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IIOACHUTEJ/IbHASA 3AIIMCKA

[Tporpamma mo ¢u3uke 0a30BOTO YPOBHS Ha YpPOBHe cCpejiHero o0Iiero
obpa3oBaHus pa3paboTaHa Ha OCHOBe TOJIOXKEHUW U TpeOOBaHUI K pe3yJbTaTam
OCBOEHHSI OCHOBHOM 0Opa3oBaTe/bHOW ITPOrpaMMbl, TpefcTaBiaeHHbIX B @I'OC
COO, a Takke c yuéTtom ¢enepasbHOM paboueil TMPOrpaMMbl BOCITMTAHUS H
KOHLIETIIUM TIperiofiaBaHusi yuebHoro mnpeaMera «®Pu3nka» B 00Opa3oBaTebHBIX
OpraHu3al[usx Poccurickoin denepaliuy, peam3yoLnx OCHOBHbIE
oOpa3oBare/ibHbIe TIPOrPaMMBbI.

Copep>kaHre mporpaMMbl Mo ¢GU3MKe HarpaBieHO Ha GhopMHUpOBaHUe
eCTeCTBeHHO-HayYHOW KapTWHBI MHpa oOyuaromuxcsi 10-11 KmaccoB 1mipH
oOyueHUM UX pu3MKe Ha 6@30BOM YpOBHE Ha OCHOBE CUCTEMHO-/esiTe/TbHOCTHOT'O
nogxoza. Ilporpamma 1o ¢usrke cootBercTByeT TpeboBanusm PI'OC COO k
MJIaHUPYEeMbIM JIMYHOCTHBIM, TIpeIMeTHbIM W MeTarpeAMeTHbIM pe3yJibTaTaM
oOyueHusi, a TakKKe YUYUTbIBaeT He0OXOJUMOCTb peanu3al[uu MeXKIpeaMeTHbIX
CBs3eM (PU3MKM C eCTeCTBeHHO-HayUHbIMH YueOHbIMU TipeiMeTamMu. B Heit
OTIpe/IeJISIFOTCS OCHOBHBIE 1[eId U3yueHUs! (PU3UKU Ha YPOBHE CpefHero 0O0Iero
oOpa3oBaHus, TJIaHUPyeMble pe3y/bTaTbl 0CBOEHUsSI Kypca (DM3UKH: TUUHOCTHBIE,
MeTaripeiIMeTHbIe, TIpeIMeTHbIe (Ha 6a30BOM ypOBHe).

[Tporpamma no pu3uKe BKIHOUAeT:

e T[UIaHUpyeMble pe3yJibTaThl OCBOeHUsI Kypca (U3HMKU Ha 6a30BOM ypOBHE, B

TOM UHCJIe TIpe/]MeTHbBIE Pe3y/IbTaThl 10 ToJjaM 00yUueHwHs;

e cojep>kaHHe yueOHoro rnpeameTa «Pusmka» 1Mo rogam o0yueHwUs..

dusmka Kak Hayka O Haubosee oOOIMX 3aKOHaX TIPUPO/IbI, BBICTyMas B
KauecTBe yueOHOTO rpeiMeTa B IIIKOJIe, BHOCHUT CYIIIeCTBEHHBIM BK/aJ| B CUCTEMY
3HaHul 06 okpykatoiriem mupe. [IIKombHBINA Kypc (GHU3UKU — CUCTEMOOOpa3yIoIHii
JJISI eCTeCTBeHHO-HAaYUHBIX YueOHBIX TIpe]MeTOB, TTOCKOJIBKY (hH3UecKre 3aKOHbI
7eXXaT B OCHOBe TIPOIIECCOB U SIBJIEHWM, M3ydaeMbIX XuMHUel, Ouomnoruen,
¢usnuecko reorpaduerd W acTpoHomuel. Mcmosib3oBaHWE W aKTUBHOE
NpUMeHeHue  (U3NUeCKMX 3HaHWUW  OmpejensieT XapakTep UM pa3BUTHE
pa3HOOOpa3HbIX TEXHOMOTMM B cdepe SHEPreTHKH, TPAHCIIOPTa, OCBOEHUS
KOCMOCa, TOTy4YeHUs] HOBBIX MarepuasioB C 3aJlaHHbIMA CBOWCTBaMH U APYTUX.
N3yueHne (u3NKKM BHOCUT OCHOBHOM BK/IaJ B (POpMHUpDOBaHWE eCTeCTBEHHO-
HayuyHOW KapTHHBI MHpa oOyuarol[uxcs, B ¢OpMHpOBaHWE YMeHH TPHUMEHSITh
HayUYHBIA MeTO/] TI03HAHUSI MTPH BBITOJIHEHUH MU YUeOHBIX UCC/IeJOBaHU.

B ocHOBy Kypca GH3MKH /i1 YpOBHS CpefHero o061miero o6pa3oBaHUs
MOJIO’KeH psifl WJed, KOTOpble MOXKHO pacCMaTpyBaTh KaK TIPUHLIUIMBI €ro
MOCTPOEHMUSI.




Hoesa yenocmHocmu. B COOTBETCTBUM C Hel KYypC SIB/SIeTCS JIOTHUYECKU
3aBepIIEHHBIM, OH COZIeP>KUT MaTepuas U3 BCeX pa3ziesioB (PU3MKH, BKIHOYAeT Kak
BOITPOCHI K/IACCUYECKOM, TaK U COBPEMEHHOM (PHU3UKHU.

Hoes eemepanuzayuu. B cooTBeTCTBUM C Hell Marepual Kypca (H3UKU
o0beIMHEH BOKPYTr (u3WuecKUx Teopuil. Beayium B Kypce SIBJSeTCA
dbopMupoBaHue Tpe/iCTaB/eHU O CTPYKTYPHBIX YPOBHSIX MaTepUH, BellleCTBe U
rnoJie.

Hoes eymanumapusayuu. EE peanuzanusi mpejriosiaraeT MCI0Jb30BaHUE
I'YMaHUTApHOTO TIOTeHIMa/ia (U3MUYecKor HayKH, OCMBIC/IEHHWe CBSI3U DPa3BUTHS
¢busukd c pasBuTMeM O00IIecTBa, a TakKkKe C MHPOBO33peHUECKHUMH,
HPABCTBEHHBIMU M 3KOJIOTUUECKUMHU TTPOOIeMaMHU.

Hoess npuknaoHmoli HanpaeneHHocmu. Kypc &u3MKKA — TpeArionaraet
3HaKOMCTBO C IITMPOKUM KPYTrOM TeXHWUECKHUX W TeXHOJIOTMUeCKUX MPUI0KEeHUM
M3yUueHHbIX TeOpU U 3aKOHOB.

Hoess 3Kono2uzayuu peanusyeTcsi TOCPeACTBOM BBeJEHUs 3/IeMEHTOB
cofiep)KaHus, TIOCBSIIIEHHBIX 9KOJOTMYeCKMM TipobsieMaM COBpPeMEeHHOCTH,
KOTOpble CBSI3aHbl C Pa3BUTHEM TeXHWKH M TeXHOJIOTHUM, a TakKe O00CYy»KAeHUs
nipo6JieM parjoHaIbLHOTO TIPUPOZOTIO/IE30BaHUS U KOJIOTMUeckoi 6e30MacHOCTH.

CTep)KHEBBIMHM 3/IeMeHTaMHM Kypca (U3MKKM Ha ypOBHe CpefHero oOIiero
oOpa3oBaHus ABSAIOTCA (Gu3nUeckue Teopuu (GpopMHpoBaHHe TIPeACTABIEHUM O
CTPYKTYype MOCTPOeHus1 (PU3ruecKour Teopuu, poiu (PyHZaMeHTaJbHbIX 3aKOHOB U
TPUHIIUTIOB B COBPEMEHHBIX T[peJCTaBAeHUsIX O TIpUpOJe, TpaHUIIAX
TPUMEHUMOCTU TeOpHWH, /[Jid OIKMCaHWs eCTeCTBeHHO-HAayUHbIX SIBIEHUN U
TMPOL[ECCOB).

CUCTeMHO-/IesITe/TbHOCTHBIM TIOAX0J, B Kypce (PU3UKK peanu3yeTcs mpexje
BCETO 3a CUéT OpraHu3aluy SKCIePUMEeHTA/TbHON [esiTeTbHOCTH O0YyYaroIuXCsl.
Insa 6a30Boro ypoBHA Kypca (U3MKKA — 3TO WCIO/Ib30BaHHE CHUCTEMBbI
(dbpoHTaNbHBIX KPAaTKOBPEMEHHBIX SKCTIIePUMEHTOB U JiabopaTopHbIX pabor,
KOTOpble B TIporpamMme Mo ¢usuke oO0beJHEHbI B OOIWI CIIMCOK YUeHUUYeCKHUX
NpaKTUYeCcKUXx paboT. BrijesneHne B yka3aHHOM TepeuHe jabopaTOpHbIX pabor,
MPOBOJIUMBbIX  [iJiI  KOHTPOJSI U  OLIEHKH, OCYIIeCTB/sSeTCs ydaCTHUKaMU
oOpa3oBaTenpbHOr0 TIpoljecca WCXOAs U3 O0COOeHHOCTeW IJIaHUPOBAaHUSI WU
ocHalleHuss KabuHeta (¢u3uku. [Ipy >ToM oOecreurBaeTcsi OBJaZieHUe
00yuaroIMMHICT YMEHUSIMH TIPOBOJUTh KOCBEHHbIE HW3MEPEHUs], HCC/Ie[JOBaHMUS
3aBUCUMOCTe (PM3UUeCKUX BeJWUMH W TIOCTAHOBKY OMBITOB 10 TIPOBEPKE
ripe/iJIoKeHHbIX TUTIOTES.

bonbilloe BHUMaHUWe yje/sieTCs pellleHUI0 pacYéTHbIX M KaueCTBEeHHbIX
3ajau. [Ipy 5TOM A/ pacuéTHBIX 3a/lau MPUOPUTETOM SIB/SIFOTCS 3a/laud C SIBHO
3a/laHHOM (PM3UUeCKOW MO/IeJbl0, MO3BOJISIOIINE IPUMEHSTh U3yUeHHbIe 3aKOHbI U
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3aKOHOMEPHOCTH KaK W3 OHOTO pa3fienia Kypca, TaK W WHTETPUPYS 3HAHWS W3
pa3HBIX pa3jenoB. [Iisi KaueCTBEHHBIX 3a/jau TTPUOPUTETOM SIB/ISIFOTCS 3a/laHUs Ha
00bsICHeHWe TIpOTeKaHUsl (PU3NUeCKUX SIBJIEHWM W TIPOLIECCOB B OKPYXKaroIllei
JKU3HH, TpeOyromye BbiOOpa (GU3MUECKOW MOZETH AJIsT CUTYal[ud TPaKTHUKO-
OPMEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBurM ¢ TpeboBanusmu D®I'OC COO Kk MaTepuasbHO-
TeXHUUECKOMY obecrieueHnto yueGHOTo mporiecca 0a30BbIi ypOBeHb Kypca
(GhU3MKKM Ha YPOBHE cpefiHero obiijero o6pa3oBaHus I0/KeH U3ydaThCs B YCIOBUSAX
TIpeJMETHOTO KabwHeTa (DU3WKM WIM B YCIOBUSX WHTEIPUPOBAHHOTO KabWHeTa
TIpeJMETOB €CTeCTBEHHO-HAYYHOTO MWKia. B kKabuHeTe (U3MKU [O/DKHO OBITH
HeoOxoguMoe J1labopaTopHOe 000py/JoBaHWe [/is1 BBLITIOJHEHHWS YyKa3aHHBIX B
rporpaMMe 10 ¢u3MKe YUeHUUeCKHX MPaKTUUeCKHUX paboT U JeMOHCTPALMOHHOe
obopyoBaHue.

IleMOHCTpaLlMOHHOe 00opyzZoBaHue (oOpMUPYeTCST B  COOTBETCTBUU C
MIPUHLIUIIOM MHHUMAa/IbHOM  JIOCTAaTOYHOCTH W o0ecrieurBaeT ITOCTAaHOBKY
TePeurC/IeHHbIX B TIporpaMMme 10 (H3UKe K/IFOUeBbIX JAeMOHCTPALMA /st
UCC/IeIOBAaHUST  M3y4yaeMbIX  SIBJIEHMA W TIPOIIECCOB,  SMITUPUYECKUX U
(byHJaMeHTabHBIX 3aKOHOB, X TEXHUUECKUX TTPUMEHEeHHH.

JlabopaTopHoe o00OopyoBaHHe /i1 YUYe€HHUYeCKUX IIpaKTUUeCKuX paboT
dbopMUpyeTcss B BU/le TeMaTHUeCKMX KOMITJIEKTOB W 00ecTieurBaeTcss B pacuére
OJHOTO KOMIUIEKTa Ha [JByX oOyuaronuxcs. TemaThueckrde KOMILIEKTEI
nabopaTopHOro 000py/I0BaHUSA MAO/DKHBI OBITh ITOCTPOEHBI Ha KOMIUIEKCHOM
WCTIOIb30BaHMU aHA/IOTOBBIX W LUGPOBBIX MPUOOPOB, a TaKKe KOMITbIOTEPHBIX
M3MEepHUTe/IbHBIX CUCTEM B BH/Ie ITU(POBLIX 1abopaTopuii.

OCHOBHBIMH Ie/IIMU U3y4eHust (PU3UKHU B 0011IeM 00pa30BaHUM SIB/ISTIOTCS:

« (QopMHpOBaHHE WHTEpPeca W CTPeMJIEHHsI OOYyYarouxCs K HayYHOMY
W3yUEeHWI0 TIPUPOJbl, Pa3BUTHE WX WHTE/UIEKTyalbHBIX M TBOPUYECKHX
CII0COOHOCTe;

e pa3BUTHe MPECTaB/IeHUN 0 HAYyYHOM MeTO/le TT03HaHUsI ¥ (hOpMHUPOBaHUE
HCCJIeIOBATE/TbCKOTO OTHOIIIEHHUS K OKPY KAFOIINM SIBJIEHUSIM;

e (opMHpOBaHHE HAyUYHOTO MHMPOBO33DEHHMS KakK pe3y/bTaTa H3y4YeHHs
OCHOB CTPOeHUsI MaTepuu 1 (hyH/IaMeHTaTbHbIX 3aKOHOB (hH3UKWY;

» (dopMmupoBaHHWe yYMeHWM OOBACHATH SIBJIEHHWS C HCIOb30BAHUEM
(bu3nMUeCKUX 3HAHUH W HayUHBIX [JOKA3aTe/bCTB;

» (opmMHpOBaHUe TIpeJCTABI€HHUN O POMU (U3UKU JJII Pa3BUTHST APYTHUX
eCTeCTBEHHBIX HayK, TEXHUKH U TeXHOJIOTHM.

MocTwkeHne 3TUX Ijeieid obecrieurBaeTcs pelieHreM C/IeyIImUX 3a7au B

Tripoijecce U3yueHHUs1 Kypca h13UKU Ha ypOBHE cpefiHero o0iero o6pa3oBaHus:




e TIpUOOpeTeHWe  CHUCTeMbl  3HaHMW 00  0o0mwMX  (U3UUYEeCKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TeopusiX, BKJTIOUast MeXaHUKY,
MOJIEKYJIIDHYIO  (DU3UKY, 3/7eKTPOJUHAMKKY, KBAaHTOBYH0 (U3UKY U
371eMeHTbI aCTPO(PU3UKY;

e (QopmupoBaHve yMeHWM TIPUMEHSTb TeopeTUuecKWe 3HaHUS  [jIs
00bsiICHeHWsST (U3NUECKUX SIBJIEHWHA B TIPUPOZle W [/ TIPUHATHS
MPAKTUUYEeCKUX pellleHri B TIOBCeJHEBHOMN XXKU3HU;

e OCBOEHMe CIOCOOOB pellleHUsI pa3/MyYHbIX 337ad C SIBHO 3a/laHHOM
dbu3Myeckorl MoJenblo, 3aad, ToJpa3yMeBarollUX CaMOCTOSITe/TbHOe
co3fjaHve (PU3NUeCcKou MOZe/N, aIeKBaTHOW YC/IOBUSIM 3a/Jjaul;

e TMOHWMaHWe (U3NUECKUX OCHOB W TIPUHI[UTIOB JEMCTBUS TeXHUUECKUX
YCTPOMCTB U TEXHOJIOTUUECKUX TIPOL[ECCOB, UX BUSHUS Ha OKPY KaroOIIyIO
Cpeay;

e OBJI/leHHe MeTO/laMd CaMOCTOSITE/IbHOTO TJIAaHWPOBaHUSI U TIPOBeeHUs
¢bu3MUeCKUX SKCIIePUMEHTOB, aHa/au3a W WHTepIipeTaliui HWHbOpMaIiy,
oripeie/ieHUsi JOCTOBEPHOCTH TOTyUeHHOT'0 pe3y/ibTaTa;

e CO37laHMe YCJIOBUU Jjisl pa3BUTHSI YMEHUIN TPOEKTHO-UCC/Ie/IoBaTe/IbCKOM,
TBOPUECKOU [1esATeTbHOCTH.

Ha wu3yuenune ¢usvku (6a30BbIii ypoBeHb) Ha YpOBHe cpefHero oOIero
obpa3oBaHus otBoguTCcsA 136 yacos: B 10 Kiacce — 68 wacoB (2 uaca B HeJje/i0), B
11 knacce — 68 uacoB (2 uaca B Hejie/i0).

[Tpensiaraemblii B TporpaMMme TI0 (u3MKe IiepeueHb J1abOpaTOPHBIX W
MPAKTUUECKUX paboT SB/sSeTCA pPeKOMEeHIOBAaHHBIM, YyUWTeNb Je/laeT BbIOOP
TIpOBe/leHusT 1ab0paTOpHBIX PAbOT M OMBITOB C YYETOM WHAWBUYa/IbHBIX
0CoOeHHOCTeN 00yUaroUXCs.




COJEPKAHUNE OBYUYEHUSA
10 K/TACC

Pa3pgen 1. ®usuka ¥ MeTOAbI HAYUYHOI'0 [03HAHMS

dusmuka — Hayka o mpupoge. HayuHble MeTOApl MO3HaHUS OKpY’KaroIllero
mupa. Ponb 3KcreppuMeHTa W TeOpud B MpOLECCe TIO3HAHUS TPUPOJBI.
OKCIIepYMEHT B (PU3MKe.

MogenvpoBanue (Qu3nMyecKux sBleHWM W TpoleccoB. HayuHble rumnoressbl.
dusnueckre 3aKOHbI U TeOpUH. ['paHHLIbI TPUMEHUMOCTH (PHU3UUECKHUX 3aKOHOB.
[TpuHLMI COOTBETCTBUS.

