.html

Tema 2. /lTunamuka

HpOBe,ZLEHI/IE SKCIIepruMeHTa:

http://class-




WCClejoBaHre 3aBUCMMOCTH cun yrpyrocty,| fizik.ru/10cla.html
BO3HHMKAIOIMX B MPY)XUHE 1 PESHHOBOM | 1yt //school-
obpaste, oT ux Aedopmalun; u3yyeHue .

JBIKeHus 6pyCcKa 1o HAK/IOHHOM MI0CKOCTH; collection.edu.ru/

WccieloBaHNe yCIOBUM paBHOBeCHS
TBEP/IOTO TeJla, UMEOIIIer0 OCh BpallleHusl.
O6bsicHeHre 0COOEHHOCTeM PABHOMEPHOTO U
PaBHOYCKOPEHHOTO TIPSIMOJTMHEHHOTO
IIBYDKEHMs, CBOOOJHOTO MafieHust TeJl,
[IBVDKEHUS TI0 OKPY)KHOCTH Ha OCHOBe
3aKoHOB Hb10TOHA, 3aKOHa BCEMUPHOTO
TsaroteHust. OObsICHEHNE OCHOBHBIX
TIPUHLIUTIOB JeHCTBUS TeXHUUeCKUX
YCTPOMCTB, TaKWUX KaK IMO/IIATTHUKH.
OO6bsicHeHHe JABW)KEHHUS UCKYCCTBEHHBIX
CTIyTHUKOB. PellleHre pacuéTHBIX 3a7au C
SIBHO 3a/IaHHOM (PM3HUECKOI MOJIENBIO C
WICTI0/Tb30BaHNEM OCHOBHBIX 3aKOHOB U
¢dhopmyn fuHaMuKU. PacriosHaBaHue

(bU3NUEeCKUX SIBIEHUH B yUeOHBIX OMbITaX U

OKpY>Karolleil >KU3HU: UHepLUs,
B3auMogieiicTBUe Tesl. AHaM3 HU3NUeCcKUX
TIPOLIECCOB U SIBJIEHHH C MCIIOIb30BaHUEM
3aKOHOB Y IPUHLIUIIOB: 3aKOH BCEMHUPHOTO
tsarotenus, 1, II u III 3akoHbl Hb10TOHA,
TIPYHLIVT CYTIEPIIO3ULIU CHJT, IPHUHLIUI
PaBHOMNPaBHOCTH UHEPLIMATbHBIX CUCTEM
oTCuéTa

Tema 3. 3akoHbl
COXpaHeHusl 8
MexaHuke

6 IIpoBefeHuve 3KCrIeprMeHTa: U3y4yeHue http: //class-
abCoJTFOTHO HEYTIPYTOro y/iapa C MOMOILBIO fizik.ru/10cla.html
JIByX O[JMHaKOBBIX HUTSIHBIX MasiTHUKOB;
WCCTIeIoBaHKe CBsI3U PaboThI CHITBI C
V3MeHeHHeM MeXaHUUecKol SHepruu Tena Ha)
TIpUMepe PacTsKeHUs pe3SUHOBOIO XKIyTa.
PemieHrie pacuéTHBIX 3a/jau C SIBHO 3a/JaHHON
(ur3ryecKoit MOZIesbI0 C UCII0/Ib30BaHUEeM
OCHOBHBIX 3aKOHOB U (pOpMy/1 AVHAMUKY U
3aKOHOB COXpaHeHus. PelieHue
KaueCTBEHHBIX 3a/jau C ONIOPOH Ha
V3y4JeHHble B pa3fiesie «MexaHHKa» 3aKOHBbI,
3aKOHOMEPHOCTH U (pri3nvecKue SIBIeHUSI.
OnucaHne MeXaHU4eCcKoro JBHKeHUs C
WCII0/Ib30BaHNeM (PU3UUYEeCKUX BeTUUNH:
VMIIYJ/IbC TeJla, KUHeTHUeCKasi SHeprus,
MOTeHLa/IbHas SHeprus, MexaHu4yeckas
pabota, MexaHMYeCKast MOLLTHOCTb. AHa/N3
(hm3MUeCKHX MPOLIECCOB U SIB/IEHHUH C
WCII0/Ib30BAHKEM 3aKOHA COXPaHeHUs!
MeXaHUYeCKOU SHepruy, 3akoHa COXpaHeHust
umy/bca. O6bsicHeHHe 0CHOBHBIX
TIPUHIIMIIOB JIefICTBYSI TEXHUYEeCKUX
YCTPOMCTB, TaKUX KaK: BOJJOMET, KOTIED,
MIPYKUHHBIA rucToneT. O6bsicHeHHe
[IBIDKEHHS paKeT C OTIOpOM Ha U3y4eHHbIe
(r3nuecKrie BeJIMYMHBI ¥ 3aKOHBI MEXaHUKH.
Hcrnonb30BaHye MPU MOATOTOBKE COOOIIEHUH
0 NpYMeHeHNH 3aKOHOB MeXaHHUKU
COBpeMeHHbIX UH(OpMaLMOHHbIX
TeXHOJIOTUH /15 TIOUCKA, CTPYKTYPUPOBaHUS,
HHTepIpeTaLyy U NpeCTaB/IeHns
vHpOpMaLIY, KPUTUUECKHUM aHa/In3
T0/Ty4aeMou WHhOpMaLu




Pa3pen 3. MoJieky/isipHasi pu3NKa ¥ TepMOAMHAMHUKa 24 yaca

5

Tema 1. OcHo8bl
MO/1eKy/15IPHO-
KUHemu4eckou
meopuu

9

ITpoBeieHHe 3KCIIepUMeHTa:
orpe/ie/ieHHe MacChl BO37lyxa B KJIaCCHON
KOMHaTe Ha OCHOBe M3MepeHHl 00béMa
KOMHaTBI, IaB/IeH!s] U TeMITepaTypbl BO3AyXa
B Helf; MCC/IeloBaHNe 3aBUCUMOCTH MeXy
rapamMeTpaMM COCTOSIHWSI pa3pe>KeHHOT0 Ta3a,
OOBsicHeHVe OCHOBHBIX TTPUHIIUTIOB
JleliCTBUM TeXHUUECKUX YCTPOMCTB, TaKUX
Kak: TepMOMeTp U 6apoMeTp; 1 YCI0BUH HX
6e30macHOro MCI0/IL30BaHuUs B
TIOBCeJHEeBHOM KM3HU. Pacrio3HaBaHue
(U3UUECKUX SBIEHUI B yUeOHBIX OMbITaX U
OKpYJKaroIei Ku3Hu: 1uddysus,
OpoyHOBCKOe /BIKeHue. OrnrcaHue
TEIJIOBBIX SIBJIEHUH C UCII0/Ib30BaHUEM
¢bu3rUecKUx BeJIMUMH: JaB/leHye rasa,
TeMIepaTypa, CpeJHsisl KHHeTH4YecKast
SHEPTHsi XaOTUYeCKOTO JABH)KEHHUs MOJIEKYI,
CpeJHeKBa/[paTUUHasi CKOPOCTb MOJIEKYJI.
Ananu3 ¢pr3MYeCcKUX MPOLECCOB U SIBJIEHUH C
WICTI0/TE30BaHMEM MOJIEKYIISIPHO-
KWHEeTHUYeCKO! TeOpUH CTPOEHUS Bell|eCcTBa,
ra30BBIX 3aKOHOB, CBSI3U Cpe/IHeN
KUHeTUYeCKO} 3Hepruu TeIIoBOro
[BIDKEHUS] MOJIeKYJI ¢ abCOMOTHON
TeMIiepaTypoi. PelieHre pacuéTHBIX 3374 C
WCII0/Ib30BaHMEM OCHOBHBIX TIOJIOXKEHUH
MKT, 3aK0HOB ¥ (POPMYJT MOJIEKYJIIPHOU
¢dusuku.

http://class-
fizik.ru/10cla.html

Tema 2. OcHoébl
mepmMoOuUHAMUKU

10

IIpoBeseHre yueHUYECKOTO
JKCIIepUMeHTa: U3MepeHue y/iebHON
TEeIVIOEMKOCTH BelljecTBa. OObsicCHeHe
OCHOBHbIX TIPUHLIUIIOB JIeCTBUS
TeXHUUYECKHX YCTPONCTB, TaKHX Kak:
JBUTaTe/b BHYTPEHHEr0 CropaHusi, ObITOBOM
XOJIOJU/TbHYK, KOHAWLMOHED; ¥ YCIOBUM X
6e3- 0MacHOro UCIOIb30BaHuUs B
TOBCe/IHEBHOM >KM3HU. OmnrcaHue N3y4YeHHbIX
CBOICTB TeJ Y TeIJIOBBIX SIBJIEHUN C
WCII0/Ib30BaHNeM (PU3UUYeCKUX BeTUUNH:
JiaBJieHue rasa, Temreparypa, KoJu4ecTBo
TEIIOThl, BHYTPEeHHsIs1 SHeprusi, paboTa rasa.
PemeHyie pacuéTHBIX 3a/jau C SIBHO 3a/laHHOU
(m31UeCcKoi MOZe/bIO C UCTIONB30BaHNEM
OCHOBHBIX 3aKOHOB 1 (hOpMyJ1
TepMOAVHAMUKU. PelieHre KauyeCTBeHHBIX
3a/la4 C OTOpoi Ha U3y4eHHbIe B pasfiere
«MonekyJisipHast GU3MKa U TepMOAVHAMUKa»
3aKOHbI, 3aKOHOMEPHOCTH U (hU31UecKre
SIBJIEHUSL.