Ponb 1 mecTto Qu3MKM B (POPMUPOBAHUM COBPEMEHHOW HAay4YHOW KapTUHBI
MHpa, B IPaKTUYECKOM JeITeJIbHOCTHU JIFOJIEeN.

Llemoncmpayuu

AnasnoroBele ¥ 1M(QpOBble H3MepuUTeIbHblE TIPUOOPBI, KOMIbIOTEDHBIE
JATUYMKH.

Pa3gen 2. MexaHuka

Tema 1. KunHemamuKka

Mexanuueckoe [aBWKeHHEe. OTHOCUTENBHOCTb MEXaHWUYeCKOT'O [BWKEHMSI.
Cucrema otcuéra. Tpaekropus.

[TepeMellleHre, CKOpPOCTb (CpeiHsii CKOPOCTb, MIHOBEHHasi CKOpPOCTb) U
YCKOpeHHe MaTepuaJbHOM TOUKM, WX TMPOEKIMM Ha OCU CHUCTeMbl KOODAMWHAT.
Crio)keHMe TiepeMelleHUN U CII0)KeHHe CKOPOCTeH.

PaBHOMepHOe M paBHOYCKOPeHHOe TpsIMO/IMHeliHOoe JABWKeHHWe. ['paduku
3aBUCUMOCTU  KOODAMHAT, CKOPOCTHU, YCKOpPeHUs, IyTU U T[epeMelleHus
MaTepraJbHOM TOYKH OT BpEMEHHU.

CBo06o/iHOe TlafieHre. Y cCKopeHre CBOOOTHOTO TaZieHusl.

KpuBonvHenHoe  fABwKeHue. [IBwKeHWe  MaTepUaJibHOM TOYKA 10
OKPY>KHOCTHU C TIOCTOSTHHOM T10 MOZYJIF0 CKOPOCTBI0. ¥YTJ/I0Basi CKOPOCTb, JTUHEWHast
ckopocTb. [Tepuog 1 uactoTa obpairjeHus. [leHTpocTpeMUTeIbHOE YCKOPEHHeE.

TexHuyeckue YCTPOUCTBA U TpaKTUUeCKOe TIpHMeHeHMWe: CIIUI0METD,
JIBWDKEHUE CHAaps/IOB, LieMHbIe U peMEHHbIE Mepejayu.

LemoHcmpayuu

Mopenb CUCTeMbl OTCYETA, WITKOCTPALUS KMHEMAaTUUYeCKUX XapaKTepPUCTHK
JIBDKEHUS].

[TpeobOpa3oBaHue ABWKEHUM C UCTI0/Ib30BaHUEM TIPOCTHIX MeXaHHU3MOB.

[TajeHue Tes B BO3AyXe U B Pa3pe>KeHHOM MPOCTPAHCTBe.

Habsmo/ieHre [BW)KeHUsSI Tesa, OpPOIIEHHOTO TIOJ, YI7IOM K TOPHU30HTY U
TOPU30HTA/BHO.




V3mepeHue ycKOpeHHsi CBOOOAHOIO TiafieHusl.

HamnpaBneHue cCKOpOCTH NPU ABUYKEHUH 10 OKPY>KHOCTH.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

M3yueHre HepaBHOMEPHOTO [ABW)KEHHUS C LIeJIbI0 OrpejeeHruss MTHOBEHHOU
CKOPOCTH.

VccneqoBaHve COOTHOLIEHUS MEXAY MyTSAMM, NPOWIEeHHBIMU TeJ0M 3a
rocJiejoBaTe/IbHble  paBHbIe TPOMEXYTKU BpPEMEHM T[PU PaBHOYCKOPEHHOM
JIBW)KEHUU C HayaJbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3yueHue [ABMKeHUS 111apHKa B BI3KOU >KUIKOCTU.

Vi3yueHue ABW>KEeHUs Tesa, OpOIIIEHHOTO TOPHU30HTA/BHO.

Tema 2. Junamuka

[MpuHiun  otHocuTensbHOCTM  [amunesi.  IlepBbii  3akoH  HbroTOHa.
WHepryanbHble CUCTeMbl OTCUéTa.

Macca tena. Cuna. IlpuHiun cymneprio3uyuu cwi. Bropol 3akoH HbroToHa
[l MaTepyaibHOM TOYKU. TpeTui 3aKkoH HblOTOHA /i/1s1 MaTepuaibHbIX TOYEK.

3akoH BceMHpHOro TtAroteHus. Cuma Tsbkectd. IlepBasg Kocmuueckasi
CKOPOCTb.

Cwuna ynpyrocty. 3akoH ['yka. Bec Tera.

Tpenue. Buabl TpeHus (1OKos, CKObKeHHUs, KaueHus1). Cuna TpeHus. Cyxoe
TpeHre. Cuia TpeHUs CKObXeHUs U Cila TpeHus Mokos. KoadduimeHT TpeHusl.
Cusia COnpOTUBJIEHUS TIPY IBUKEHUU TeJjla B )XKUAKOCTU WU rase.

[TocTtynaTenbHOe U BpaillaTesibHOE ABW)KeHHe abCOMIOTHO TBEPOTO Tefa.

MoMeHT cuIbl OTHOCUTENBHO OCHU BpaujeHus. [lneuo cubl. YcoioBus
paBHOBeCHUs TBEPAOIO Teja.

TexHWUeCKue yCTPOMCTBA W TpPakKTUYeCKOe NpPUMEHEeHWe: TOAIIUITHUKY,
JIBIDKEHHE UCKYCCTBEHHBIX CITYyTHUKOB.

LemoHcmpayuu

ABnieHne vHepLUU.

CpaBHeHHe MacC B3aUMO/IEUCTBYIOIIUX Tel.

Bropoi 3akoH HeroTOHa.

N3mepeHue cui.

CrioxkeHue cui.

3aBUCHUMOCTb CUJIbl YTIPYTOCTH OT Ae()OpMariyu.

HesecomocTs. Bec Tena rpu yCKOpeHHOM MOAbEMe U MaJ|eHUH.

CpaBHeHUe CUJT TPEHUS MTOKOS, KAUeHHUS U CKOJIbXXEeHUSI.

YcnoBus paBHOBecusl TBEPAOro Tesa. Buzibl paBHOBeCHSI.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombi

V3yueHue ABM>KeHUsI OpycKa 10 HaKJIOHHOM TJIOCKOCTH.




VccnenoBaHue 3aBUCUMOCTHA CWJT YIIPYTOCTH, BO3HMKAIOIIUX B MPYXXUHE U
pe3nHOBOM 06pa3iie, oT uXx AedopmMariuu.

VccnenoBaHuve yCIOBUM paBHOBeCUs TBEDAOro Teja, HMEIOIIero och
Bpall|eHUsl.

Tema 3. 3aKOHbI COXpAHEHUSs1 8 MeXdHUKe

WmnynbCc MaTepuasbHOW TOUKMU (Tesa), CUCTeMbl MaTepUabHbIX TOUeK.
VMriynbC CUMbI M U3MEHEHHWe MMITyJ/ibCa Teld. 3aKOH COXpaHeHUs WMITYJIbCa.
PeakTHBHOe [IBI>KEHUe.

Pabota cusibl. MOIITHOCTD CHJIBL.

KuHeTnyeckasi SHeprusi MaTepuarbHONW TOukKdW. TeopeMa 00 W3MeHEHUU
KUHETHUYeCKOU SHepruu.

[ToTeHmanbHast SHeprusi. [ToTeHmanbHas SHeprus yrpyro
JnedbopmupoBaHHOW  MpyXWHbL.  [loTeHIMambHasi SHeprusi Tefaa  BOIM3U
TIOBEPXHOCTHU 3eMJIN.

[ToreHipanmbHBle W HeMNOTeHI[Wa/bHble  cuwibl.  CBsi3b  paboThI
HeMoTeHIMalbHbIX CUJI C U3MEHEeHHeM MeXaHWYeCKOW SHepPruM CHUCTEeMbl TeJl.
3aKOH COXpaHeHUs] MeXaHUUeCKOU SHEepruHu.

Yrpyrue u Heyrpyrve CTOJIKHOBEHHUSI.

TexHuUeckue yCTpPOWMCTBA M MPaKTUUECKOe TMPUMEHEHHe: BOJOMET, KOIEp,
MPY>KUHHBIN TUCTOJIET, IBU)KEHNE PaKeT.

Lemoncmpayuu

3aKOH COXpaHeHUs] UMIYJIbCa.

PeakTHBHOe /IBI>KeHUe.

[Tepexo/ TIoTeHI[MaTbHON YHEPTUU B KUHETUUECKYIO 1 0OpaTHO.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

N3yueHrie abCO/IFOTHO HEYTPYTOro yjapa C MOMOIIbI0 ABYX OJWHAKOBBIX
HUTSHBIX MasiTHUKOB.

VccnenoBanue cBsi3d pabOThI CUJIBI C M3MEHEHHEM MeXaHWUeCKOW SHepruu
Tesla Ha TMpUMepe PacTsKeHUs pe3UHOBOI0 JKI'yTa.

Pa3gen 3. MosieKy/isipHas (pu3uka 41 TepMogMHAMHUKA
Tema 1. OcHo8bI MO/1€eKy/ISIPHO-KUHemuu4eCcKoll meopuu
OCHOBHBIE T0JIOXKEHUS MOJIEKY/ISIPHO-KMHETUYEeCKOM TEeOPHUU M UX OMBITHOE
obocHoBaHMe. bpoyHoBckoe paBwkeHue. [uddysus. XapakTep ABWKEHUS WU
B3aMMO/IeICTBUSI YaCTHI] BellleCTBa. Mojield CTPOeHUs] Ta30B, >XUAKOCTeU U
TBEP/BIX Tesl U 00bsCHEHNe CBOMCTB Bell[eCTBa Ha OCHOBe 3THUX Mo/esieli. Macca u
pa3mepsl MosiekyJ1. KonmmuectBo BeljectBa. [loctosgHHas ABorazpo.

TerioBoe paBHOBecue. TemnepaTypa U eé usMmepenue. Illkana temmneparyp
Lenbcus.




Mogens  uvpgeanbHoro rasa. (OCHOBHOe  ypaBHeHWe  MOJIEKYJ/IIPHO-
KUHETUUECKOW TeOpUM WJeanbHOro ra3a. AOCOMIOTHas Temrepatypa Kak Mepa
CpefiHeM KWHETUUeCKOW SHepPruu TervioBOro [BWXeHMs1 dactul] rasa. lllkama
Temrneparyp KeneBuHa. ['a30Bble 3akOHBI. YpaBHeHUe MeHzaeneeBa—KianeupoHa.
3akoH [danbToHa. M30mporieccel B HWjeasbHOM rase C IOCTOSHHBIM KOJIMYeCTBOM
BeljecTBa. ['paduueckoe TipejcTaB/ieHHe W30MPOLECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHWueCcKue yCTPOMCTBA M MPAKTUYECKOe TIPUMEHeHHe: TepMOMETD,
6apomeTtp.

LlemoHcmpayuu

OnbIThl, [OKa3bIBalOIIMe [JUCKPETHOe CTpOeHWe BellecTBa, (oTrorpaduu
MOJIEKY/T OpraHUYeCKUX COe/JMHEeHUM.

OnbIThI 0 AU Y3UU )KUIKOCTEM U Ta30B.

Mojienb GpPOYHOBCKOT'O ABUKEHUSI.

Mogens ornbiTa LTepHa.

OnbITHI, JTIOKa3bIBaKoII[1e CylL|eCTBOBaHUE MeKMOJIEKYJIIPHOTO
B3aMMO/IeHCTBUSI.

Mopens, WITHOCTpUpYOLLIas NPUPOAY JaBjieHUs ra3a Ha CTeHKU COCYyZa.

OrbIThl, WUIIOCTPUPYIOLLIME ypaBHEHWE COCTOSHUSL WJea/lbHOrO rasa,
H30MPOLIECChI.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

OmnpefiesileHre MacChbl BO3JyXa B KJIaCCHOM KOMHaTe Ha OCHOBe M3MepeHUH
00bEMa KOMHATHI, ZIaB/IeHUsI U TeMIiepaTyphl BO3/[yXa B Hell.

VccenoBaHye 3aBUCMMOCTY MeKy TlapaMeTpaMy COCTOSIHUS pa3pe’KeHHOI0
rasa.

Tema 2. OcHo8bl MEepMOOUHAMUKU

TepMoauHaMHUuecKasi cucteMa. BHYTpeHHsIsI SHEpPrusi TepMOJAWMHAMUYECKOU
CHCTeMbI U Cr1ocobbl eé n3MeHeHust. KouecTBo TeryioThl ¥ pabota. BHyTpeHHsIsI
SHEpPrusi ~ OAHOATOMHOIO  WJeaqbHOrO0  rasa. Buabl  Teronepefauu:
TeIIONIPOBOAHOCTb, KOHBEKLIUS, U3/TyueHue. YenbHas TeryIoOEMKOCTh BellleCTBa.
Ko/nuecTBO TeroThI MpHU TerJionepejaye.

[ToussTie 06 agmabatHoM mporiecce. [lepBbIii 3aKOH TePMOJWHAMMKH.
[IpymeHeHVe TepBOro 3akKOHa TepPMOAMHAMUKMU K u3ompoleccaM. ['paduueckas
VHTepripeTaLys paboTkl rasa.

Bropoit 3ak0H TepMoAuHAaMHKH. HeoOpaTMMOCTb TIPOIIeCCOB B TIPUPO/IE.

TerioBble  MamvHbl.  [IpyHUOWMNOBI  JA€UCTBHAA  TEMJIOBBIX  MAILVH.
[TpeoOpa3oBaHusi 3HePrMM B TeIUIOBbIX MammHax. KosdduieHT mome3Horo
JercTBUs TeryioBou MaliMHbl. Lukn KapHo ¥ ero kKo>@duiyeHT T1osie3HOro
JercTBusi. DKoJIoTUYecKre mpob/ieMbl TerI09HepreTUKY.
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TexHuueckde yCTPOMCTBAa U TMpPaKTUUYeCKOe TIpUMEHeHWe: [IBUraTeslb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOJU/IbHUK, KOHUIIMOHED.

Llemoncmpayuu

V3MeHeHVie BHyTpeHHeW 3Hepruu Tejia TIPU COBepIleHWH DPabOTHI: BbUIET
npoOKu u3 OyTBUIKM IO/ [AeWCTBMEM CXKaToro BO3/yXa, HarpeBaHue 3¢dupa B
NaTyHHOU TPyOKe TyTéM TpeHus (BHUAEe0AeMOHCTPALIHs).

N3MeHeHre BHYTpeHHEMW SHEepPryu (TemIiepaTyphbl) Tesa Mpy Tervionepejaye.

OnpIT 10 aguabaTHOMY pacIIMpeHuI0 Bo3Ayxa (OMbIT C BO3YILIHBIM
OTHUBOM).

Mojenu rapoBoii TypOWHBI, IBUraTe/si BHYTPEHHET0 CrOpaHMsl, peaKTHBHOTO
JIBUTaTeIsI.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

V3mepeHue yebHOM TETVIOEMKOCTH.

Tema 3. Aepezamnbie cocmosiHusi eeujecmed. @azoebie nepexoobl

[Tapoobpa3oBaHue U KoHjleHcalus. VcrapeHue u KureHude. AOCO/OTHAs U
OTHOCUTe/bHAsl BJaXXKHOCTb BO3Ayxa. HacklllleHHbIM Tap. Y[enbHas TersoTa
rapoobpa3oBaHusi. 3aBUCUMOCTb TeMIIEPATypPhbl KUTIEHUS OT /IaB/IeHUSI.

TBépgoe Teno. Kpucranivueckue U amop@Hble Tejla. AHU30TPOIUSI CBOMCTB
KpUcTa/uioB. JKuzakue Kpucrtauibl. CoBpeMeHHble Marepuanbl. [lnaBneHwe u
KpUCTas//IM3alusi. Y iesibHasi TeruioTa riaeieHus. Cybmmariusi.

YpaBHeHUe TerIoBoro OanaHca.

TexHuueckue yCTPOWCTBA M TpaKTUUYeCKoe TMpHUMeHeHWe: TUTPOMETp U
MCUXPOMETP, KaJOpPUMeTpP, TEXHOJIOTUU TO/yYeHUs] COBDEMEHHBIX MaTepuasoB, B
TOM UYHCJIe HAHOMAaTepHas 0B, U HAHOTEeXHOJIOTHU.

Llemoncmpayuu

CBOUCTBa HACBIL[EHHBIX MAPOB.

KuneHnve rpy nnoHWKeHHOM [1aBJIeHUM.

Criocobb1 U3MepeHUs B/IaYKHOCTH.

Habsto/jeHre HarpeBaHUs U T/1aB/IeHMs] KDUCTA/I/TMUeCKOT O BelllecTBa.

JeMoHCcTpaLys KpUCTaIoB.

YueHuueckuli 3KcnepumeHm, 1abopamopHble pabombi

V3mepeHrie OTHOCUTE/ILHOM BIaXXKHOCTH BO3/yXa.

Pa3pen 4. nekTpoguHaMuKa
Tema 1. Dnekmpocmamuka
OneKTpu3alus Tesl. OJeKTpUYecKur 3apsz. [IBa BuAa 3J/IeKTPUUYECKUX
3apsi0B. [IpOBOAHMKM, AW3IEKTPUKU W TOJIYIIPOBOJHUKU. 3aKOH COXpPaHeHUs
3/IEKTPUYECKOr0 3apsija.
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B3aumoperictBue 3apsifoB. 3akoH KynoHa. ToueuHbI 3/1eKTPUYECKUH 3apsif,.
OnekTpuuyeckoe rmosie. Hanpsok6HHOCTb — 3/IEKTPUUECKOro  moJjisd.  [IpuHiun
CyNepro3uLd 3/71eKTPUYeCKUX Tosied. JIMHWM HamnpshKEHHOCTU 3J1eKTPUYEeCKOro
TOJIAL.

Pabora cunm  3nekTpocTtatdueckoro  rons.  IlorteHiwman.  Pa3HoCThb
MOoTeHMasoB. [IpOBOAHWKM W [UJIEKTPUKKA B 3/I€KTPOCTAaTAUECKOM TIOJIe.
dwvsiekTpruueckas MpOHULaeMOCTb.

DJIeKTPOEMKOCTb. KoHeHCcaTop. D/1eKTPOEMKOCTh TIJIOCKOTO0 KOHZIeHcaTopa.
OHeprus 3apsyKeHHOT0 KOHIeHCaTopa.