http://school-
collection.edu.ru/

Tema 3.
Aczpezamuble
cocmosiHus
gewjecmea. dPazoeble
nepexoobl

[TpoBeneHue 3KCIIepUMeEHTa: U3MepeHue
OTHOCHUTE/IbHOMN BJIa)KHOCTH BO3ZyXa.
OO6BsicHeHre OCHOBHBIX TTPHUHIIUATIOB
JIeUCTBUSI TEXHUUECKUX YCTPOMCTB, TaKMX
KaK: TUTPOMETp U TICUXPOMETP, KaJlOpUMeTp;
U yCJIOBUH X 6€301acHOro UCTO/b30BaHuUs B
TOBCe/IHEBHOM >XM3HU. OnrcaHue
TIPUHLIUTIOB TIOJIyYeHUs] COBPEMEHHBIX
MaTepHasioB, B TOM 4Kc/ie HAHOMaTepHUasioB.
PermeHrie pacyéTHBIX 3a/1au C SIBHO 3a/]laHHOM

http://school-
collection.edu.ru/




(h131UeCKOoi MO/IeNTBbIO C MCIIO/Tb30BaHUEM
ypaBHEHUs TeTUIOBOro OanaHca. PerrieHue
KaueCTBEHHBIX 33/1au C OTMIOPOM Ha
W3yueHHbIe 3aKOHbI, 3aKOHOMEPHOCTU U
(busnueckue sIB/IEHNS 110 TEME.
Pacrio3HaBaHMe GU3NYECKUX SIBJIEHUI:
Jedopmalyisi TBEPABIX TeJl, HarpeBaHUe U
OXJIaXK/IeHUe TeJl, N3MeHeHHe arperaTHbIX
COCTOSTHUH Bell[eCTBa U 00BbsICHEHNE MX Ha
OCHOBE 3aKOHOB U (POPMYJT MOJIEKY/IIPHOU

bu3uKy.

Pazpen 4. DnekTpojuHaMu

Ka 224

dCa

8

Tema 1.
J/1eKmpocmamuka

10

[TpoBefeHue 5KCIIepUMeHTa: U3MepeHue
3/IeKTPOEMKOCTH KOHZeHcaTopa. OObsicCHeHue
OCHOBHBIX TIPUHLIUTIOB JIeHCTBUS
TeXHUUYEeCKHUX YCTPOWCTB ¥ TeXHOIOTHH,
TaKUX Kak: 3J1eKTPOCKOIL, 3/IEKTPOMETP,
3/1eKTpOCTaTHUecKas 3alljuTa, 3a3eM/IeHNe
3J/IeKTpOIpruOOpOB, KOH/EHCATOP,
KOITMPOBAJIBHBIH armapatr, CTPyWHBIN
TIPUHTED; ¥ yCIO0BUH MX Ge30rmacHoro
TIPYMeHeHHsI B ITPaKTHUEeCKOM )KU3HH.
PermeHrie pacyéTHBIX 3a/]au C SIBHO 3a/laHHOU
¢bu3KrYecKoil Moziesbo C UCII0/Ib30BaHUEM
OCHOBHBIX 3aKOHOB 1 (hOpMyJ1
3/1eKTPOCTaTHKU. PellleHne KaueCTBeHHbIX
3a/lay C ONOPOM Ha U3yUYeHHble 3aKOHBI,
3aKOHOMEPHOCTH U (hr3nyueckye siB/IeHHs 110
TeMe «3JJIeKTpocTaThKa». Onucanue
M3yuYeHHBIX CBOMCTB BelljecTBa U
3/IeKTPUUECKHUX SIBJIEHHUH C UCII0/Ib30BaHUEM
(hM3MUeCKUX BeMUMH: IeKTPHUUeCKUH 3apsif,
HarpsDKEHHOCTH JIEKTPHUUECKOTO TTOJIS,
TMOTeHL1a/l, Pa3HOCTh MOTEeHL{1AJIOB,
3/1eKTPOEMKOCTB.

http://
interfizika.narod.r
w/index.html

Tema 2.
ITocmosuHbili
3/1eKmpuueckutl
MOK. Toxku 8
Pas/uYHbIX Cpeoax

12

[TpoBeseHMe SKCTIEpUMEHTA: U3yUeHre
CMeILIaHHOTO COeJUHEeHHsI Pe3UCTOPOB;
n3mepenue 3/1C UCTOYHMKA TOKA U ero
BHYTPEHHET0 COIPOTUB/IeHUs; Hab/II0AeHre
snekTposu3a. O6bsCHEeHHEe OCHOBHBIX
TIPUHLIUIIOB JIeMCTBUS TEXHUUECKUX
YCTPONCTB U TEXHOJIOTUM, TaKUX Kak:
amrepmeTp, BOJIbTMETp, PeoCTar,
HMCTOYHUKU TOKA, 3/IeKTPOHArpeBaTe/bHbIe
NpUOOPBI, 37IEKTPOOCBETUTE/IbHBIE
npubOpbI, TEPMOMETP COTMIPOTHUB/IEHMS,
BaKyyMHBIU JU0/], TeDMUCTOPBI U
(hoTOpe3nCTOPEI, TTOJTYTIPOBOTHUKOBBIH
JIMO/, TaJIbBAaHWKA; U YCJIOBUM UX
6e30MacHOT0 NMPUMeHeHHs! B TPaKTHUECKOU
JKU3HU.. AHa/IU3 3/1eKTPUUeCKUX SIBJIeHUH U
TIPOLIECCOB B LIETISIX TIOCTOSIHHOT'O TOKA C
WCI10J/Ib30BaHHEM 3aKOHOB: 3aKOH OMma,
3aKOHOMEPHOCTH MOC/IeJ0BaTe/IbHOTO U
TapasiiesiLHOr0 CoeZJUHeHUsI TPOBOJHUKOB,
3akoH [bxoyns— Jlenna. Onucanve
M3yueHHBIX CBOWCTB BelllecTB U
3/1IeKTPUYECKUX SIB/IEHUH C UCII0/Ib30BaHHEM
(b13MYeCcKUX BeJTMUMH: 37IeKTPUUeCKUit
3apsifi, CUia TOKa, 3eKTpuueckoe
HampsDKeHHe, 37IeKTpruecKoe

http://school-
collection.edu.ru/




COTIPOTUBJIEHHE, Pa3HOCTh NIOTEHIINAOB,
3/IC, paboTa TOKa, MOIIHOCTh TOKa.
Vicnionb3oBaHue HHGOPMALIMOHHBIX
TeXHOJIOTHM 115 TIOMCKa,
CTPYKTYPUPOBaHWUsi, UHTepIIpeTaLu 1
TipeiCcTaBJieHys MHPOPMALUH TIpU
TO/ITOTOBKE COOOIIEHUH 0 MPUMEHeHUN
3aKOHOB TIOCTOSIHHOTO TOKAa B TEXHUKE U
TeXHOJIOTUSIX