TexHWueCcKue YCTPOMCTBA W TMPAKTUUYECKOe T[PHMEHEeHWe: 3J1eKTPOCKOI,
3/IeKTPOMeTp, 3JeKTpOoCTaThuecKasi 3allluTa, 3a3eMjieHue 3/1eKTpOrnpruOopoB,
KOH/IeHCaTOp, KOMMUPOBAJ/IbHBIN annapaT, CTPYHWHbIN TIPUHTEP.

Lemoncmpayuu

Y CTpoUCTBO ¥ NIPUHLMIT JEUCTBUS 3/IEKTPOMETPa.

B3aumogelicTBue Has/1eKTPHU30BaHHBIX TeJl.

DeKTprUeCcKoe MoJie 3apsiKeHHBIX TeJl.

[TpOBOHUKU B 3/1EKTPOCTAaTUUYECKOM I10JI€.

O/eKTpocTaThyeckas 3allura.

[V3neKTpUKYU B 3/1IEKTPOCTaTUUECKOM TI0JIe.

3aBUCMMOCTb  3JIEKTPOEMKOCTM TUIOCKOTO KOHJleHCaTtopa OT IUIOLaau
TJIaCTHH, PaCCTOSIHUSI MEXXAY HUMU U IN3/IEKTPUUYECKOW TTPOHUI[aeMOCTU.

OHeprus 3apsuKeHHOT0 KOHIeHcaTopa.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl

N3mepeHue 3/1eKTPOEMKOCTH KOHZI€HCATOPa.

Tema 2. IlocmosiHHbIll 3/1eKmpuydecKuti mok. Toku e pa3/uuHbIX cpedax

ONeKTpUYeCKMd TOK. YCIOBUS CyIeCTBOBAaHUSI 37€KTPUYECKOr0 TOKa.
Wcrounuku Toka. Cuia Toka. [IoCTOSHHBIN TOK.

Hanpskenue. 3akoH OMa /11 yyaCTKa Lely.

ONeKTpuYecKkoe COMpPOTUB/IEHWE. Y[lelbHOe COMPOTUB/IEHWE —BellecTBa.
[TocnemoBaTenbHOE, Mapaie/bHOe, CMELIaHHOe COeJMHEeHUe MPOBOJHUKOB.

Pabota »snekTpuueckoro Toka. 3akoH Jbxoyns—J/leHia.  MOIIHOCTE
3JIeKTPUYECKOr0 TOKaA.

DJIeKTPOABWIKYLLIAs CUJla U BHYTPEHHee COTPOTHUB/IEHWE WCTOYHMKA TOKa.
3akoH OMa /151 TOTHOU (3aMKHYTOW) 3/1eKTpAUecKou 1ieru. KopoTkoe 3aMbIKaHUe.

ONeKTPpOHHAas  MNPOBOAUMOCTb  TBEPABIX  MeETasUIOB. 3aBUCUMOCTb
COMPOTHBIIEHUSI MeTaJIJIOB OT TemIiepaTypbl. CBepXIIPOBOJUMOCTb.

ONeKTpUUeCKui TOK B BakyyMe. CBOMCTBA 3/IEKTPOHHBIX ITyYKOB.

[TonynpoBOJHUKMY. CobcTBeHHast 51 Tp¥MecHas TIPOBOJIUMOCTD
M0/TyripoBOIHUKOB. CBOCTBa p—n-Tiepexo/a. [1o1yrnpoBogHUKOBBIE TIPUOOPHI.
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ONeKTpUUeCKud TOK B pacTBOpax W pacivlaBaX  3JIeKTPOJIMTOB.
DJIEKTPOJIUTUYEeCKasi JUCCOLUAALMs. DJIeKTPOJIU3.

OneKTpuueckur TOK B raszax. CaMoCTOATeNbHbIM M HeCaMOCTOSATe/bHBIU
paspsa. Momnnus. [1nasma.

TexHWuecKue yCTPOMCTBA M TMpPAKTUUYECKOe TIPUMEHEHUe: amrepmeTp,
BO/IbTMETP, PpeOCTaT, WCTOUYHWKM TOKa, 3JIeKTpOHarpeBaresbHbie TPUOOPHI,
3JIeKTPOOCBETUTE/IbHBIE TIPUOOPBI, TEPMOMETD COTIPOTHB/IEHUS], BaKyYMHBIM WO/,
TePMHUCTOPBI U (POTOPE3UCTOPHI, TTIOTYTIPOBOJHUKOBBIM U0/, Ta/bBaHUKA.

Lemoncmpayuu

V3mepeHyie CHJIbI TOKA M HaTIPSDKEHUS.

3aBUCHMOCTb COTIPOTUBJ/IEHUS LIWJIMHJPUYECKUX TIPOBOJHUKOB OT [IJTUHBI,
T/IOIIIa/IA TIOTIePeUHOr0 CeueHUsi U MaTepuarna.

CwMmeliaHHOe CcOoeIMHEHUe TIPOBOJHHKOB.

[IpsiMoe w3MepeHHWe 3MEKTPOJABWXKYyLIEeNM Chibl. KOpOTKoe 3aMbIKaHUe
rajbBaHUUeCKOr0 3/IeMeHTa U OLIeHKa BHYTPEeHHero CONpPOTHUBIIEHUSI.

3aBHCHMOCTb CONPOTHBJIEHUS] METAJIJIOB OT TeMIlepaTyphl.

[TpoBOAMMOCTD 371€KTPOIUTOB.

VckpoBoi pa3psiz, ¥ NPOBOAUMOCTb BO3JyXa.

OJHOCTOPOHHSAS IPOBOJAUMOCTb IUO/A.

YueHuueckull 3KcnepumeHm, 1abopamopHble pabombi

N3yueHne cMellaHHOTO COeJMHEeHUS] Pe3UCTOPOB.

V3mepeHure 3/1eKTPOJIBWKYILEW CHU/Ibl UCTOUHMKA TOKAa U €ro BHYTPEHHero
COMPOTUB/IEHUSI.

Habmtomenue 3eKTpom3a.

MexnpegMeTHble CBS3U

N3yuenue Kypca ¢usnku 6a3oBoro ypoBHsi B 10 Kjacce OCyIeCTB/SIETCS C
YUYETOM COZepKaTe/IbHbIX MEXIPeJMETHbIX CBSI3€M C KypcaMd MaTeMaTHKH,
buonoruu, XMMuUu, reorpadyy ¥ TEXHOJIOTHH.

MesicnpedmemHble noHAMuUsl, CBSI3aHHbIE C W3YYEHUEM METO/I0B HAyUHOTO
MO3HaHUS: sIBJieHWe, Hay4HbIM (DakT, TUIOTe3a, (u3Myeckas BeJIMUMHA, 3aKOH,
Teopusi, HabroieHre, SKCTIePUMEHT, MOZIe/TMPOBaHUe, MO/IefTb, U3MepeHHe.

Mamemamuka: pelieHuWe CHUCTeMbl YpaBHEHWW, JIMHeWHas (QyHKLuS,
napaboia, runepbosa, ux rpa@uku ¥ CBOMCTBA, TPUTOHOMeTpHUUeckre (GyHKIUN:
CUHYC, KOCUHYC, TAHT€HC, KOTaHI'e€HC, OCHOBHOE TPUT'OHOMETPUYECKOe TOXK/EeCTBO,
BEKTOPbI U UX TTPOEKLIMU Ha OCU KOOPJVHAT, C/I0’KeHHe BEKTOPOB.

Buonozus: MexaHUueckoe [ABWXEHHEe B >XMBOW mpupoje, nuddysus, ocMoc,
TeTI000MeH KUBBIX OpraHWU3MOB (BUZBI TeTjIoNepeauM, TEeIJIOBOe paBHOBECHE),
37IeKTPUYECKUE SIBJIEHUS B JKUBOU TIPUPOJeE.
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Xumusi: JUCKpPETHOe CTPOEeHUe BelllecTBa, CTPOEHMEe aTOMOB U MOJIEKYJI, MOJIb
Bell[eCTBa, MOJIIpHasi Macca, TervioBble CBOMCTBA TBEPABIX Tes, >KUAKOCTeN U
rasoB, 3/eKTpUYEeCKHe CBOWCTBA META//IOB, 3JIEKTPOJIMTHMYECKasl [UCCOLMaLus,
rajibBaHuKa.

Teoepacpus: BaXHOCTb BO3/yXa, BETPbI, ODapoOMeTp, TepMOMETD.

TexHonoeus: TipeoOpa3oBaHUe [ABWKEHHN C HCIO/Ib30BaHHEM MeXaHW3MOB,
Y4ET TpeHUs] B TeXHHKe, TMOJLIMITHUKY, HWCI0Ib30BaHWE 3aKOHAa COXpaHeHUs
UMITy/IbCa B TeXHUKe (pakeTa, BOJOMET U JIpyrue), ABUTraTe/lb BHYTPEHHEro
CropaHusi, TlapoBasi TypOuHa, OBITOBOM XOJOJWU/IbHUK, KOHAUIIMOHEDP, TeXHOOTHH
MOJIy4yeHUs] COBPEMEHHBbIX MaTepuajioB, B TOM UHKC/Ie HaHOMaTepuaioB, H
HaHOTeXHOJIOTHH, 3J/IeKTpOCTaTHUecKasi 3all[uTa, 3a3eM/eHUe 3J1eKTPOorpubopoB,
KCepOoKC, CTPYHHBIN TIPUHTEP, 3/IeKTpOHarpeBaTe/ibHbIe TIprOOpHI,
3JIEKTPOOCBETUTE/IbHBIE TIPUOOPHI, raTbBaHUKA.

11 K/TIACC

Pa3pgen 4. dnekTpoguHaMuKa

Tema 3. MazHumHoe no.ie. 3/1eKmpoMazHUMHAasi UHOyKyus

[TocTosiHHBIe ~ MarHUTBHL.  B3aWMofelrcTBMe  TMOCTOSIHHBIX ~ MAarHWTOB.
MarnutHoe T1iosie. BeKTOp MarHMTHOM WHAYKLUWW. [IpUHLUN CyTieprio3uliuu
MarHuTHbIX Mojed. JINHUM MarHUTHOW WHAYKUUW. KapTWHa JUHUM MarHUTHOMU
WHAYKLWU 1107151 TIOCTOSIHHBIX MarHUTOB.

MarHutHOe T1I0JIe TIPOBOAHMKA C TOKOM. KapThHa J/IMHUW WHAYKLUU
MAarHUTHOIO MOJIs JJIMHHOIO IIPSMOrO IPOBOJHMKA Y 3aMKHYTOI'O KOJIBLIEBOIO
MPOBOJHUKA, KaTyIIKU C TOKOM. OnbIT OpcTefia. B3anMo/jelicTBre MPOBOAHUKOB C
TOKOM.

Cuna AmMnepa, eé MOZy/Ib U HarpaBjieHue.

Cuia JlopeHlija, eé MO/y/ib M HaripaB/ieHUe. [IBr>kKeHre 3apsiKeHHOW YaCTULIbI
B OZJHOPO/IHOM MarHUTHOM 11071e. PaboTa cunbl JlopeHria.

fSIBneHve 5/IeKTPOMarHUTHOW WHAYKUMU. [IOTOK BeKTOpa MarHWTHOU
WHIYKIUU. OJIEKTPOJBWXKYILLass CWia WHAYKLUWWA. 3aKOH 3JIEKTPOMAarHUTHOU
UHAYKOU Papajes.

BuxpeBoe 3/eKTpuueckoe TIiojie. OIEKTPOABMKYILasg CWja HHAYKLUA B
MPOBOJIHUKeE, IBMKYILEMCS TTIOCTYIaTe/IbHO B OJHOPOAHOM MarHUTHOM I10JIe.

[IpaBuso JleHua.

NHAYKTUBHOCTb. fIBleHWe CaMOUHAYKLUU. OJIeKTPOABUXKYLLas  Cujia
CaMOMH/YKLIUU.

OHepruisi MarHUTHOTO TMOJIt KaTYLLIKK C TOKOM.

DJIeKTPOMarHuTHOe TI0JIe.
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TexHuyeckue yCTPOWCTBA U IIpaKTUYeCKOe TIpUMeHeHHe: T[I0CTOsIHHbIe
MarHuThbl, 3/IEKTPOMarHuThbl, 3JIeKTPOJBUraTe/lb, YCKOPUTEIN 3j1eMeHTapHbIX
YyacCTull, UHAYKLIMOHHAA IeyYb.

Llemoncmpayuu

OmnbIT OpcTefa.

OTK/IOHeHUe 3/IeKTPOHHOI0 ITyYyKa MarHUTHBIM I10JIeM.

JInHUM MHAYKLUY MarHUTHOL'O T10JIA.

B3aumogencTBre AByX IIPOBOSHUKOB C TOKOM.

Cuna Amrepa.

HevictBre cunbl JIopeH1ja Ha MOHBI 3JIEKTPO/IUTA.

SIBneHue 3/1€eKTPOMarHUTHOM UHAYKLMU.

[TpaBusno JleHua.

3aBUCUMOCTb IeKTPOABIKYILEW CU/IbI UHAYKLIMU OT CKOPOCTH U3MEHEeHUs
MarHUTHOIO II0TOKaA.

SIBNeHrie CaMOVHYKLIUU.

YueHuueckull 53KcnepumeHm, 1abopamopHble pabombi

V3yueHre MarHMTHOTO T10J1S1 KATYLLKKU C TOKOM.

VccnemoBaHue [1elCTBUS MOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

VccnenoBaHue siBleHUs 5/IeKTPOMarHUTHOW UHIYKLWU.

Pa3pen 5. Koie0aHus ¥ BOJTHBI

Tema 1. MexanuuecKue u 3/1eKmpomazHUmMHble Ko/e0aHus

KonebarenbHast  cuctema. CBoOOAHbIe — MexaHUuUecKue  KoJiebaHUs.
'apmoHnueckue kKosiebanus. Ilepuos, yacTota, amruiuTyjga U ¢das3a KoebaHUA.
[Ipy>KMHHBIM MasTHUK. MaTeMaTUUueCKU MasiTHUK. YpaBHEHHe TapMOHUUeCKUX
Konebanuii. [IpeBpaiiieHyie SHEPTUX TIPU FTapMOHUYECKUX KOJIe0aHUSX.

KonebaTenbHbli KOHTYpP. CBOOO/HBIE 3/IEKTPOMAarHUTHbIe KosiebaHUs B
uiealbHOM KojiebaresTlbHOM KOHTYype. AHAZOTUs MeXAy MeXaHUYeCKUMU WU
3/IeKTPOMarHUTHbIMM  KojiebaHusMu. Popmysa TomcoHa. 3aKOH COXpaHEHUs
9HEepPIrvH B WJiealbHOM KoJiebaTe/TbHOM KOHTYPe.

[TpencTaBieHye O 3aTyxaroIUX KoeOaHUSX. BhIHYKeHHbIe MeXaHUUeCcKHue
KonebaHusi. Pe3oHaHC. BbIHYKZIeHHbIE 3/1eKTPOMarHUTHbIE KOJleOaHuUs.

[lepemennbli TOK. CHHyCOWJA/NbHBIM TEePEeMEHHbIM TOK. MOIIHOCTb
repeMeHHOr0 TOKa. AMIUIMTY/IHOe U JIEMCTBYHOlllee 3HaueHue CU/bl TOKa |
HarpsoKeHUsl.

Tpancdopmarop. IIpousBoacTBo, nepefaua U motpebreHre 371eKTPUUeCKOoi
SHepPru™. JKOJIOTUUeCKHe PUCKU MPU MPOU3BOJCTBE 3/1€KTPO3Hepruun. KynbTypa
WCII0/Tb30BaHUsl 3/IEKTPOSHEPIUU B TIOBCEIHEBHOM XKU3HU.
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TexHrueckue yCTPOUCTBA U NPAKTAUECKOe TIPUMEHeHHe: 3JIeKTPUYeCKUU
3BOHOK, F'eHepaTop epeMeHHOr0 TOKa, JIMHUU 3/1eKTporiepe/ady.

Llemoncmpayuu

ViccnemoBanre mapaMeTpoOB KojebaTe/nbHON CHCTeMbl (TIPYKUHHBIA WA
MaTeMaTU4YeCKU MasiTHUK).

HabnroieHue 3aTyxaroux KoyiebaHu.

WccnenoBaHyie CBOMCTB BBIHY>K/I€HHBIX KOTleOaHUM.

Habmtosenne pe3oHaHca.

CB00OO/HbBIE 3/IeKTPOMAarHUTHbIE KOsleOaHusl.

OcuusnorpaMMbl (3aBUCMMOCTU CHJTbI TOKA U HAIpsDKeHUs1 OT BpeMeHM) /151
3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3oHaHC 1mipyM TOC/IE[OBaTe/IbHOM COeJUHEHWM DPEe3WCTOpa, KaTYLUKU
VMH/IYKTUBHOCTH Y KOHJIeHCaTopa.

Mopenb TMHUM 3/1eKTpOIiepeaun.

YueHuueckull 3KcnepumeHm, 1abopamopHble pabombi

WccnenoBaHue 3aBUCMMOCTH TlepUO/a MasbiX KojiebaHul rpy3a Ha HUTH OT
JUTMHBI HUTU Y MacChl Tpy3a.

VccnenoBaHve TepeMEHHOT0 TOKAa B LeNd M3  IOC/Ie[0BaTeIbHO
COeJJMHEHHBIX KOH/IEHCAaToPa, KaTYLIKA U Pe3UCTopa.

Tema 2. MexaHuuecKue u 3/1eKIMpoMazHUIMmHble 60/1Hbl

MexaHuueckue BOJIHBI, YCJIOBUSL pacrpocTtpaHenus. Ilepuog. CkopocThb
pacripoCcTpaHeHusT W [JIMHA BOJHBL. [lomepeuyHble M TPOAOJIbHBIE BOJIHBL.
Wurtepdepenius v audpakiys MexaHU4eCKUX BOJTH.

3ByK. CKopocTb 3ByKa. ' poMKOCTb 3ByKa. BricoTa ToHa. TemOp 3ByKa.

ONeKTPOMAarHUTHbIE BOJIHBL. Y CJIOBUSI U3/MYUY€HHUS 3JI€KTPOMarHUTHBIX BOJIH.
B3avnmMHasi opuenTaius BeKTopoB E, B, V B ayekTpomMarHuTHOU BoJsiHe. CBOMCTBA
3JIEKTPOMAarHUTHBIX BOJIH: OTpakeHue, TMpesoM/ieHue, Moaspusanus, Addpakius,
nHTepdepeHiusa. CKOPOCTh 3/IeKTPOMarHUTHBIX BOJIH.

[Ikana 3/1eKTPOMAarHUTHBIX BOJIH. [IpuMeHeHHe 3/1eKTPOMAarHUTHBIX BOJIH B
TeXHUKe U ObITY.

[IpyHLMBI paguOCBA3U U TeeBUAeHus. Paguonokanus.

ONeKTPOMAarHUTHOE 3arpsi3HeHHe OKPY’Karollen Cpebl.

TexHHUuecKue yCTPOWCTBA M TIpaKTUUeCKOe TpHMeHeHHe: MYy3bIKa/lbHbIe
WHCTPYMEHTHI, YyJ/IbTPAa3BYKOBasi AWAarHOCTMKA B TEeXHUKe W MeJULIUHe, pajap,
paZIMOTIPUEMHIIK, Te/leBU30p, aHTeHHa, TejiehoH, CBU-nieusb.

Llemoncmpayuu

Ob6pa3oBaHue ¥ paclipOCTpaHeHHe MOTePeYHBIX U MPO/[0/IbHBIX BOJIH.

Koneb6mtoiieecst Teio Kak MCTOUHUK 3BYKa.

Habto/jeHre oTpaykeHus U MpeioM/IeHUsi MeXaHUUeCKUX BOJTH.
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Habntoenue wuHTepdepeHUMH U AUGPAKIMM  MeXaHUUeCKUX

BOJTH. 3BYKOBOM Pe30HaHC.

HabstofjeHre CBSI3M TPOMKOCTH 3ByKa W BBICOTBI TOHA C aMIUIUTYJOU U
YyacToTOMN KomebaHUiA.

WccnegoBaHre ~ CBOMCTB  37I€EKTPOMArHUTHBIX — BOJIH: OTpa)keHue,
ripesioM/IeHHe, NoJispy3alivs, Judpakiiys, UHTep@epeHIusl.

Tema 3. Onmuka

'eomeTpuueckass ontuka. [IpsgmosviHeNHOe pacripoCcTpaHeHue CBeTa B
OJIHOpPO/iIHOM cpefie. JIyu cBeTa. TOUeUHBIM UCTOUHUK CBeETa.

OTtpakeHue CBeTa. 3aKOHBI OTpakeHUsi cBeTa. IlocTpoeHue M300pakeHUN B
TJIOCKOM 3epKarie.

[Tperomnenue cBeTa. 3aKOHBI TTPeIOMJIEHHST CBeTa. AOCOMIOTHBIN ITOKa3aTeb
npenomyieHusi. IlosiHoe BHyTpeHHee oTpaeHue. [IpefenbHBIM yroj IOJHOTO
BHYTPEHHEro OTPa’keHus.

Mucnepcus ceeta. CoykHbIN cocTaB 6eoro ceeta. Llger.

CoOuparommie W paccedBalomue JWH3bI. ToHKasi JiMH3a. POKyCcHoe
paccTosiHMe W OMNTUUYecKasi CHja TOHKOM /MH3bL. [locTpoeHWe u300pakeHUi B
coOMparoIX ¥ pacCemBarouX JiMH3ax. PopMysia TOHKOW JMH3BL. YBeIUUeHHe,
JlaBaeMoe JIMH30U.

[Ipefenbl MPUMEHUMOCTH TeOMEeTPUUEeCKOM ONTUKHU.

BonHoBass ontuka. WHTepdepeHiyss cBeTa. KorepeHTHble UMCTOUHUKHU.
YcnoBuss HabnoJeHHsT MaKCUMyMOB W MHWHUMYMOB B HHTepdepeHI[MOHHOM
KapTUHE OT [IBYX CUH(a3HbIX KOT€PEeHTHbIX UCTOYHHKOB.

Oudpakius cBeta. [dudpakioHHas peliéTka. YcIoBHe HabO/0eHus
[JIaBHbIX ~MakKCUMyMOB TIpM [aZlecHUMd MOHOXPOMAaTUYeCKOro CBeTa Ha
TA(PPAKIMOHHYIO PEelETKY.

[Tonspusauus ceera.

TexHWueckue yCTPOUCTBA U TIPAKTUUECKOEe TIPUMEHEeHue: OYKH, JIyIa,
(dboToanmnapaT, TPOEKIMOHHBIA anmapaT, MHKPOCKOM, TeecKOr, BOJIOKOHHAsI
ONTUKA, AU(paKI[MOHHAs pelléTKa, MOJISIPOr/,.

Lemoncmpayuu

[Ipsimo/IMHEiHOe pacrpoCTpaHeHHe, OTpaKeHWe W TpeJIoOMJIeHHe CBeTa.
OnTryeckre pUOOpHI.

[TosiHOe BHYTpeHHee oTpakeHUe. Mojiesib CBeTOBO/A.

ViccnenoBaHve CBONCTB W300pa>keHU B JTMH3aX.

Mogenu MUKPOCKOTIIa, TeJieCKora.

HabumioieHre nHTepdhepeHIiy CBeTa.

Habmonenue qudpakiyy ceera.

Habntopenue aucriepcuu cBeTa.
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[TosiyueHue CrieKTpa € TTOMOILIBIO PU3MBI.

[TosryueHue crieKTpa € TIOMOIIIbIO AU(PaKIMOHHON PeIIETKY.
HabstojeHue nossipy3aliviy CBeTa.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl
Vi3mepeHMe 1OKa3are/isi pesioM/IeHHsI CTeKJIa.
VccnemoBaHre CBOMCTB M300pakeHUH B TMH3aX.
HabnroseHue [ucrepcuu CBeTa.

Pa3gen 6. OcHOBBI crielida/IbHOM TeOPHU OTHOCUTE/TbHOCTH

['paHuLbl  TIPUMEHMMOCTM  KJaCCMYECKOM  MexaHuWKd.  [locTysartsl
Crela/JibHOM TeOpUM OTHOCUTEeTbHOCTH: WHBAPUAHTHOCTh MOJy/s CKOPOCTU
CBeTa B BaKyyMe, MPUHLIUI OTHOCUTE/IbHOCTU DWHILTeHHA.

OTHOCUTETLHOCTh OJHOBPEMEHHOCTHU. 3aMejljieHre BPeMEeHU W COKpallleHue
JUTAHBI.

OHeprusi U UMIYJIbC PeSITUBUCTCKOW YaCTHULbI.

CBsI3b MaCChl C 3Heprver U UMITyJIbCOM PeISTUBUCTCKOW YaCTULbl. DHEprus
TTOKOSI.

Pa3gen 7. KBanToBas ¢u3uka

Tema 1. DnemeHmMbI KEAHMOGOLI ONMUKU

dotonbl. Popmyiia [1naHKa CBsA3M SHepruu (POTOHA C €ero YaCTOTOM. DHeprus
Y UMITyJIbC (DOTOHA.

OTtkpbiTHe U uccienoBanue Gorosddekra. OnbiTel A. I'. CTosieToBa. 3aKOHBI
dboToaddekra. YpaBHeHue OuHIITeWHa 151 PoTtodPdekra. «KpacHas rpaHulja»
dboTto3ddekra.

HaBnenve cBera. Omnweiter I H.

JlebeneBa. XvMHUeCKoe JeiiCTBHE CBeTa.

TexHuueckde yCTPOMCTBA W MpPaKTUUECKOe TpUMeHeHue: (POTO3/IeMEHT,
dboTomaTurk, coHeuyHast OaTapesi, CBeTOAHO/I.

Llemoncmpayuu

@®oTo3(PdheKT Ha YCTaHOBKE C LIUHKOBOU MJIACTUHOM.

VccnemoBaHue 3aKOHOB BHeLIHeT0 (poTo3(deKra.

Caetoauof.

ConHeuHasi baTapesi.

Tema 2. CmpoeHue amoma

Mopens atoma Tomcona. OnbiTel Pe3epdopsa 1o paccesiHUIO O -YaCTHII.
[InanerapHasg Mogens atoMa. [loctynatel bopa. WsnyueHue u morsoijeHue
(OoTOHOB TpU Tepexofie aToMa C OAHOTO YPOBHSI SHepruu Ha [Apyrou. Buabl
crieKTpoB. CIieKTp ypOBHEH 3Hepruu aTomMa BOZ0pOo/a.
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BosiHOBBIe cBoMCTBa yacTull. BosHel e bponnsa. Kopnycky/isspHO-BO/IHOBOM
Jlya/Ii3M.
CroHTaHHOe U BBIHYKJIEHHOE U3/Ty4YeHue.
TexHWuecKue yCTPOWCTBA W MPAKTAYECKOe TPUMEHEHUe: CIIeKTPaJbHbIU
aHa/13 (CreKTPOCKOIT), la3ep, KBAHTOBBIM KOMITbIOTEP.
LlemoHcmpayuu
Mogens onbita Pesepdopga.
OmnpeziesieHye AJIMHBI BOJIHBI J1a3epa.
Habntosenue vHeluaThIX CIIEKTPOB HU3/TyUeHUs.
Jlazep.
YueHuueckull 5KcnepumeHm, 1a6opamopHble pabombi
HabntoieHue TMHeUaToOro CrieKTpa.
Tema 3. AmomHoe s10po
OKCIepUMEHThI, J0Ka3bIBalollle CJI0KHOCTb CTpoeHus szapa. OTKpbITHe
paguoakTuBHOCTU.  OmbiTel  Pe3epdopsa 1Mo ompefeleHUI0  COCTaBa
painoakTUBHOTO wu3nydyeHus. CBoiicTBa anbda-, 0eTa-, ramma-U3IydyeHusl.
BivisiHue paiIMoOakKTUBHOCTH Ha >KUBbI€ OPTraHU3MBbI.
OTKpbITHE TIPOTOHa W HeWTpoHa. Hyk/ioHHass mozenb simpa [efizeHOepra—
WBaHeHkKo. 3apsf siapa. MaccoBoe unciio szapa. M30TorbL.
Anbda-pacrias. ONeKTPOHHBIA U TIO3UTPOHHBINM OeTa-pacrmas. ['amma-
r3yuyeHre. 3aKOH paJjM0aKTUBHOI'O pacriajia.
OHeprus CBsi3U HYKJIOHOB B sifipe. flepHbie cusbl. [dedeKT Macchl sigpa.
AnepHebie peakuuu. [deseHve u cUuHTe3 sifep.
SimepHbifi peakTop. TepmosiepHbIii cuHTe3. IIpobsieMbl U TE€PCIIEKTHBBI
SIePHOM SHEPTeTUKU. DKOJIOTHUUeCKHe aCIeKThl siZIePHOU SHePreTHUKHU.
OjileMeHTapHble YacTULbl. OTKPBITHE TT03UTPOHA.
MeTo/bl Hab/TIO/JeHUST U peTUCTPALIUU 37IeMeHTapHbBIX UaCTHL.
dyH/jaMeHTa/IbHbIe B3auMOJeicTBYsA. EAUHCTBO (hr3nueckol KapTUHbI MUDA.
TexHUuyeCcKue yCTPOMCTBA U MpPAaKTUUYeCKOoe MPUMeHEeHHe: JO3UMeTp, Kamepa
BunbcoHa, siiepHbIid peakTop, aToMHasi 6omba.
Llemoncmpayuu
CuéTUrK MOHU3HPYIOLIUX YaCTHL].
YueHuuecKull 3kcnepumeHm, 1a6opamopHble pabombl
WccnenoBaHue TpeKOB yacTul] (110 TOTOBBIM (poTorpadusim).

Pa3pen 8. D/ieMeHThI aCTPOHOMMH M acTPOGU3UKU

OTarbl pa3BUTHsI acCTpoHOMUU. [IprK/iagHOe U MUPOBO33peHUYECKOe 3HaueHue
aCTPOHOMUMU.
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Bup 3BésgHoro Heba. Co3Be3fusi, sipkue 3BE37bl, TJIAHETBHI, UX BUAUMOE
JIBI)KEHUe.

CoJiHeyHas cucTema.

ConiHue. ConHeuHast akKTUBHOCTb. McTouHuK sHeprur CosHLi@ U 3BE3[,.
3BE3/1bl, UX OCHOBHbIE XapaKTepPUCTUKU. [lrarpamMMma «CreKTpa/bHbId K/IacC —
CBETUMOCTb». 3BE3/Ibl TJIaBHOM MOC/eJOBAaTe/IbHOCTU. 3aBUCHMOCTh «Macca —
CBETUMOCTb» [Jid 3BE3[ TJIaBHOW TMOC/Iel0BaTeIbHOCTU. BHyTpeHHee CTpoeHue
386371, CoBpeMeHHbIe IpejCTaB/ieHrs 0 NPOUCXOXAeHUH U 3Bomonuu CosHLa U
3BE3/]. JTarlbl )KU3HU 3BE3,.

Mneunsii [lyte — Hama [Nanaktvka. ITTonokenwe u nBwkeHue CoJiHIIA B
lNanakTtrke. Turnbl rajakTuk. PaguorasakTuky U KBasapbl. YEpHBIe IbIphI B spax
rajakTuK.

Bcenennas. Paciimmpenve BcenenHoit. 3akoH Xa06s1a. PazberaHue raiakTHK.
Teopus bonblioro B3peiBa. PeMkToBOE M3yueHue.

MacrrrabHast CTPYKTypa BcenenHoi.
MertaranakTuka. Hepeiuénusie 1po6JieMel
aCTPOHOMMUH.

YueHuueckue Hab00eHust

HabnroseHnsi HeBOOPY>KEHHBIM T'71a30M C MCIIOJ/Ib30BaHUEM KOMITbIOTEPHBIX
TIPUIOXKEeHUH /IJIsi oTipefie/ieHus TI0/I0yKeHUsT HebeCHbIX 0O0BEKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHbIe co3Be3/ust CeBepHOro MoJiylliapus U sipkre 3BE3/IbI.

Habsmoienus B Tesieckorn JIyHbl, riaHeT, Maeuxoro ITyTtu.

O6o00m1aroiIee MOBTOPeHHE

Ponb u3MKM ¥ aCTPOHOMUHM B 3KOHOMHUYECKOW, TEeXHOJOTUUeCKOM,
COLIMA/ILHOM U 3TUUecKou cdepax JesiTeTbHOCTU YesioBeKa, POJib U MeCTO (PU3UKU
1 aCTPOHOMUM B COBPeMeHHOI HayuHOM KapTHHe MHpa, PoJib (hHU3MUecKoi Teopuu
B (OpMMpOBaHMU TIpEACTABJIEHUM O (PU3NUYECKOM KapTUHE MHpa, MecCTO
(bU3MUeCKOM KapTUHBI MUpa B 00IIeM pSily COBPEMEHHBIX eCTeCTBEHHO-HayUHBIX
Trpe/iCTaB/IeHUM O TIPUPOJIE.

MexnpegmeTHble CBS3U

M3yuenne Kypca ¢pu3mky 6a30BOro ypoBHs B 11 Kjacce OCYITIECTBIISIETCS C
YUYETOM COZepKaTe/IbHbIX MEXIPeJMETHbIX CBsI3eM C KypcaMyd MaTeMaTHKW,
buonoruu, XUMuUu, reorpadyy ¥ TEXHOJIOTHH.

MesicnpedmemHble noHAMusl, CBSI3aHHbIE C W3YYEHUEM METO/I0B HAyUHOTO
MO3HaHUS: sIBJieHWe, Hay4HbIM (DakT, TUroTe3a, ¢u3uyeckas BeJMUMHA, 3aKOH,
Teopusi, HaboieHre, SKCTIePUMEHT, MOZIe/TMPOBaHUe, MO/Ie/Tb, U3MepeHHe.

Mamemamuka: pelieHve CHUCTEMBI ypaBHEHUW, TPUTOHOMETPUYECKUe
(yHKUIMU: CUHYC, KOCUHYC, TaHTe€HC, KOTaHI'€HC, OCHOBHOE TPUI'OHOMEeTpHYeCcKoe
TOX/IeCTBO, BEKTOPbI M WX MPOEKLWA Ha OCA KOOPAUHAT, C/IOKEHHe BeKTOPOB,
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MPOM3BOJHbIe 37ieMeHTapHbIX (GYHKIMM, TMpPHU3HAKU TM0J00usI TpeyrojbHUKOB,
oTpe/ie/ieHHe TI/IONAIN TIJIOCKUX GUTYp U 06bEMa Telt.

Buonoeusi: sneKTpUuecKue SIBeHUS B >KMBOW TIpUpojie, KojebarenbHbIe
JIBIDKEHUSI B )KMBOM TIpUPO/le, ONTUUYECKUe SIBJIeHUs] B )KUBOW MPUPO/E, JeHCTBUe
paZiualiiy Ha >KUBbIe OPraHU3MBbI.

Xumus: cTpoeHWe aTOMOB Y MOJIEKYJI, KDUCTA/I/TMYeCKasi CTPYKTypa TBEPABIX
Teld, MeXaHU3Mbl 00pa30BaHUsS KPUCTA/UIMUECKOW PpeIéTKH, CIeKTpaJbHbIN
aHanms.

l'eoepachusi:  MarHuTHBIE TIOMOCA 3eMJIM, 3a7eXU MarHUTHBIX —pY/,
(boToChEMKa 3eMHOU MTOBEPXHOCTH, Tpe/jCKa3aHue 3eM/IeTPSICEeHUI.

TexHon02uA: JWHUM 37€KTpomnepeiad, reHepaTop IepeMeHHOr0 TOKa,
57eKTPO/IBUTaTelb, WHAYKLMOHHasl Teub, pajiap, pPaJUOINpPUEMHUK, TeIeBU30p,
aHTeHHa, TeseoH, CBU-meub, MpPOEKIMOHHBIM amfrmapaT, BOJIOKOHHAsl OITHKA,
cojiHeuyHasi barapesi.
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INIAHUPYEMBIE PE3YJ/IbTATblI OCBOEHUA IIPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUSA

OcBoenne yueOHOro mpemMera «®Pu3rKa» Ha ypOBHe CpeAHEro oOIIero
obpa3oBaHus (6a30BbIM yPOBEHb) AO/HKHO 00eCITeurTh AOCTHKEHUE CIIeyFOIIUX
JTMYHOCTHBIX, MeTarpeMETHBIX U TTPeIMETHBIX 00pa30BaTe/IbHBIX Pe3y/IbTaToB.