umoz0 68

11 knacc

Paspen 4. Dnekrpogunamuka 11 yacos

1 Tema 3. MazHumHoe 11
nose.
J/eKmpomazHUmMHas

UHOyKYus

[TpoBefeHue SKCIIepUMeHTa: U3yUYeHne
MarHUTHOTO I10JIs1 KATYIIKU C TOKOM;
WCCrie[joBaHNe J1efCTBUSI TOCTOSTHHOTO
MarHuTa Ha paMKy C TOKOM; MCClefloBaHue
SIBJIEHUSI 3/71eKTPOMarHUTHON MHAYKLWH.
OO6bsicHeHre OCHOBHBIX TIPUHLUIIOB
ZIeNCTBUS TEXHUUECKUX YCTPOMCTB, TAKUX
KaK: TIOCTOSIHHbIE MarHUTHI,
3/IeEKTPOMArHUThI, 31€KTPO/JBUraTeb,
YCKOPUTE/H 3/IeMeHTapHBIX YaCTHL,
VH/IYKLIMOHHasl T1eub; ¥ YCJIOBUM UX
6e30MacHOro NIpyMeHeHus! B IPaKTUYeCKOi
JKU3HU. PellleHne pacuéTHBIX 3ala4 Ha
rprMeHeHue GopMmyn TeMbl «MarHuTHOe
Tojie. D7IeKTPOMarHUTHast UHYKLSI».
PerieHne KaueCTBEHHBIX 33/lad TI0 TeMe
«MarHuTHoe 110/1e. DJIeKTpOMarHUTHast
uHAYKLUsA» . Onpe/iesieHre HarlpaB/leHus!
BEKTOPa UHAYKLUA MarHUTHOTO TIOJIs
TIPOBOZIHUKA C TOKOM, CW/Ibl AMIlepa U CHJIbI
Jlopenija. Pacrio3HaBanue (priznueckux
SIBJIEHUH B y4eOHBIX OIbITax U
OKpY’KaloI1lel KM3HU: B3aUMOJeliCTBHe
MarHuTOB, 3/IeKTPOMarHUTHasi UHAYKLS,
JlefiCTBYe MarHUTHOTO TI0JISI Ha TIPOBOJJHUK
C TOKOM U [IBVDKYLIMICS 3apsi. AHamm3
5/IeKTPOMarHUTHBIX SIB/IEHUH C
WCII0/Ib30BaHUEM 3aKOHa
3/1eKTPOMarHUTHON MHAYKLMU. OnrcaHue
W3yUeHHBIX CBOMCTB BeL|eCTB U
3/IeKTPOMarHUTHBIX SIB/IEHUH C
WICTI0/Ib30BaHNeM (U3UYeCKUX BeJTMUMH:
VH/IYKLWSI MarHUTHOT'O 107151, CHJla AMITepa,
cuia JlopeHLa, UHAYKTUBHOCTD KaTyIIKH,
SHEprUs 3J1IeKTPUUECKOr0 ¥ MarHUTHOTO
nojied

http://class-
fizik.ru/11cla.html

Paspen 5. Kose0anus 1 Bo/IHBI 24

Yaca

2 Tema 1.
MexaHuueckue u
3/1eKMpPOMAazHUMHbIE

9

IIpoBefeHue s5KcrieprMeHTa:
WCccrie[joBaHNe 3aBUCUMOCTH 1epro/ia MasibIX
KoJie0aHWi rpy3a Ha HUTH OT JJIUHbI HUTH U

http://class-
fizika.ru/




Ko/s1e0aHus

MacChl TPy3a; UCCile/J0BaHKe TIePeMEeHHOT0
TOKA B LIETIH U3 [T0C/Ie[J0BaTeIbHO
COeIMHEHHBIX KOH/IEHCATOPA, KaTyLIKU U
pe3uctopa. OObsiCHEH!e OCHOBHBIX
TIPUHILIUTIOB JIEHCTBUS TEXHUYECKUX
YCTPOMCTB, TAaKUX KakK: 3JIeKTPUUYECKUI
3BOHOK, I'eHepaTop IepeMeHHOT0 TOKa,
JIMHUM 3JIeKTpoTiepe/jay; U YCIOBUN UX
6e301acHOT0 TIPUMEeHeHHsT B ITPaKTHUeCKOU
>KU3HU. PelrieHne pacuéTHBIX 3a/1a4 C SIBHO
3a/laHHON (hr3UUeCKOl MO/JIeNbIo C
WICII0/Tb30BaHUEM OCHOBHBIX 3aKOHOB U
(hopMmyJ1, OMMCHIBAOLIUX MEXaHUUEeCKHe U
3/IeKTPOMarHUTHbIe KosiebaHus. OnucaHue
W3YYeHHBIX MEXaHUUeCKUX U
3/IeKTPOMarHUTHBIX KO1ebaHu ¢
WCTI0/Ib30BaHHeM (U3UYeCKUX BeJTUUNH:
TIepHo/L M YacToTa KosiebaHuH, aMIiMTya u
(haza kosiebaHui, 3a- psfl U CU/la TOKA B
MpOLIeCCce TapPMOHUUECKUX
3/IEKTPOMAarHUTHBIX KojiebaHuil. Pelienue
KaueCTBEeHHbIX 33/1au C OTIOPOH Ha
V3yueHHbIe 3aKOHbI, 3aKOHOMEPHOCTH,
OTTMCHIBAIOIIE MeXaHIUeCcKre U
3/IeKTPOMarHuTHeIe Kosiebanust. Pabota B
TpyINax Mpy MJIAHUPOBaHWH, TTPOBe/IeHNH U
WHTEPIIPeTaLK Pe3y/TbTaToB OIBITOB, U
aHasv3e J0TOTHUTETbHBIX UICTOUYHHUKOB
vH(OpMaLIMH 110 TeMe

Tema 2.
Mexanuueckue u
3/1eKMpOMazHUmMHbIe
60./THbI

OO6bsicHeHHe OCHOBHBIX TIPUHIIUTIOB
JleMICTBUSI TeEXHUUECKUX YCTPOUCTB U
TeXHOJIOTHH, TaKHUX KaK: My3bIKa/lbHbIe
WHCTPYMEHTBI, Y/IbTPa3ByKOBasi IMarHOCTHKA
B TeXHUKe U MeJML{He, pajap,
PajUoNpUEMHUK, TelleBU30p, aHTEHHa,
tenedoH, CBU-rnieus; 1 ycyioBuii ux
Ge30macHOro rprMeHeHust B TPaKTUIeCKOH
JKU3HU. PellieHne pacuéTHBIX U
KaueCTBEeHHBIX 33/1a4 C OTIOpOy Ha
V3yueHHbIe 3aKOHBI 1 3aKOHOMEPHOCTH,
OMNMChIBAIOIIME PacIIPOCTPaHeHUe
MeXaHNYeCKUX U 3/IeKTPOMarHUTHBIX BOJH.
Hcnonb3oBaHKe MH(GOPMaLMOHHBIX
TeXHOJIOTUH /15 TIOUCKA, CTPYKTYPUPOBaHKS,
VHTepIIpeTallH 1 MpeJCTaBl1eHNs
MH(OpPMALIMH MPU MOTOTOBKE COODIIeHMIH
00 UCIOMb30BaHNUY 3/1EKTPOMArHUTHBIX BOJTH
B TEXHHKE. YUacThe B IUCKYCCHU 00
3/IeKTPOMAarHUTHOM 3arpsi3HeHUH
OKpy>Karolleil cpesibl. PaboTa B rpymmnax rnpu
TI/IaHUPOBaHUY, NIPOBeJeHUU U
VHTepIIpeTalL Pe3y/IbTaToB OIbITOB U
aHa/M3e JI0MOJHUTE/TBHBIX UCTOYHMKOB MH-
dhopmaruu o Teme

http://school-
collection.edu.ru/

Tema 3. Onmuka

10

IIpoBefeHre 5KCrIeprMeHTa:
HabJTIo/IeHre AUCTIEPCHUU CBETa; U3MEPEeHHe
TI0Ka3aTeJIs] [IPesIOM/IeHUsI CTeK1a;
HCCIeioBaHye CBOMCTB N306pakeHUH B
nuH3ax. OOBsICHEHHe OCHOBHBIX TIPUHLIUIIOB
JIeNCTBUS TEXHUUECKUX YCTPOUCTB U
TeXHOJIOTHH, TAaKWX KaK: 0UKH, JIyIa,

(oToanmapar, MPOeKI[MOHHBIY aMIapar,

http://
interfizika.narod.r
w/index.html




MHKPOCKOTI, TeIeCKOII, BOJIOKOHHAs! OTTHKa,
IudpakuyoHHas PeIéTKa, ToNpon; U
ycoBuii ux 6e30acHOro pUMeHeHus B

MIPaKTHYeCKOM >KU3HH. PellleHre pacuéTHBIX

3ajiau C sIBHO 3a/laHHOM Qu3ruecKon
MOZBIO C UCTI0/Ib30BAHUEM OCHOBHBIX
3aKOHOB 1 ()OPMYJ/T TeOMeTPHUYUECKOM ONTHKH.
[MocTpoeHue U onMCcaHKe N300paXkeHvsl,
C03/1JaBaeMOr0 TJIOCKUM 3epKajioM, TOHKOU
JH30M. Pacno3HaBaHue (hpM3HuecKux
SIBJIEHU B OMbITaX U OKPY)KaIoIL{el >KU3HU:
TIPSIMOJIMHEMHOe pacrpocTpaHeHre CBeTa,
OTpa’keHHe, IpesioMieHHe, UHTep(epeHIs,
Idpakys U OJIsIpr3aLiysi CBeTa,
Jucriepcrst cBeta. AHaIM3 ONTHYECKUX
SIBJIEHUH C UCTIO/Tb30BaHNEM 3aKOHOB: 3aKOH
TIPSIMOJTMHEMHOT0 PacrpoCTpaHeH!s! CBeTa,
3aKOHBI OTPaKEeHUsI CBETa, 3aKOHBI
nipesiomsieHust cBeTa. OmnycaHue ONTHUECKHX
SIBJIEHU C HUCTI0/Ib30BaHNeM (HU3UIeCKUX
BeJIMUMH: (POKYCHOE PacCTOsTHHE U
ONTHYECKasi CHJIa JIWH3bI