JINMYHOCTHBIE PE3YJ/IBTATHI

JINUHOCTHBIE pe3y/ibTaThl OCBOEHUST yueOHOTro rpeaMeTa «PU3nKa» [JOJDKHBI
OTpa)kaTb TOTOBHOCTb U CHOCOOHOCTb OOyuarolMXCs PYKOBOJCTBOBAThCS
chOpMUPDOBaHHOM BHYTPEHHEU TMO3UI[Med JIUYHOCTH, CUCTEMOM I1[eHHOCTHBIX
OpWeHTallui, TIO3UTUBHBIX BHYTPEHHUX  YOeXAeHWH, COOTBETCTBYIOIIUX
TPAIUI[MOHHBIM I[eHHOCTSIM POCCHUHCKOTO OOIIecTBa, paciiipeHue >KU3HEeHHOTO
OMbITa U OMbITa JeATe/IbHOCTH B TpOLIeCCe peasn3aljid OCHOBHBIX HalpaBIeHUU
BOCITUTATEIbHOU JlesiITe/TbHOCTH, B TOM YMCJIe B YaCTH:

1) rpakiaHCKOT0 BOCTIUTAHUA:

c(OpMHUPOBAHHOCTb I'PaKAAHCKOM MO3UI[MK 00yUaroIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO UjieHa POCCUICKOro 00I11eCcTBa;

MPUHATHE  TPAJWLMOHHBIX  OOIIeuesioBeUeCKUX  T'YMaHUCTUYECKUX U
JleMOKpaTUUYeCKHX LIeHHOCTeW;

TOTOBHOCTh BECTHM COBMECTHYIO [IeATe/IbHOCTh B MHTepecax IPakJaHCKOTO
o011iecTBa, yuaCTBOBaTh B CaMOYIIpaB/ieHUH B 06pa3oBaTe/IbHOM OpraHu3alivy;

yMeHHe B3aUMO/IeMCTBOBATh C COLIMAIbHBIMU MHCTUTYTaMU B COOTBETCTBUMU C
YX (QYHKI[USIMU U Ha3HauUeHUEM;

TOTOBHOCTh K T'YMaHUTAapHOM Y BOJIOHTEPCKOM AesITe/TIbHOCTY;

2) NaTPpUOTUYECKOr0 BOCTIMTAHMS:

cchopMHPOBAaHHOCTh POCCHMCKOU IPaKIaHCKOH WUJIeHTUYHOCTH,
MaTpUOTU3Ma;

L[EHHOCTHOEe OTHOLLeHWe K TOCyAapCTBEHHBbIM CUMBOJIAM, [JOCTWKEHUSIM
POCCUICKHX YUEHBIX B 00/1aCTU PU3MKU U TEXHUKY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

cchOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO TIOBE/IeHNS;

CrIocOOHOCTh OlIeHHMBaTh CUTYAlMi0 W TPUHWMAThb OCO3HAHHBIE peIIeHus,
OpPHEHTUDPYSCb Ha MOpa/JbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM UMCJ/Ie B
JeaTe/IbHOCTH YUYEHOT0;

0CO3HaHHe JIMYHOTO BK/IaJla B IIOCTPOEHHWE YCTOMUMBOTO OyIyIiero;

4) 3CTeTNYeCKOro BOCIIUTAHUSA:

5CTeTUYECKOe OTHOILIEeHHEe K MUPY, BK/ItOUast 3CTETUKY Hay4HOrO TBOPYECTRBa,

ripucyiiero (pu3nueckoii Hayke;
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5) TPY/10BOTr0 BOCIIUTAHUSA:

VMHTepeC K pa3IvuHbIM cdepam npodecCroHaIbHOW AesiTelbHOCTA, B TOM
yKC/ie CBSI3aHHBIM C (DM3UKOM ¥ TEXHUKOU, yMeHHe COBepIlaTh 0CO3HAHHBIN BLIOOD
Oyayirieit podeccry U peanM30BbIBaTH COOCTBEHHBIE KU3HEHHbIE TI/IaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHUIO M CaMO0OOPa30BaHUIO0 B 00/1acTH
(bM3UKHY Ha TIPOTSKeHUU BCeU JKU3HY;

6) 3K0/10rMUecKoro BOCIUTAHMSA:

c(OPMUPOBAHHOCTb 3KOJIOTMUECKOW KYJ/bTYphbl, OCO3HaHWe TI106a7TbHOT0
XapakTepa 3K0JIOTUUeCKUX Ipooem;

TJlaHMPOBaHUE U OCYLeCTB/IeHUEe IeUCTBUM B OKPY’KaroIllel cpefie Ha OCHOBE
3HaHUS LieJled yCTOMYMBOTO Pa3BUTHS Ue/l0BeueCTBa;

paclliipeHWe OrbITa [JesiTeJIbHOCTH 35KOJIOTMYECKOM HamnpaB/eHHOCTA Ha
OCHOBe MMEIOIIUXCSI 3HAaHUM M0 (DU3UKE;

7) 1leHHOCTH HAay4YHOI0 MO3HAHMSA:

c(hhOpMUPOBAHHOCTb MHPOBO33pDEHUS], COOTBETCTBYIOLIET0 COBPEMEHHOMY
YPOBHIO pa3BUTHS (PH3UUYECKON HayKW;

OCO3HaHWe 1|eHHOCTM Hay4HOW [leATe/IbHOCTH, TOTOBHOCTh B TIpoLiecce
y3yueHus1 (GU3MKKA ~ OCYIECTBIASATbL  TIPOEKTHYH U HCC/AeI0BaTe/bCKYHO
JlesiTeTbHOCTh UH/AUBUIYATbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATBI

ITo3HaBaTe/IbHbIE YHHBepCa/IbHbIe yueOHbIe /e CTBUS
Bba3oBbie loruueckue JeficCTBUA:
CaMOCTOSITEJIbHO ~ (DOPMYJIUPOBaTh W aKTya/JM3UpoBaTh  IMpoO/ieMy,
paccMaTpuBaTh €6 BCeCTOPOHHE;
orpe/ieNiiTh 1/ [leATe/IbHOCTH, 3aJjaBaTh MapaMeTpbl U KPUTEPUU UX
JIOCTYDKEHUS;
BLISIB/ISITh ~ 3aKOHOMEPDHOCTU W TMPOTUBOpPEUMsi B  paccMaTpUBaeMbIX
(hr3uUeCcKuX sIBJIeHUSIX;
pa3pabaThiBaTh TUIaH pellieHus TIPo06/ieMbl C YUETOM aHa/Ii3a UMEFOIUXCS
MaTepUa/ibHbIX U HeMaTepHaTbHbIX PECYPCOB;
BHOCHUTb KOPPEKTHUBHI B IeSITE/IbHOCTD, OLIeHUBaTh COOTBETCTBUE Pe3y/IbTaTOB
L[e/15IM, OLIeHUBaTh PUCKU MOC/IeCTBUM JesITebHOCTY;
KOOpJJMHUPOBaTb Y  BBITIOJHATH paboTy B YCIAOBUSIX  peasbHOTO,
BUPTYabHOT'O 1 KOMOMHUPOBAHHOTO B3aUMO/IENCTBYS;
pa3BHBaTh KpeaTUBHOE MBIILIJIeHNe TIPYU PellieHrH XXKU3HEeHHBIX MpobJieM.
Bba3oBblie ucciegoBare/1bCKue /eUCTBUS:
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B/aZleTb Hay4YHON TepPMHHOJIOTHeN, K/H0UeBbIMU TOHSATUSIMM W MeTOJaMu
(br3UUeCKOU HayKU;

BJIaZleTb HaBbIKaMU yueOHO-UCCel0BaTeIbCKOM M MPOEKTHOU JiesiTe/TbHOCTH
B 00/1aCTU (PU3MKH, CTIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITe/IbHOMY TOMCKY
METOJIOB pelleHUs 3aau (U3NUYeCKOro COZeprKaHusi, TPUMEHEHUI0 pa3/InyHbIX
METO/|0B [T03HaHUS;

B/aZleTb BHUAAMU [IeATeTbHOCTH 110 TIOJIyYeHWI0 HOBOTO 3HAHUS, €ro
VHTepripeTalyy, TMpeo0pa3oBaHUI0 W TIPUMEHEHWI0 B pa3/MUHbIX y4yeOHBIX
CUTYaLIUsIX, B TOM YKCJIe TIPU CO3/IaHUM yueOHBIX MTPOEKTOB B 00/1aCTH (GU3MKY;

BbISIB/ISITH [IPUYMHHO-C/Ie[ICTBEHHbIE CBSI3M M aKTyaJu3MpOBaTh 3ajauy,
BLIIBUTATh THUIOTe3y eé pellleHUs, HaXOAWUTb apryMeHThI AJisi [l0Ka3aTebCTBa
CBOUX YTBEp>K/leHUH, 3a/laBaTh MapamMeTpbl U KpUTEPUU pelLleHMs;

aHa/IM3UpOBaTh TOJyYeHHble B XOJle pelleHus 3aJjaud pe3yJbTaThl,
KPUTHUECKU OLIeHUBaTh UX [JOCTOBEPHOCTh, MPOTHO3MPOBATh U3MEHeHHe B HOBBIX
yCJIOBUSX;

CcTaBUTb W (OpPMY/IMpPOBaTh COOCTBeHHble 3aJjaud B 0Opa3oBaTe/bHOU
J1esiTe/IbHOCTU, B TOM UHMCJIe TIPU U3YUYeHUU (PU3UKY;

JlaBaTh OIIeHKY HOBBIM CUTYaI[WsIM, OI|eHUBATh TTPUOOPETEHHBIN OIIBIT;

yMeTb TIepeHOCUTb 3HaHUsi 10 (u3MKe B TIPaKTUUeCKyr 00J1acTb
JKU3He/leATeTbHOCTY;

yMeTb UHTeIpPUPOBAaTh 3HaHHWS W3 Pa3HbIX MpeJMeTHbIX 00/acTel;

BLIZIBUTAaTh HOBble WJeH, TipejjiaraTh OpPUTMHA/IbHbIe TIOAXO[AbI U

pellieHus; CTaBUTDb MPO0JieMbl U 3aflauM, JOIyCKaolllye ajbTepHaTUBHbIE

pellieHusl.
Pabora c uadopmaruei:

B/Ia/leTh HaBbIKaMM TOJydyeHUsi MHGOPMaLMK (PU3NUYEeCKOro COJ/lep)KaHusl U3
WCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITETbHO OCYIIeCTB/ISATh TIOMCK, aHaJIu3,
CUCTeMaTH3ali0 ¥ WHTepIipeTalyio MHGOpMal[MK DPa3/UuHbIX BUJOB U (Popm
Tipe/iCTaB/IeHUs;

OLIeHMBATh JOCTOBEPHOCTb MH(OpMaLUH;

WCIO/Ib30BaTh  CpeACcTBa  MHGPOPMALMOHHBIX UM KOMMYHMKAI[MOHHBIX
TEXHOJIOTV B peIlleHNd KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OpPraHU3al[MOHHBIX
33au C coOmopeHreM TpeOOBaHWI JProHOMUKH, TEeXHUKM 0e30I1aCHOCTH,
TUTHeHbl, pecypcocOepexxeHUs, TIPaBOBbIX U  3TUYECKUX HOPM, HOPM
MH(OPMaLIMOHHOM 6e30MacHOCTH;

co3/aBaTh TEKCThl (PU3NUYECKOTO CO/Iep)KaHUs B pas3/iWuHbIX (opmarax C
y46TOM Ha3HaueHUst THPOPMAIUH U 1[eJIeBOM ayAUTOPHH, BbIOUpasi ONTUMAaJTbHYHO
dbopMy npezcTaB/ieHUsI U BU3yaTnu3alivu.
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KoMMyHUKaTHBHbIE YHUBepPCaIbHbIe yueOHbIe IeCTBHs:
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OCYILIeCTB/ISATL 00IlleHre Ha YPoKaxX (hHM3UKU U BO BHEYPOUHOU JiesTeTbHOCTH;

pacro3HaBaTh TPEANOCHITKA  KOH(MIMKTHBIX CUTyalldd W CMSTYaTh
KOH(JIUKTBI;

Pa3BEPHYTO W JIOTUYHO H3jlaraTh CBOIO TOUKY 3PEHHsS] C HCIO/Ib30BaHUEM
SI3BIKOBBIX CPE/ICTB;

MMOHWMAaThb W UCIIO/Ib30BaTh MPeUMYyIliecTBa KOMaHAHONW M WHAWBUAYaTbHON
paboTh;

BLIOMpATh TEMATWKY W METO[bl COBMECTHBIX AEMCTBUM C Y4ETOM OOIIMX
MHTEPeCOB ¥ BO3MOKHOCTeH KaXK/I0TO uieHa KOJIJIeKTHUBa;

MpUHUMAThb LleJId  COBMECTHOW  [JesiTeIbHOCTH, OpraHu30BbIBaThb U
KOODJWHHUPOBATh [eWCTBUS 110 €€ OCTY)KEHWIO: COCTaB/ISATh IJIaH [IeHCTBUH,
pacrpeziesiitb pPOJM C Y4YETOM MHEHHN YYaCTHHUKOB, OOCY)KJaThb pe3y/bTaThl
COBMECTHOM pabOoThI;

OLleHMBaTh KayecTBO CBOEr0 BK/a/la M KaXKAOr0 Yy4yaCTHMKA KOMaH[bl B
OOIIMiA pe3y/ibTaT 10 pa3pab0TaHHBIM KPUTEPUSIM;

rpejjiaraTh HOBBbIE TIPOEKTHI, OIEHWBATh WAEU C TO3WIMA HOBHU3HEI,
OPUTMHABHOCTH, MMPAaKTHUeCKOW 3HAUMMOCTH;

OCYIIIeCTB/SATh TIO3UTHBHOE CTpaTernyeckoe TIOBeZieHWe B  Pa3/IAYHBIX
CUTYaLUsIX, TIPOSIBJISITE TBOPUECTBO M BOOOpakeHHWe, ObITh MHUIIMATUBHBIM.

PerynsiTUBHBIE yHHUBepCa/IbHbIe yueOHbIe
aeucTBusi CaMoopraHu3anusa:

CAaMOCTOSITeJTbHO OCYII[eCTB/ISATh MMO3HAaBATeMbHYIO [eATelbHOCTh B 00/1aCTH
GU3MKKM U aCTPOHOMWMU, BBISB/SATH TPOOIEMbI, CTaBUTb W (HOPMYJIMPOBATh
coOCTBEHHBIE 33/1aUy;

CaMOCTOSITeJTbHO COCTaBJ/ISITh TJIaH PpellleHUs] PaCUETHBIX M KaueCTBEHHBIX
3ajia4, TI/IaH BBITIOJIHEHUS TTPAKTHUUECKON PaboThI ¢ yUETOM UMEIOIIHUXCS PeCypCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MpeATIoUTeHN;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paclivpsTh PaMKH y4eOHOTO TipefiMeTa Ha OCHOBe JINUHBIX TIPe/NOuTeHHH;

JlefaTh O0CO3HAaHHBIA BBIOOpP, apryMeHTHPOBaTh €ro, Opatb Ha cebs
OTBETCTBEHHOCTH 3a PELLIEHUE;

OLIeHWBaTh TIPUOOPETEHHBIM OIIBIT;

criocobcTBOBaTh (DOPMUPOBAHUIO M TIPOSIBJIEHWIO 3PYAULMM B 06sacTu
(b13MKH, TIOCTOSIHHO TOBBIILIATH CBOM 00pa30oBaTe/IbHbIN U KYIbTYPHbBIN YPOBEHb.

CaMOKOHTPO/1b, SMOLIMOHA/IbHBIN UHTE/L/IeKT:

JlaBaThb OLIEHKY HOBbIM CHTYal[UsiM, BHOCHUTb KODPEKTHBbHI B [1eATe/TbHOCTD,

OLIeHMBAaTh COOTBETCTBHE Pe3YJIbTATOB LIJISIM;
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B/aZieTb ~ HaBbIKAMK  TI03HaBaTe/JbHOM  pedieKcMMd  KaK  OCO3HaHUs
COBepIllaeMbIX [JIeWCTBUM W MBIC/IUTE/IbHBIX TPOIIeCCOB, UX pe3y/lbTaTOB U
OCHOBaHMI;

WCTI0/Tb30BaTh TIPUEMBI pedieKCUU [I/isT OLIeHKW CUTYyal[uH, BbIOOpa BepHOI0O
pelLleHus;

yMeTh OI|eHWBaThb PHUCKU W CBOEBPEMEHHO TPUHUMATh peIlleHusi o HUX
CHWDKEHHUIO;

MPUHUMAaThb MOTHUBBI W aprymMeHThl JAPYyruX TIpU aHa/lu3e pe3y/abTaToB
JlesiTeIbHOCTY;

MPUHUMATh Cebsl, TTOHUMasi CBOM He/JOCTaTKU U JIOCTOWHCTBA;

MPpUHUMaThb MOTHUBBI U apryMeHThl APYruX TIpU aHa/v3e pe3yabTaToB
JlesiTeIbHOCTY;

TpU3HABaTh CBOE TIPAaBO U MPaBO JPYTUX Ha OIITHOKH.

B mporjecce A0CTWKeHHsI JIMYHOCTHBIX pPe3y/IbTaTOB OCBOEHHSI TPOrpPaMMbI
no ¢usmke A/ YPOBHS cpefHero o0Iifero oOpa3oBaHUs y 0O0yUaromuxcs
COBEepIIIeHCTBYETCS IMOLIMOHATEHBIN WHTEJI/IEKT, TIpe/ITI0/1ar aroIIniA
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUs, BK/TFOUAOIIIEro CITOCOOHOCTb MTOHUMAaTh CBOE SMOILMOHATBHOE
COCTOSIHWe, BH/IeTb HarpaB/eHUs Pa3BUTHSI COOCTBEHHON 3MOIMOHAMBHON Cdephl,
OBITH YBEPeHHBIM B cele;

CcaMOpery/IMpOBaHMs, BKJ/IIOUAIOIer0 CaMOKOHTPOJIb, YMeHHe TpUHHUMAThb
OTBETCTBEHHOCTb 3a CBOE TIOBe/leHHWe, CIIOCOOHOCTb aJanTHpPOBAThCI K
IMOLIMOHA/ILHBIM U3MeHEeHUsIM U TIPOSIBJISITE TUOKOCTh, OBITH OTKPLITHIM HOBOMY;;

BHYTpeHHell MOTHBallMY, BK/IFOUAlOIel cTpemyieHre K JOCTWKEHUIO L[ed U
ycrexy, ONTHMH3M, HWHHUIMAaTUBHOCTb, YMeHHe JelCTBOBaTb MCXOZS U3 CBOUX
BO3MO>KHOCTEH;

IMIIATUH, BKIFOYAOIIel criocOOHOCTh TIOHUMATh IMOLMOHA/IbHOE COCTOSTHHE
OPYTUX, YUYWATHIBaTh €ro TIPU OCYIIeCTBAeHUH OOIeHUs, CII0COOHOCTh K
COUYYBCTBUIO U COTIEPEKUBAHUIO;

COLIMA/IbHBIX HaBBIKOB, BK/TFOUAIOII[UX CTIOCOOHOCTb BhICTpAauBaTh OTHOIIIEHHS
C IPYTUMH JIIObMH, 3a00TUTHCS, TIPOSIBJIATH UHTEPEC W pa3peniaTh KOHMINKTHL.

IMPEAMETHBIE PE3YJ/IbTATHI
K koniy obyuenns B 10 k/acce rpeiMeTHble pe3y/bTaThl Ha 6a30BOM
YPOBHE [I0JKHBI OTpaXkaTh C(HOPMUPOBAHHOCTh Y 00YUArOIIUXCST YMEHUH:
JIeMOHCTPUPOBATh Ha TpHMepax poJjib U MecTo GU3UKKM B (hOPMUPOBAHUU
COBPEMEHHOM Hay4yHOM KapTWHBI MHpa, B pa3BUTHMHM COBPEMEHHOW TeXHUKU U
TeXHOJIOTHH, B PAaKTUUECKOH JiesATe/IbHOCTU JItO/Iel;
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YUUTBIBaTh TpaHULbl TPUMEHEHUs] HW3YUeHHBbIX (PU3UUeCKUX MOJenei:
MaTepHasibHasi TOUKa, MHepIfaibHas CUCTeMa OTCUéTa, abCOMIOTHO TBEDP/0€e TeJo,
WJieajbHbIM ra3, MOJeIu CTPOEHUs Ta30B, KUAKOCTENM U TBEDJbIX Tes, TOUeUHbIN
3/IeKTPUUeCKUM 3apsifi PY pellieHny (PU3nJYecKrx 3ajay;

pacro3HaBath (pusnueckue siBjieHus (MPOLeCChl) U OOBACHATH WX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJIeKYJIIPHO-KUHETUUeCKOW TeOpHUH CTPOEHHs BellecTBa U
5/IeKTPOJAMHAMHKU:  pDaBHOMEDHOE U PAaBHOYCKODEHHOe  MpPSIMOJIMHEHMHOe
IOBIDKeHWe, CBOOOJHOe TajleHue Tesl, ABIWKEeHWe T0 OKPY)KHOCTH, WHEepLUs,
B3auMo/eiicTBue Tes, Auddysusi, 6pOyHOBCKOe ABMKeHWe, CTPOeHHe KUAKOCTel
Y TBEP/IbIX Tes, U3MeHeHHe 00bEéMa TeJl TIPU HarpeBaHUM (OXJIaXKeHUH ), TeIJIOBOe
paBHOBeCHe, HClapeHue, KOHJeHcCalys, IIaB/eHue, KpUCTa/liM3alus, KUlleHue,
BJIAKHOCTb BO3/lyXa, IOBBIIIEHKe [iaB/IeHus ra3a [Py ero HarpeBaHWU B 3aKPbITOM
cocyze, CBsI3b MeXAy IapaMeTpamMu COCTOsHUSI rasa B U3ompoLeccax,
3/1IeKTpU3aLys Tesl, B3auMOZEeUCTBUE 3apsi/iOB;

OMKCHIBAaTh MeXaHWUeCKOoe [BWKEHHe, WCIOo/b3ysl (U3MYecKue BeTMYMHBIL:
KOOpJWHaTa, IyTh, IepeMellleHHe, CKOPOCTb, yCKOpeHue, Macca TeJja, CWUiIa,
HWMITYJIbC TeJjla, KUHeTHYecKas 3Heprus, NnoTeHljMa/jbHasg 3Heprus, MexaHuuyeckas
paboTa, MexaHWYecKasi MOII[HOCTb; TIPM OIMCAHWU T[pPaBUIBHO TPAKTOBATh
¢bu3nuecKuii CMBICTT HCI0/Ib3yeMbIX BeJMUWH, WX 0003HaueHusi U eJUHULIbI,
HaxXoAuTh (hOPMYJIbI, CBS3BIBAIOIIUE [TAHHYIO (PM3UYECKYI0 BEJIMUUHY C APYTUMU
BeJIMYMHAMU;

OMUChIBaTh U3yUeHHbIe TelJIOBble CBOMCTBA TeJ W TeIJIOBble SIBJIEHUS,
WCIMOb3yd (U3hueckue BeIMUMHBI: [jaB/ieHWe Tra3a, TeMIiepartypa, CpefHsis
KMHeTUYeCKasi SHeprusi XaoTUueCKOoro [ABWKeHUS MOJIeKYJl, CpeJHeKBaJpaThuHas
CKOPOCTb MOJIEKYJ, KOJIMYeCTBO TeIIOTbI, BHYTpPeHHssl SHeprusi, pabora rasa,
KO3(GUIIMEHT TMO0JIe3HOTO [IeHMCTBUSl TeIJIOBOTO JBWTaTe/Isl; TpPHA OMUCAHUU
MpaBWIbHO TPaKTOBaTb (DU3WUYECKUM CMBIC MCIOJb3yeMbIX BEeIUYUH, WX
o003HaueHHsI W eJUHUIIBI, HAXOAWUTb (OPMYJIbI, CBA3BIBAIOIIME J/IAHHYIO
(hM3UUeCcKyr0 BeJTMUUHY C APYTUMH BeJIMUMHAM;

OMUChIBaTh U3yUYeHHbIE 3JIeKTPUUECKUe CBOMCTBA BellleCTBa U 3/IeKTpUUeCcKre
siBlieHus1 (MPOLIeCChI), UCTI0JIb3YsT (hM3UUYEeCKUe BeJUUUHBL: 371eKTPUUeCKUM 3aps,
3/7IeKTPUYeCKOe T10J1e, HalpsKEHHOCTH T10J15, TOTeHL[1Masl, pa3HOCTb MOTeHLIUAIOB;
MpU OMNUCAHUM TIPAaBWIbHO TPaKTOBaTh (PU3WUYECKUA CMBICJ MCI0JIb3yeMbIX
Be/IMUMH, UX 0003HaueHUs U e[UHUIIbI; yKa3biBaTb (OPMYJIbI, CBSI3bIBAIOIIIHE
JIaHHYIO (DPU3UYECKYI0 BeJTMUMHY C IPYTUMU BeJIMUMHAMY;

aHa/IM3UPOBaTh (U3MUYECKUe MPOLIeCChl U SBJEHUS, UCIO/b3ys (PU3NUecKre
3aKOHBI U MPUHLUIIBL: 3aKOH BCceMUpHOro tarorenus, 1, II u III 3akonbr HeroTOHS,
3aKOH COXpaHeHHs MeXaHWUeCKOM SHepruy, 3aKOH COXPaHeHUsl UMITYJIbCa,
TIPUHLIUIT CYTIePIrIO3ULIUA CWJI, TIPUHL[MII PaBHOIPABUSI UHEpLIMA/IbHBIX CUCTeM
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OTCUéTa, MOJIEKY/SIDHO-KUHETUUECKYI0 TEOPDUI0 CTDPOEHHs BelleCTBa, Ia30BbIe
3aKOHBI, CBSI3b CpeJiHel KMHeTUUYeCKOW SHePryu TeryIoBOro JBHKEHUS] MOJIEKYJI C
abcosoTHOM TeMIepaTypoy, TepBbIi 3aKOH TepMOJUHAMUKU, 3aKOH COXPaHeHUs!
3/IeKTPUUECKOr0 3apsifia, 3akoH Ky/ioHa, mpu 5TOM pa3/ivyaTh CJIOBECHYIO
(hOpMy/TMPOBKY 3aKOHa, €ro MaTeMaTH4yecKOe BbIpaKeHHe U YCJIOBHUsI (IpaHHULIbI,
00J1aCcTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHblE TPUHLMMBI  AeUCTBUS MalluH, TIpUOOPOB WU
TeXHUUECKUX YCTPOWCTB; pa3/idyaTh YC/IOBUS WX 0e30IacHOTO WCIO/Ih30BAHUS B
TOBCeIHEBHOM >KU3HHU;

BBITIOJIHATh 3KCIIEPUMEHTBHI TI0 HWCCAeI0BaHUI0 (PU3NUYECKUX SIBJIEHUA U
MPOLIECCOB C KCIIO/Ib30BaHWEM TIPSIMBIX M KOCBEHHBIX W3MEpPEHWM, MpU 3TOM
dbopmynupoBate TpobneMy/3azauy W TUMOTe3y yueOHOTO  SKCIepUMEHTa,
cobupaTh YCTaHOBKY W3 TpeJIOKeHHOT0 000pyA0oBaHUs], TPOBOJUTHL OIBIT U
(hopMyIMpOBaTh BBIBO/IbI;

OCYLLECTB/ISTh MPsIMble U KOCBEHHbIe M3MepeHUs (PU3NUYeCKHX BeJIMUWH, MPU
3TOM BbIOMpAThb OINTHUMAJLHBIA CIIOCOO W3MepeHHsi U HWCTO/b30BaTh W3BECTHHIE
MeTO/bI OLIEHKH TOTPELHOCTeN U3MepeHNH;

WCCIeJoBaTh  3aBUCUMOCTH  MeXJy  (U3MUeCKUMM  BeJUYMHAMU  C
WCTO/Ib30BaHMEeM TIPSIMBIX W3MEpPeHHH, MPU 3TOM KOHCTPYUPOBAaTh YCTAaHOBKY,
(uKcupoBaTh pe3ynbTaThbl TMOYyYEHHOW 3aBUCMMOCTH (DHM3UUECKUX BeJUUWH B
BU/Jie Tabmil ¥ TpadrKOoB, Ae/iaTh BBIBO/BI TI0 pe3yibTaTaM UCC/elOBaHNS;

cobmoziaTh mpaBuia 6e30MacHOro TpyZa TNpU MpPOBeJeHUH UCC/Ie[loBaHUM B
paMKax y4yeOHOro OJKCTlepuMeHTa, yueOHO-UCCe0BaTe/IbCKOM UM TPOEKTHOMU
JesiTeIbHOCTH C WCTI0/Ib30BaHUEM H3MepHUTe/bHBIX YCTPOWCTB U JTabopaTOpPHOTO
000opy/10BaHus;

peliatb pacyéTHble 3a7aud C SBHO 3aJlaHHOW (U3WUYECKOM MOZEeJbIO,
WCTOJIb3ysl (hr3UuecKre 3aKOHbI Y TIPUHLIMIIBI, Ha OCHOBE aHa/v3a yC/I0BUS 3a/lauud
BLIOMpaTh (PU3NYECKYIO MOJe/b, BBIAENATh (hr3nuecKre BeIUUWHBI U (HOPMYIIbI,
HeoOxoJuMble [/1s1 eé pellleHHs, TIPOBOAUTh PACUéThl U OLIEHWBATh peajbHOCTh
T0JIyUeHHOT0 3HaueHus (pH3UuecKoil BeJIMUUHBI;

pelliaTh KaueCTBeHHbIe 3a/lauk: BHICTPAaWBaTh JIOTHYeCKU HEMPOTUBOPEUUBYIO
LIETIOUKY pacCy)XJeHUW C OIMOpOM Ha W3yueHHble 3aKOHbI, 3aKOHOMEPDHOCTH U
(dbusrueckue siBJIeHUS;

WCTOJb30BaTh  TPU  pellleHMM  yueOHBIX  3aJay  COBpeMeHHbIe
MH($OpMaLMOHHbIe TeXHOJOTUU [I/Is1 TIOUCKA, CTPYKTYPUPOBaHUs, UHTEpIIpeTaLyn
U Tpe/icTaB/ieHus1 yueOHOUM ¥ Hay4YHO-TIONY/IIpHON MH(OPMALUK, T0/yueHHON U3
pa3MYHbIX UCTOYHUKOB, KDUTUUECKU aHA/TM3UPOBATh Mo/ydaemMyro HHGOpMaLuio;
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TIPUBO/IUTH TIPUMEPhI BK/1a/la POCCUNUCKUX U 3apy0eXXHbIX YUEHBIX-(PU3MKOB B
pa3BUTHE HayKH, OOBsSCHEHHE TIPOI[eCCOB OKPY’Kaloll[ero MHpa, B pa3BUTHE
TeXHUKU U TeXHOJIOTUM;

WCI0/Ib30BaTh TeOpeTHUecKue 3HaHUsl MO0 (PU3MKe B TOBCEAHEBHOM >KU3HU
Jst obecrieueHus1 6€30MaCHOCTU MpY OOpalljeHuu ¢ TpubopaMu U TeXHUUeCKUMHU
yCTPOMCTBAMU, JJisI COXPAaHEHHS 3/[0POBbSI U COOJTIO[IeHUS] HOPM 3KOJIOTUUECKOTO
TOoBe/IeHUs1 B OKPY Kalolllei cpefie;

paboTatb B Tpymre C BBIMOJTHEHWEM Ppa3/IMYHbIX COIMA/IbHBIX pOJIeH,
M7IaHUPOBaTh paboTy TPYIbI, paldoOHabHO pacripefiesiaTb 0053aHHOCTU U
MJIaHUPOBATh JEeSITe/TbHOCTh B HECTaHZAPTHBIX CUTYalUsiX, aJleKBaTHO OLIEHUBAaThb
BKJIaJ] KaXX/IOTO M3 YUaCTHUKOB T'DPYIITILI B pellleHre pPacCMaTpUBaeMoi TIpo0/ieMbl.

K koHily oOyuenusi B 11 Kjacce rpeaMeTHbIe pe3y/bTaTbl Ha 0a30BOM
YPOBHeE JJOJDKHBI OTPa)KaTb CHOPMHUPOBAHHOCTb Y 00YYArOIIMXCS YMEHUM:

JIeMOHCTPHUPOBaTh Ha TpHUMepax pO/b U MeCcTO (PU3UKUA B (POPMUPOBAHUU
COBPEMEHHOM HAyUYHOW KapTHWHbI MHpPA, B Pa3BUTHUU COBPEMEHHOM TEXHUKUA U
TEXHOJIOTUM, B MPAaKTUYECKOW MAesATeIbHOCTU JIIOZEeH, LIeJIOCTHOCTh U €UHCTBO
(br3nUeCcKor KapTUHbI MHPa;

YUUTBIBaTh TpPaHULlbl TIPUMEHEHUs] U3yUYeHHBbIX (U3NUECKUX MOJeen:
TOYEUHbIA 3/IeKTPUYECKUM 3apsif], Jiyd CBeTa, TOUeUYHbIM UCTOUHUK CBeTa, si/jepHast
MO/leJib aTOMa, HYK/JIOHHas MOJe/ib aTOMHOIO sijpa TIpU pellleHuH (PU3nyeckux
3ajauy;

pacrio3HaBaTh (pusnyecke siBjieHUs (TIPOLIeCChl) U OOBSICHATHL X Ha OCHOBE
3aKOHOB 3JIEKTPO/IMHAMUKYU U KBaHTOBOW (DU3UKU: 3JIeKTpUUeCKasi TIPOBOJAUMOCTD,
TeI/I0OBOe, CBETOBOe, XMMUUECKOe, MarHUTHOe [eHCTBUS TOKa, B3aUMOJeNCTBUE
MarHuTOB, SJ/IEKTDOMarHUTHas WHAYKLUS, [JEeUCTBMe MarHUTHOrO TI0Jisi Ha
MPOBOJITHUK C TOKOM U [JBWKYIIMICS 3apsij, 3JIeKTPOMarHuTHbIe KosiebaHus U
BOJIHBbI, MPSIMOJIMHEMHOE pPacrpoCTpaHeHue CBeTa, OTpakeHue, TMpeioM/IeHue,
vHTepdepeHius, udpakius W TOJsApU3aliUsg  CBeTa, [AUCIEepCUs CBeTa,
dboTtoanekTpruueckuii 3gdekT (poToapdeKkT), CBeTOBOe /aBieHUe, BOSHUKHOBEHUE
JIMHEeMUYaToro CrheKTpa aToMa BOJOpPO/a, €eCTeCTBeHHass U UCKYCCTBEeHHasi

PaZiIM0aKTUBHOCTE;
OMUChIBaTh HM3yueHHble CBOMCTBAa BelllecTBa (3/1eKTpUUYeCKUe, MarHUTHbIE,
ONTUYeCKHWe,  3JIeKTPUYECKYH)  MPOBOAWMMOCTb  Pas3/lMyHbIX  Cpell) U

3/IeKTPOMarHuTHbIe siBjieHUs1 (TPOLeCChI), MCMOJb3ys (H3uUecKrue BeJUUMHbI:
3JIEKTPUUECKUM 3apsijl, CWa TOKAa, 3JIEKTPUUeCKOe HampshKeHUe, 3/IeKTpUYecKoe
COTIPOTHB/IEHUe, Pa3HOCTb TMOTEHLIMA/IOB, 3/JeKTPOJBWXKYIlas Ccvaa, paboTa TOKa,
WHJYKLUSI MarHUTHOTO MoJis, cuwia Awmmnepa, cuna JlopeHija, WHAYKTUBHOCTb
KaTyLIKWA, SHeprusi 3/JeKTPUYecKOro U MarHuUTHOTO TOJiei, TepuoJ; U 4YacToTa
KonebaHuii B KosebaTelbHOM KOHType, 3apsii U CWla TOKa B Tipoljecce
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rapMOHMUECKUX 3/IeKTPOMAarHUTHBIX ~KoJjiebaHui, (OKyCHOe pacCTosiHue U
onTUYeCcKass CWia JIMH3bl, NPU OINMWCAHUM TPAaBUIBHO TPAKTOBaThb (DU3UUYECKUM
CMBIC/T WCIIO/Ib3YeMbIX BeJMUMH, WX O0003HaueHWs W eJUHUIIbI, YKa3bIBaTh
dbopmysibl, CBs3bIBalOlMe [AAHHYIHO (U3WUYECKYyI0 BeJMYMHY C APYTUMH
Be/TMYMHAMUY;