Pa3pgen 6. OcHOBBI cieljMa/IbHOM TeOPUHM OTHOCUTE/IBHOCTH 4 yaca

5

[ToctynaTe! Teopuu
OTHOCHUTEJIbHOCTU

4

PellieHrie kKaueCTBeHHBIX 3a/1a4 C

3aKOHOMEPHOCTH ¥ (pr3UUeCKUe SIBJIEHUS 110
TeMe «OcHoBbl CTO». Ucriosib3oBaHue
MH(OPMAaLIMOHHBIX TEXHOJIOTHH /1JIsl TIOUCKa,
CTPYKTYPUPOBaHUS, UHTEPIIpeTaluu U
TIpe/iCcTaBJieHys MHPOPMAaL[|K T1pU
TO/ITOTOBKe COOOILeHUH O rpaHuIjax
TIPUMEHUMOCTH KJIaCCUUeCKON MeXaHHUKU U

ocHoBax CTO

OHOpOfI Ha M3y4YeHHBbIe 3aKOHBI, COHection edu ru/

http://school-

Pa3jien 7. KBanToBas ¢pusuka 15 yacoB

6

Tema 1. SaemeHmbi
KE8AHMOEOoU onmuKu

6

OO6bsicHeHHe OCHOBHBIX TIPHHLIUIIOB

Kak: poToa/1eMeHT, POTOAATUHK, COTHEUHAS
OaTapest, CBeTOZMO/]; U YCIOBUN MX
0e30rMacHOro TIPUMEHEHHSs! B TTPAaKTHUECKOU
>KU3HU. PellieHre pacuéTHBIX 3a/1a4 C SIBHO
3ajaHHOM (PH3UUeCKOit MOZIeNbI0 C
WCI0JIb30BaHUEM OCHOBHBIX 3aKOHOB U
(hopMyJ1 KBAaHTOBOM ONTHKY. PerieHne
KauyeCTBeHHBIX 33/1a4 C OTIOpOM Ha
W3yueHHbIe 3aKOHbI, 3aKOHOMEPHOCTH
KBaHTOBOU oNTUKU. Pacrio3HaBaHue
(hU3MUeCKUX SBJIEHUH B yUeOHBIX OIbITaX:

tdotoanexTpruueckuii 3pdekr, ceeToBOE
napnienre. OnycaHye N3yueHHbIX KBAHTOBBIX
SIBJIEHUH U MPOLIECCOB C UCIO/Ib30BAaHUEM
(r3MUeCcKrX BeJIMUMH: CKOPOCTh
3/IeKTPOMarHUTHBIX BOJH, [JINHA BOJHBI 1
YacTOTa CBeTa, JHEPTHsi M UM- IyJIbC oTOHa.

AEUCTBUA TEXHUUECKHUX YCTPOUCTB, TAKUX COHECtiOD.edU.FU/

http://school-

Tema 2. CmpoeHue
amoma

4 [TpoBeseHue SKCIIEPUMEHTA:

Halbsro/ieHre TUHeHYaToro CreKTpa.
OO6bsicHeHre OCHOBHBIX TIPUHLUIIOB
JIeNCTBUS TEXHUUECKUX YCTPOMCTB, TAKUX
Kak: CITeKTPOCKOTI, Jla3ep, KBAHTOBBIH
KOMIIBIOTED; ¥ YCIOBUH UX 6e30macHOro
TIpYMeHeHHs] B ITPAKTHUeCKOH JKU3HH.

http://class-
fizik.ru/11cla.html




PeliieHrie KaueCcTBeHHBIX 3a4a4 C 01'[0p0171 Ha
H3yUeHHbIe 3dKOHbI, 3dKOHOMEPHOCTH U
¢usnueckue sByieHus 1o TeMe «CTpoeHue
aToma». Pacrio3HaBaHue (pu3nuecKux
SIBJIEHUH B y‘—IEGHLIX OIIbITaX: BO3HUKHOBEHHE
JIMHEeMUaToro CIIeKTpa. AHam3 KBaHTOBBIX
TpoLjecCcoB U SIBJIEHUN C UCII0/Ib30BaHUEeM
nocryaToB bopa