OMUCHIBAaTh H3YUY€HHble KBAaHTOBbIE SIBJIEHUSI U TPOLIECChI, MCMOJIb3Ys
(u3rueckue BeMUMHBI: CKOPOCTb 3/€KTPOMAarHWTHBIX BOJIH, [JIMHA BOJIHBI U
yacToTa CBeTa, SHePrys U UMITy/IbC (POTOHA, TIepUO/| Moaypacraja, SHeprus CB3u
aTOMHBIX $ijep, TNpPU OINWCAHWW TPAaBWIbHO TPAaKTOBaThb (PU3NUECKUA CMBIC]
WCTIO/Tb3yeMbIX BeJIMUMH, MX 0003HaueHHsi U e[UHULIbI, yKa3biBaTb (OPMYJIb,
CBSA3BIBAIOIME [JIaHHYH0 (U3MUYECKYI0 BeMUYMHY C JPYTMMU BeJMUYUHAMU,
BBIUMC/IATH 3HaUeHUe (PU3nuecKol BeJTMUUHbI;

aHa/IM3UpOBaTh (U3MUYECKHe MPOLIeCChl U SIBEHUS, WUCIO/b3ys (u3nuecKre
3aKOHbI U TIPUHLMIIBL: 3aKOH OMa, 3aKOHBI MOCJ/Ie/I0BATe/IbHOTO M TapasuiesibHOro
COe/IlMHEHHWsI TIPOBOJIHMKOB, 3akOH [[koynsi—/leHlla, 3aKOH 3/1eKTPOMarHUTHOU
VWH/AYKLMY, 3aKOH MPSIMOJIMHEMHOT0 pacrpoCTPaHEeHUs! CBeTa, 3aKOHbI OTpakKeHUst
CBeTa, 3aKOHbI IMpeIOM/IeHUsI CBeTa, ypaBHeHWe DUHINTelHa s GoTtosddekTa,
3aKOH COXDaHEeHMsl SHepPruM, 3aKOH COXPaHeHWsl WMMYJIbCa, 3aKOH COXpaHeHUs
3/IeKTPUUECKOT0 3apsi/ia, 3aKOH COXpaHeHUs MacCOBOT0 UMcJ/ia, MocTy/atkl bopa,
3aKOH pa/IM0aKTUBHOIO pacraja, Mpy 3TOM pa3/jiiyaTh CJI0OBECHYHO (DOPMYJ/IHMPOBKY
3aKOHa, €ro maTemMaTHueckoe BbIpaKeHHWe U YCJOBUsA (TpaHulbl, 00/acTH)
MPUMEHHUMOCTH;

orpe/ie/iATh HallpaB/ieHWe BeKTOpa UHAYKI[MM MarHUTHOTO T0JIs1 POBOJHUKA
C TOKOM, CU/ibl Amriepa u cubl JIopeHIia;

CTPOUTb ¥ OIKMChIBaTh H300pakeHHWe, CO3/aBaeMoOe TUIOCKUM 3epKajioM,
TOHKOMU JIMH30MU;

BBITIOJIHATh 3KCIIEPUMEHThI TI0 MCC/Ie/JOBaHHI0 (U3UUeCKUX SIBIEHUN U
MPOLIECCOB C HCII0J/Ib30BaHWEM TIPSIMbIX M KOCBEHHBIX W3MEDEeHWM: MpU 3TOM
dbopmyupoBath MpobsieMy/3alauy M TUTOTe3y yueOHOro 9SKCIepUMEHTa,
cobuparb yCTaHOBKY M3 TIPe/JIOKEHHOr0 000pY/JOBaHMS, IPOBOAUTH OIBIT U
(hopmyIMpOBaTh BHIBO/IbI;

OCYIIeCTB/ISITh MPsIMble U KOCBEeHHbIe M3MepeHUst (DU3NUeCKHX BeJIMUWH, MPU
3TOM BbIOMpATh ONTUMAJBHBIA CMOCOO W3MepeHUs] U HCIOJb30BaTh W3BeCTHBIE
MeTO/IbI OLIeHKH TIOTPelHOCTel U3MepeHUl;

WCC/Ie[JOBaTb 3aBUCMMOCTH (PU3WUECKUX BEeIWYMH C HCIO/Ib30BaHHUEM
MPSIMBIX U3MEepeHMWi: TMpPU STOM KOHCTPYUPOBAThb YCTaHOBKY, (DUKCHPOBATh
pe3y/ibTaThl TMOJyYeHHOM 3aBUCMMOCTU (PU3NUYeCKUX BeJWUYMH B BUZe Tabaui] u
rpadMKOB, /leJlaTh BLIBO/bI 110 Pe3y/bTaTaM UCC/ie/I0BaHUS;
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coburofiaTh MpaBuia 6e30MacHOro TPyZa TpU MPOBeJeHUN UCC/iefloBaHUMN B
paMKax ydeOHOro SKCIIEpUMEHTa, yueOHO-HCC/Ie[JoBaTe/bCKOM M TPOEKTHOMN
JesITeIbHOCTH C WCII0/Ib30BaHUEM H3MepHUTe/IbHBIX YCTPOMCTB U JTabopaTOpPHOTO
000py/I0BaHUS;

peliaTh pacuéTHble 3alaud C $IBHO 3aJlaHHOM (hM3MYeCcKOl Mo/iesiblo,
WCIO/b3Ys (hr3MUYecKre 3aKOHBI Y MPUHLIUIMBI, HA OCHOBE aHa/ii3a yC/I0BUS 3aJauu
BLIOMpaTh (PU3NUECKYIO MOJe/b, BhIJeNSTh (PU3HNUeckre BeJTUUMHBI U (POPMYJIB,
HeoOXouMble [T eé pellleHus, MPOBOJUTh PacUéThl M OIleHWBAaTh DPeasbHOCThb
TMOJIyYEeHHOr0 3HaueHus (PU3UUeCKOU BeJIMUVHBI;

pelllaTh KaueCTBEeHHbIE 33/laui: BbICTPAaUBaTh JIOTUUECKU HEITPOTUBOPEUUBYHO
LIETIOYKY PAacCY>K/IeHUM C OMOpPOM Ha M3y4yeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
dbusryeckue siBJIeHUS;

WCII0/1Ib30BaTh Mpu  pellleHWd  y4yeOHbIX ~ 3a/lay  COBpPEMEeHHbIe
vH(bOpMaI[MOHHbIe TeXHOJIOTHUH JJIsl TIOMCKa, CTPYKTYpUPOBaHUs1, MHTepIrpeTalyin
Y TIpe/iCTaB/ieHrs1 yueOHOW U HayYHO-TIOY/ISIPHOM H(MOPMAaLUY, TIOJTyueHHOU 13

pa3/IMYHbIX UCTOYHUKOB, KDUTUUYECKW aHATM3UPOBATh T0/y4aemMyro MHGOpPMaLUIO;

OOBSICHITh TIPUHLIATIBI ~ ZIGMCTBUSI  MaIllMH, TIPUOOPOB U TeXHUUYECKUX
YCTPOMNCTB, pa3uuaTh yC/JI0BUs WX 0€30IacHOI0 MCI0/Ib30BaHUSI B TIOBCEIHEBHOM
JKU3HU;

TIPUBO/IUTH TIPUMEPhI BK/Ia/la POCCUNUCKUX U 3apyOeXXHBIX YUEHBIX-(PU3UKOB B
pa3BUTHEe HayKH, B OObsSCHeHHe IIPOLIeCCOB OKPY’Karolllero Mupa, B Pa3BUTHE
TeXHUKHU U TEXHOJIOTUY;

WCI0/Ib30BaTh TeopeTUueckue 3HaHusl Mo (pu3vKe B TOBCEAHEBHOM >KW3HU
Jst obecrieueHrst 6€30MaCHOCTH TIpYU 00pallleHny C TPUOopaMy U TeXHUUEeCKUMU
YCTPONCTBaMU, /I COXpaHeHHUs 37I0pPOBbsI U COO/TFO/IeHHsI HOPM 5KOJI0THUYeCcKOTo
TOBe/IeHUs1 B OKpY>Katolllel cpefie;

paboTatb B Tpymre C BBIMOJHEHWEM pa3/dUYHbIX COIMA/TBHBIX PpOJIeH,
TJIAaHUPOBaTh pabOTy TpyIMbl, pallMOHA/JLHO pacripefiefiiTh 00S3aHHOCTA U
TJIaHUPOBATh JIeSITe/IbHOCTh B HECTaHAAPTHBIX CUTYallUsX, afleKBaTHO OLlIeHHWBATh
BKJIaJ] KaXX/IOTO M3 YUaCTHUKOB T'PYIIITLI B pellieHre pacCMaTpUBaeMoi TTpo0JIeMbl.
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TEMATHUYECKOE IVNTAHUPOBAHUE

10 KV/IACC
KoinuyecTBo yacoB JlaTa usyuyeHus JJIEKTPOHHBIEe
HaumeHnoBaHue
(mmdpossbie)
Ne /i pas/ie/ioB U TeM Kontponbneie | IIpakTHyeckune
Bcero o0pa3oBaTe/IbHbIE
MpOorpamMMmbl padoThI padoThI
pecypchbl
Pazgen 1. PU3NKA 1 METO/JABI HAYUHOI'O ITO3HAHUSA
®du3uKa U
11 METO/IbI 5 0 0 Bbubmoteka LIOK
' Hay4HOTO https://m.edsoo.ru/7f41bf72
MO3HaHUs
Nroro no paszeny 2
Pazgen 2. MEXAHUKA
2.1 KuHeMaTuka 5 1 0 Bubmorexa LIOK
https://m.edsoo.ru/7f41bf72
2.2 JrHamuKa 7 0 0 Bubmmorexa [IOK
https://m.edsoo.ru/7f41bf72
3aKOHBI Bub OK
2.3 COXpaHeHUs B 6 1 1 nomvorexa L
https://m.edsoo.ru/7f41bf72
MexaHUKe
Wtoro no pasneny 18
Pazgen 3. MOJIEKYJ/ISIPHASL ®U3UKA U TEPMOJNHAMUKA
OcHoBbI
3.1 MOJIEKYJISIPHO- 9 1 bub/morexa OK
. yUP o https://m.edsoo.ru/7f41bf72
KUHEeTUYEeCKOU
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Teopuu

3.9 OcHOBBI 10 1 Bbubmoteka LIOK
' TePMOAVHAMUKI https://m.edsoo.ru/7f41bf72
ArperaTHble
COCTOSIHUS
bubmoreka LIOK
3.3 BellleCTBa. 5
https://m.edsoo.ru/7f41bf72
da30Bble
nepexo/pl
Nroro no paszgeny 24

Pazpgen 4. SJIEKTPOANHAMUKA
4.1 O/eKTpocTaThKa 10 Brb/moreka LIOK
https://m.edsoo.ru/7f41bf72
ITocTOIHHBIN
3JIeKTPUYeCKUI Eutf OK
4.2 Tok. TOKU B 12 1 ubnmotexa I1
https://m.edsoo.ru/7f41bf72
Pa3/IMUHBIX
cpezax
Nrtoro no paszeny 22
Pe3epBHOe Bpemst 2
OBIIEE KOJIMYECTBO 68 4
YACOB IIO ITPOTPAMME
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11 KJTACC

Ko/muecrBo yacoB Jana usyueHus JJIEKTPOHHBIe
HaumeHoBaHue
(mu¢posBbie)
Ne /m | pa3pesioB U TeM KonrtponbHubie | IIpakTHueckue
Bcero oOpa3oBare/bHbIE
NporpaMmsbl PadoTHI paboTbI
pecypchbl
Paszpen 1. JIEKTPOAVMHAMUMKA
MarunuTHoOe 1o7e. Bu6 OK
1.1 O/neKTpoMarHUTHast 11 1 3 nomiorexa L
https://m.edsoo.ru/7f41c97c
VHAYKLS
Nroro no paszeny 11
Pa3pen 2. KOJIEBAHUSA 11 BOJ/IHBI
MexaHuueckue u
bubmoreka LIOK
2.1 3/IeKTPOMAarHUTHbIE 9 1
https://m.edsoo.ru/7f41c97c
KoJ1e0aHus
MexaHuyeckue U
bubmmoreka LIOK
2.2 3/IeKTPOMAarHUTHbIE 5) 1
https://m.edsoo.ru/7f41c97c
BOJIHBI
2.3 Ormuka 10 3 Bubmmorexa [IOK
https://m.edsoo.ru/7f41c97c
Wtoro no paszgeny 24

Pa3zsen 3. OCHOBBI CIIEITAJTIbHON TEOPUM OTHOCUTE/IBHOCTH

3.1

OcCHOBBI
crieLasbHON
Teopuu
OTHOCHUTE/IbHOCTH

bubmioTeka 1IOK
https://m.edsoo.ru/7f41c97c
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Wroro no paszgeny 4

Pa3zpen 4. KBAHTOBASA ®U3UKA

41 DJieMeHTbI 5 Bbubmoteka LIOK
’ KBaHTOBOU OITUKHU https://m.edsoo.ru/7f41c97c
Bubnuoreka ITJOK
4.2 CtpoeHue aToma 4 t
https://m.edsoo.ru/7f41c97c
Bubnuoteka ITJOK
4.3 ATomMHOe s71po 5 t
https://m.edsoo.ru/7f41c97c

Uroro nio pazpeny 15

Paszpen 5. 3JIEMEHTBI ACTPOHOMHWH 1 ACTPO®PU3NKN

OJIeMEeHThI
bubmioreka 1IOK
5.1 aCTPOHOMUH U 7 1
https://m.edsoo.ru/7f41c97c
acTpOpU3UKU
Utoro nio pa3zpeny 7

Paszpen 6. ObOBIIAIOIIEE IIOBTOPEHUE

61 O6ob1atorriee 4 bubnuoreka IIOK
' TIOBTOPEHHE https://m.edsoo.ru/7f41c97¢
Nroro no paszgeny 4
PesepBHOe Bpems 3
OBLIEE KOJIMUECTBO 68 4 ;
YACOB I10 [TPOTPAMME
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ITIOYPOYHOE IVNIAHNPOBAHUE

10 KV/IACC
Ko/muecTBo yacoB
J/IEKTPOHHBIE
Jdara
nudpoBbie
Ne n/m Tema ypoka Konrtponbneie | IlpakTuyeckue | H3y4eHHUA
Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
dusrka — Hayka O Ipupoje.
y PHPOA bubmoreka LIOK
1 Hayunble MeTO/bI ITO3HAHUS 1 0 0
https://m.edsoo.ru/ff0c32e2
OKpY>Karolllero Mupa
Posib 1 MecTO Gu3MKY B
OPMUPOBAaHWH COBPEMEHHOMN
2 IcEa p‘-IHOI:;I KapTUHBI IVlI)I/I a, B 1 0 0 Bubmorexa [IOK
y PU pa, https://m.edsoo.ru/ff0c33e6
MPaKTUUeCKOH JesATeNIbHOCTH
Josiei
MexaHWUeCcKoe IBIDKEHHE.
3 OTHOCUTE/ILHOCTb MeXaHUYeCKOIo 1 0 0 bubmoteka LIOK
IBwkenus. [lepemerienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpeHue
PaBHOMepHOe NpsIMO/IMHENHOe
N bubmoreka LIOK
4 JBKeHre - BXOJHOM KOHTPOJIb 1 1 0
o https://m.edsoo.ru/ff0c3620
3HaHUU
s PaBHOYCKOpeHHOe TIPSIMO/TMHEeHOe 1 0 0 Bubmioreka LIOK
JBIDKEHHe https://m.edsoo.ru/ff0c372e
5 CBobOojHOe TiafieHne. Y CKopeHre 1 0 0 bubmmoreka LIOK
CBOOO/IHOTO TAZIEHUS . https://m.edsoo.ru/ff0c39cc
7 KpuBosiiHeliHoe ABWKeHUe. 1 0 0 BbubmioTeka LIOK
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[IB>KeHHe MaTepyuabHOU TOUKU
110 OKpy>kKHOCTH CamMoCTOsATe/TbHAs
pabora.

https://m.edsoo.ru/ff0c3ada

HPI/IHL[I/IH OTHOCUTE/IbBHOCTHU

bubmoreka LIOK

8 INanunes. VHepuyanbHble CUCTEMbI
- https://m.edsoo.ru/ff0c3be8
otcueta. [TepBbi 3aK0H HbrOTOHA
Macca Tena. Cuna. [IpyuHuun
9 Cylieprno3uruu cusi. Bropoy 3akoH Bubmioreka LIOK
HrroToHa 151 MaTepuanbHOM https://m.edsoo.ru/ff0c3be8
TOUKU
10 Tpetuii 3akoH HeroToHa A1 bubmoteka LIOK
MaTeprabHbIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOIO TATOTEHUSI.
bubmoTeka 1IOK
11 Cuna tskectu. [1epBast
https://m.edsoo.ru/ff0c3d00
KOCMUUeCKasi CKOPOCThb
bubmmoTeka
Cua ynpyrocrtu. 3akoH I'yka. Bec
12 Lhttps://m.edsoo.ru/ff0c3el
Tesa
8
Cuia Tpenus. KoagduieHrt
bubmoTeka
TpeHus. Crsa CONpOTUB/IEHUS TIPU
13 [Thttps://m.edsoo.ru/ff0c3el
JIBIKEHUU Tesla B XKUJKOCTU UIN 8
rase ¢}
[TocTynarenbHOe ¥ BpaljaTenbHOe
JTBIDKeHHe abCOJTFOTHO TBEPZOTO bubnuoTeka
14 Tesila. MoMeHT cusbl. [11euo cusebl. Ihttps://m.edsoo.ru/ff0c3el
YcnoBus paBHOBeCUs: TBEPAOTO 8
Tesa
15 Nwmnynbc MaTepranbHOW TOUKHY, bubmoTeka
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CUCTeMBbI MaTepUabHbIX TOUEK.
NMiynbc cuiibl. 3aKOH COXpaHeHUst
VMITy/IbCa. PeakTHBHOe [BUKeHUe

IThttps://m.edsoo.ru/ffOc3el
8

16

PaboTa 1 MOIITHOCTb CHJIBI.
KuHeTnueckast sHeprus
MartepuasbHON Touku. Teopema 00
M3MeHeHUU KHHeTUUeCKOW SHepruu

Bubvoreka

IThttps://m.edsoo.ru/ff0c3el
8

17

IToTeHuanbHas SHePrus.
[ToTeHuManbHAas SHEPrUst yIpyro
Ze(OpMHPOBaHHOM MPY>KHHBI.
[ToreHuanbHast SHeprus Tesa
BOJIM3M MTOBEPXHOCTU 3eM/n

Bbubmmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

IToTteHtmanbHBIE
HemnmoTeHIMaJ/IbHbIe CU/bl. CBSI3b
paboThI HEMOTEHIUATBHBIX CHJI C
HM3MeHeHueM MeXaHU4eCcKou
SHEPIruM CUCTeMbI TeJl. 3aKOH
COXpaHeHUs MeXaHUYeCKOou
SHEepruv

Bubmioreka LIOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHast paboTa
Nel«MccnenoBanue cBsi3u paboOTHI
CUJIbI C U3MEHEHHEM
MeXaHUUeCKOW HepruM Teja Ha
TIPUMeEpe PACTSKEHUS] Pe3UHOBOTO
KIyTa»