Tema 3.
AmomHoe s0po

IIpoBeseHre yueHUYECKOTO
SKCIIepUMeHTa: UCC/ieZloBaHe TPEKOB UaCTHL]
(o roToBbIM (hoTorpadusim). ObbsICHEHNE
OCHOBHBIX TIPVHLWIIOB [eHCTBUS
TeXHUUECKHX YCTPOUCTB, TaKUX KaK:
JO3UMeTp, Kamepa BubcoHa, siiepHbIid
peakTop, aToMHasi 6omMba; U yC/IOBUH UX
6e301acHOT0 TIPUMEeHeHHs! B ITPaKTHUeCKOU
>KU3HU. PellleHre KaueCTBEHHBIX 3a7iay C
OTIOpOi Ha U3yuyeHHbIe 3aKOHBI,
3aKOHOMEPHOCTH U (pr3nuecKue siBJIeHHs 110
TeMe «ATOMHOe 511po». PacriosHaBaHue
(U3UUECKUX SBIEHUI B yUeOHBIX OMbITaX U B
OKDY>KalOIIeH )KU3HU: eCTeCTBeHHas 1
WCKYCCTBEeHHasl pa/In0aKTUBHOCTE. OrvicaHye)
W3yueHHBIX KBAaHTOBBIX SIB/IEHUN U
TIPOLIECCOB C UCIO/Ib30BaHKeM (PH3HUUeCKUX
BeJIMUMH: [1ePHOJ, NI0/Iypaciazia, SHeprus
CBSI31 aTOMHBIX sifiep. AHa/IU3 MPOL|ECCOB U
SIBJIEHUH C UCTI0/Ib30BaHIEM 3aKOHOB U
TMOCTYJIAaTOB: 3aKOH COXPaHEeHHsI
3/IeKTPUYECKOTO 3apsiJia, 3aKOH COXPaHeHHsI
MaccoBOTO YHCIIa, TOCTyaTel bopa, 3akoH
PaJMoaKTHBHOTO pacra/a. Vcronbp3oBaHre
MH(OPMAaLIMOHHBIX TeXHOJIOTHH [IJIs TIOUCKA,
CTPYKTYpPUPOBAHUs, HHTepIpeTaluy 1
Tnipe/icTaB/ieHust MHGOPMaLUK TIpU
TIOZITOTOBKe COOOIIIeHHH 0 TIpUMeHeHUH
3aKOHOB KBaHTOBOH (PH3MKH B TEXHUKE U

TEeXHOJIOTHUAX

http://class-
fizik.ru/11cla.html

Paspen 8. Dy1emeHTBI aCTPOHOMHUH

4 acTpou3uKu 7 YacoB

9

JJ/ieMeHTapHbIe
yactunbl CTpoeHue
Bcenennon

7

IMoAroToBKa COOOIIIEHMH 0 MeToIaX
ToJIy4eHtsl HAyUHbIX aCTPOHOMUYEeCKUX
3HaHM, OTKPBITHSIX B COBPEMEHHOM
acTpoHOMUH. BrinosHeHue 3ajaHu,
TIPOBEPSIIOIINX BIafleHue
OCHOBOIIOJIATaloIIMMK aCTPOHOMUYeCKUMU
TIOHSATHSIMH, TI03BOJISFOIIAMHU
XapaKTepu30BaThb MPOLeCChl, MPOUCXOASLITE
B 3BE3/aX, B 3BE3IHbIX CHUCTEMaX, B
Me)KTaJlakKTHUeCcKou cpejie; ABM>KeHHe
HeDOeCHBIX TeJl, BOJTIOLIUIO 3BE3]] U
BcenenHoti. ITpoBejeHre Hab0eHNI
HEBOOPY>KEHHBIM T71a30M C UCTI0/Ib30BaHUEM
KOMTIBIOTEPHBIX TIPUTIOKEHUH JIist
OTIpe/ie/IeHus TIOJIOKEHUsT HeOeCHbBIX
00BEKTOB Ha KOHKPETHYIO []aTy: OCHOBHbI®
co3Be3usi CeBepHOTO MOMYIIApHs U SIPKUe
3Bé€31b1. [IpoBeIeHe HAO/TFO/IeHHIH B
tesieckon JIyHsl, niianeT, MneuHoro I[lytu

http://class-
fizik.ru/11cla.html

10

MoBTOpEeHue

YuacTtue B IUCKyCCUU O POy GU3UKU U
aCTPOHOMMUH B pPa3/MuHbIX chepax

JlesiTeJIbHOCTH YesioBeka. I1oAroToBka




coo0bl1ieHni 0 MecTe (U3NUECKOU KapTHUHBI
MHpa B Py COBPEMeHHBIX Mpe/iCTaBIeHUH
o0 Ipupo/ie. BrirnosHeHNe yueOHBIX
3a/laHui, IeMOHCTPUPYIOLINX OCBOEHHe
OCHOBHBIX TIOHSITUM, HU3NUECKUX BeJTMUNH
1 3aKOHOB Kypca ¢u3uku 10—11 kiaccoB

WToro:

68

IIpunoxenue

Cnucok KTTI mo ki1accam Ha 2023-2024 yueOHbIH Toj
1. KTII gna 10 knacca (yuutens JIbicoBa B.B.)
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