Bubmioreka LIOK
https://m.edsoo.ru/ff0c478c

20

KontposnbHas paboTta o Teme
«Kunemaruka. [JiHamMyka. 3akKOHbI
COXpaHEeHUsI B MeXaHHUKe»

Bubmioreka LIOK
https://m.edsoo.ru/ff0c478c
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OCHOBHBIE TT0JIOKEeHUS
MOJIeKY/IIPHO-KUHETUYeCKOM

bubmoreka LIOK

21
Teopuu. BpOyHOBCKOe BVKeHuUe. https://m.edsoo.ru/ff0c478¢c
Ouddysus
XapakTep JBWKeHUs U
2 B3aUMO/IEUCTBUS YaCTUL] bubmmoreka LIOK
BelllectBa. Mojenu CTpoeHust https://m.edsoo.ru/ff0c478¢c
rasosB, XUJKOCTel U TBEPBIX Tell
7 Macca monekys. Komnuectso bubmoreka LIOK
BelriectBa. [loctossHHasa ABorazapo https://m.edsoo.ru/ff0c478c
TenioBOe paBHOBeECHE.
24 TemriepaTypa u eé usaMepeHue.
Ilkana remnepatyp Llenbcus
WneanbHeiii ra3 B MKT. OcHOBHOe
N bubmmoreka LIOK
25 ypaBHeHre MKT IIpomMexyTOuHBIN
https://m.edsoo.ru/ff0c478c
KOHTPOJIb
AbcomoTHast TeMriepatypa Kak
Mepa CpeJlHeld KUHEeTUYeCKOM1
bubmmoreka LIOK
26 SHEPIuM ABWKeHUSI MOJIEKY/L.
https://m.edsoo.ru/ff0c478c
YpaBHenue MeH/ieneeBa-
Kranelipona
bubmmoreka LIOK
27 3akoH [JanpToHa. ['a30Bble 3aKOHBI nomorexa 1|
https://m.edsoo.ru/ff0c511e
JlaboparopHast pabotaNe2
)8 «MccnenoBaHye 3aBUCMMOCTH bubmoteka LIOK
MeJK/ly rlapaMeTpamMu COCTOSTHUS https://m.edsoo.ru/ffOc511e
pa3pe>XeHHOro ras3a»
29 W3ornporieccel B uieaabHOM rase u bubmoreka LIOK
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uXx rpaduueckoe mpeCcTaB/eHHe

https://m.edsoo.ru/ff0c511e

BuyTpenHss sHeprus
TePMOZMHAMUYECKON CUCTEMBI U
CIIOCOOBI €€ N3MeHeHUsl.

bubmoreka LIOK

30 KosmuecTBo TerioTs! U paboTa. https://m.edsoo.ru/ff0c511e
BHyTpenHss sHeprus
OJJHOATOMHOI'0 W/ea/IbHOT0 rasa
bubmoreka LIOK
31 BuaL! Tervionepeas https://m.edsoo.ru/ff0c5c36
Y nenbHas TETJIOEMKOCTh
3 BeljecTBa. KommuecTBo TeIoTEl bubmoTeka LIOK
TIpU Teruiornepeave. AuabaTHbIN https://m.edsoo.ru/ff0c5¢36
riporiecc
33 [TepBbiii 3aKOH TEPMOAVNHAMUKY U
ero nprMeHeHHe K U30TpOoL[eccaM.
HeobpaTrMoCTh IpOIIeCCOB B
34 npupoze. Bropoi 3akoH
TepPMO/IMHAMUKHN
35 [Mpunuun gevicteus u KI1/1 bubmoTeka LIOK
TEeT/IOBOW MalllMHbI https://m.edsoo.ru/ff0c6938
36 Hwukn KapHo u ero KIT/] Bubmiorexa IOK
https://m.edsoo.ru/ff0c6938
37 OKonoruueckue mpooieMbl bubsmmoreka LIOK
TeI/IO3HepreTUKU https://m.edsoo.ru/ff0c6938
Obobuaroupi ypok bubmioTeka LIOK
38 «MonekynsipHasi ¢pr3rka. OCHOBBI
https://m.edsoo.ru/ff0c6938
TEePMOIMHAMUKN»
39 KonTponbHast paboTa 1o Teme bubmioTeka 1IOK
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«MonekysipHasi pusrka. OCHOBbI
TepMOJMHaMUKI»

https://m.edsoo.ru/ff0c5c36

[Tapoobpa3oBaHye 1 KOHZEHCALKsI.

bubmoreka LIOK

40
Ncnapenve v kurnenue https://m.edsoo.ru/ff0c5c36
AbGcosroTHast 1 OTHOCUTE TbHAS
. bubmoTeka LIOK
41 BJI&)XHOCTH BO3/yxa. HackleHHbIN
https://m.edsoo.ru/ff0c6a50
rap
TBépmoe Teso. Kpucrammmueckue v
amopdHbIe Tefa. AHU30TPONUS
. bubmoreka LIOK
42 CBOMCTB KpUCTa/I0B. JKugkue
https://m.edsoo.ru/ff0c65f0
KpucTasibl. CoBpeMeHHbIe
MaTepuaJbl
[1naBneHue u KpucTa/uA3aLusl.
bubmoreka LIOK
43 YenbHas TerioTa Ti/IaB/eHus.
https://m.edsoo.ru/ff0c65f0
Cybmmariyst
bubmoreka LIOK
44 YpaBHeHuUe TeryioBoro OanaHca 4
https://m.edsoo.ru/ff0c65f0
OneKTpusaLys TeJl.
45 ONeKTpUYeCcKru 3a [Ba Buza Bubmiorexa OK
P pAZ. A https://m.edsoo.ru/ff0c6bcc
3JIeKTPUUECKUX 3apsi/i0B
[TpoBOAHMKY, IU3/IEKTPUKU U
46 MOTYNIPOBOAHUKU. 3aKOH bubmoreka LIOK
COXpaHeHUs 3JIeKTPUYECKOIr o https://m.edsoo.ru/ff0c6bcc
3apsza
B3aumogericTBre 3apsi0B. 3aKOH
N bubmmoreka LIOK
47 Kysona. Toueunbii
. https://m.edsoo.ru/ff0c6bcc
5J1IeKTPUUeCKUH 3apsi,
48 Harpsok€HHOCTD 3/1eEKTPUYECKOr0o bubmoTeka LIOK
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niosig. [IpyHLMn cynepnosuuuy
3JIeKTPUUECKUX Toseu. JInHuu
HanpspKEHHOCTU

https://m.edsoo.ru/ff0c6df2

Pabora crm 3/1eKTpoCTaTHIecKoro

bubmoreka LIOK

49 nons. [Torenuman. PasHocTh
H https://m.edsoo.ru/ff0c6df2
MOTeHLIMaIoB
[TpoBOAHMKY M IU3/IEKTPHKU B
poBoA A P bubmoteka LIOK
50 3JIeKTPOCTAaTUYeCKOM I10JIe.
https://m.edsoo.ru/ff0c6df2
[vsnekTpuyeckasi MPOHMLIA€MOCTb
, bubmoreka LIOK
51 OnekTpoéMKoCTb. KoHzieHcaTop 4
https://m.edsoo.ru/ff0c6df2
ONeKTPOEMKOCTb IIJIOCKOTr0
52 KOH/leHCaTopa. DHeprus Bubmiorexa [IOK
A pa. P https://m.edsoo.ru/ff0c6df2
3apsDKeHHOI 0 KOHZieHcaTopa
£3 JlaboparopHast paboTta "Vi3mepeHue bubmoreka LIOK
3/1IeKTPOEMKOCTU KOHZleHcaTopa" https://m.edsoo.ru/ff0c72c0
[TpuHLMI AeiCTBUS U TIPUMeEHeHre
KOH/IeHCaTOpPOB, KOMMUPOBAIbHOTO
o Bubsmmoreka LIOK
54 arirapara, CTpyHHOI'O IIpUHTepa.
https://m.edsoo.ru/ff0c72c0
OJleKTpocTaTuyecKas 3allura.
3a3zeMieHre 371eKTPONpHUO0pPOB
ONeKTPUYEeCKU TOK, YCJIOBUS €ro
cyilecTtBoBaHUs. [10CTOSIHHBIN TOK.
bubmoreka LIOK
55 Cuna Toka. HarnpsbkeHue.
https://m.edsoo.ru/ff0c72c0
CornpotuBnenue. 3akoH OMa Ayist
y4JacTKa Lernu
56 ITocnenoBaTensHOe,

napaJsijiejabHOe, CMelIdHHOe

43



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2

coe/lMHeHUe TTPOBO/THUKOB.
JlaboparopHas pabota «/3yueHue
CMEILIAHHOTO COeAMHEHHUSI

pe3uCcTOpOB»
Pabota 1 MOIIHOCTD
bubmoreka LIOK
57 3JIEKTPUUECKOr'0 TOKA. 3aKOH
https://m.edsoo.ru/ff0c7838
[xoynsa-Jlenna
3akoH Oma A1/1s1 TOTHOU
(3aMKHYTO}I1) 3/IeKTpUUeCKOM LIeTTH.
Kopotkoe 3ambiKaHue.
bubmoreka LIOK
58 JlabopaTopHast paboTa
https://m.edsoo.rw/ff0c7838
«M3mepenue 3/1C UCTOUHUKA TOKA
Yl er0 BHYTPEHHero
COTIPOTUBJIEHUS»
OneKTpoHHas MPOBOAUMOCTh
TBEP/BIX METa/JIOB. 3aBUCUMOCTh
bubmoreka LIOK
59 COTIPOTUBJ/IEHUS METa/IJIOB OT
https://m.edsoo.ru/ff0c7838
TemriepaTyphbl.
CBepXIipoBOAUMOCTb
60 O/eKTpUYeCcKuM TOK B BaKyyMe. bubmoTeka LIOK
CBOWCTBA 5/IEKTPOHHBIX TyYKOB https://m.edsoo.rw/ff0c7838
[TomynpoBOHUKH, UX COOCTBEHHasI
61 Y TIpUMeCHasi IIPOBOJMMOCTb. BbubmoTeka LIOK
CaoricTBa p—n-nepexoza. https://m.edsoo.ru/ff0c84ae
[TomynpoBOIHUKOBBIE TIPHOOPEI
OneKTpUYeCcKui TOK B pacTBOpax U
bubmmoreka LIOK
62 pacruiaBax 3/IeKTPOJIUTOB.

BJ'IEKTPOJ'II/ITI/I‘-IQCKEIH JUCConHalys.

https://m.edsoo.ru/ff0c84ae
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OJIeKTPOJIU3

O/NeKTpUYeCcKuM TOK B rasax.

63 CamocTosiTe/TbHbIN U 1 bubmoreka LIOK
HEeCaMOCTOSITe/IbHBIM paspsif. https://m.edsoo.ru/ff0c84ae
Monnus. [Inasma
DneKkTpuuecKue Mprubopsl U

64 YCTPOWCTBA U UX MPAKTUYECKOe 1 bubmoTeka LIOK
rpuMeHeHue. [IpaBu/ia TeXHUKU https://m.edsoo.ru/ff0c86fc
Ge3omacHoCTH

65 O6o01maroruii ypok 1 bubmoreka LIOK
«DJeKTPOJIHAMUKa» https://m.edsoo.rw/ff0c86fc
KonrposnsHas paboTta 1o Teme

66 «DJeKkTpocTaTuka. ITocTossHHBIN 1 Bbubnuoreka LIOK
3/IeKTPUYeCKUU TOK. TOKU B https://m.edsoo.ru/ff0c8a8a
Pas3/INUHBIX Cpeax»
Pe3epBHbii ypok. Toroas

67 HpOlVlIDE)KYTOI}-IIIljaH KOHTPOJIbHAsA 1 Brbmorexa TIOK

https://m.edsoo.ru/ff0c8a8a

pabora.

68 Pe3epeHbIit ypok. O6006IIarOIIHiA 1 bubmoreka LIOK
ypok 1o TemMam 10 kiacca https://m.edsoo.ru/ff0c8a8a

OBILIEE KOJIMYECTBO YACOB I1O 68

ITPOI'PAMME
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11 KJTACC

Ko/muecrBo yacoB [Hara OJIeKTPOHHBIe
Ne V3y4eHust L1(poBbIe
Tema ypoka KonrponbsHueie | IIpakTuueckue
n/n Bcero obpa3soBaresibHbIe
paboThbI paboThbI
pecypcel
[TocTosiHHBIE MAarHUATBI U UX
B3auMo/eicTBue. MarHutHoe
. bubmoreka IIOK
rosie. BeKTOp MarHUTHOM 1 0 0
o https://m.edsoo.ru/ff0c9778
WHAYKUWW. JIMHUM MarHUTHOM
VHAYKLUU
MarHuTHoOe 1oJie IPOBOJHUKA C
TOKOM. OTIBIT JpcTea. 1 0 0 bubmoTeka LIOK
B3anMogeiicTBre TIPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHast paboTa «/3yueHue
bubmoTeka LIOK
MarHUTHOI'O I10JIS1 KaTYILUKU C 1 0 1
https://m.edsoo.ru/ff0c98fe
TOKOM»
[eiicTBe MarHUTHOIO T0JIS1 Ha
MPOBOAHUK C TOKOM. Cuia Amriepa.
JlaboparopHas paboTa 1 0 1 bubmoTeka LIOK
«WccnenoBanue felicTBus https://m.edsoo.ru/ff0c9ac0
TIOCTOSIHHOI'O MarHyWTa Ha PamKy C
TOKOM»
[eiicTBe MarHUTHOTO T0JIS1 Ha
JBWXKYILYIOCS 3apsDKeHHYI0 1 1 0 bubnuoreka LIOK

yactuily. Cuia JlopeHiia. Pabota
cunbl JlopeHija .BxoiHOM KOHTPO/b

https://m.edsoo.ru/ff0c9df4

46



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9778

OJIeKTPOMarHUTHasi UHAYKLMS.
[ToToK BeKTOpa MarHUTHOU
vHAYKOuU. D/1C MHAYKUUU. 3aKOH
3/1eKTPOMarHUTHOM UHAYKLUU
Papages

JlabopaTopHast paboTa
«/ccnenoBanue sIBIeHUS
371eKTPOMarHATHOM MHAYKLIM»

bubmoreka IIOK
https://m.edsoo.ru/ff0cal50

NHyKTUBHOCTS. fIB/1eHue
camounaykuuu. 3/1C
CaMOMHYKLMU. DHEePrus
MarHUTHOI'O 110JIs1 KaTYLIKH C
TOKOM. DJIEKTPOMarHUTHOE T0Jj1e

bubmoreka IIOK
https://m.edsoo.ru/ff0ca600

TexHUuyecKue yCTpONCTBA U UX
NIpYMeHeHHe: TIOCTOsSIHHbIe
MarHUThbl, 37IeKTPOMarHuThI,
3/1eKTPO/IBUraTeslb, yCKOPUTEIN
3/1eMeHTapHbIX YaCTHLI,
VH/IyKL[MOHHas 11eYb

10

O600611jaro1Hi ypoK «MarHuTHoe
riosie. JJIeKTPOMarHUTHast

VH/TYKLIYSD»

bubmoreka IIOK
https://m.edsoo.ru/ff0cab82

11

KonrposnbHast paboTa 1o Teme
«MarzuTHoOe 1nosie.
OneKTpOMarHUTHasE UHAYKLUS»

bubmoreka IIOK
https://m.edsoo.ru/ff0cad58

12

CB00OOHBIE MEXaHUUECKHE
KomnebaHusi. 'apMoHHUecKue
KosiebaHus. YpaBHEHUEe

bubmoreka IIOK
https://m.edsoo.ru/ff0caf06

47



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca150

rapMOHHUYECKHX KoJie0aHuH.
IIpeBpalenve sHeprUn

13

JlabopaTopHasi paboTa
«MccnenoBaHve 3aBUCMMOCTH
repro/ia Majbix KosebaHui Tpy3a
Ha HUTHU OT J/IUHbI HUTU U MaccChbl
rpysa»

14

®opmyna ToMmcoHa. 3aKoH
COXpaHEeHUsI JHEPIUU B U/ea/TbHOM
KosiebaTesTbHOM KOHTYpe

bubmoreka LIOK
https://m.edsoo.ru/ff0cb9c4

15

KosnebaTenbHbI KOHTYP.
CB0OO/HBIE 3/IEKTPOMAarHUTHbIE
KosiebaHUs B U/lealbHOM
Ko/siebaTesTbHOM KOHTYPe.
AHanorust MeXx[y MexaHueCKUMU
Y 3/IeKTPOMArHUTHBIMU
KosiebaHUsAMU

bubmoreka LIOK
https://m.edsoo.ru/ff0cb820

16

[IpencraBieHue 0 3aTyxarOIux
KoJsiebaHUsIX. BeIHY)K/leHHbIe
MeXaHWYeCKre KoebaHusl.
Pe3onanc. BeiHyX/jeHHbIe
3/1IeKTPOMarHUTHbIE KOebaHust

bubmoreka IIOK
https://m.edsoo.ru/ff0cbb86

17

[TepemeHHBIM TOK.
CuHyCOMa/IbHBIN TTepeMeHHbIN
TOK. MOILIHOCTB ITIepeMeHHOI0
TOKa. AMIUVIMTYJHOe U
JleCTByIOIIlee 3HaUeHUe CUJIbl TOKa
Y HalpsDKeHUs!

bubmoreka LIOK
https://m.edsoo.ru/ff0cbd34
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18

Tpancgopmarop. [TporsBozcTBo,
riepesiaua v oTpebsieHue
3/1eKTPUYECKOW SHepruv

19

YCTPOUCTBO ¥ pakTUUYeCcKoe
NIpYMeHeHHe 3/IeKTPUYeCKOro
3BOHKA, FeHepaTopa NepeMeHHOro
TOKa, JIMHUM 3/IeKTponepeiad

bubmoreka IIOK
https://m.edsoo.ru/ff0cc324

20

OKOJIorMYecKre pucKy rpu
IIPOM3BO/CTBE 3/IeKTPO3HEPruHn.
KynsTypa ncrnosnbs3oBanus
J1IEKTPO3HEPIUU B NTOBCEHEBHOM
JKU3HU

21

MexaHnyecKre BOJHbI, yCJIOBUS
pacripoctpaHeHnus. [lepuos.
CKOpOCTb pacrpoCcTpaHeHUs U
JTMHa BOJIHBL. [lonepeuHsle u
TMPO/I0/IbHbIE BOJIHBI

bubmoreka IIOK
https://m.edsoo.ru/ff0cca54

22

3ByK. CKOpoCTb 3ByKa. ['pOMKOCTB
3ByKa. Bricota ToHa. Tembp 3ByKa

bubmoreka IIOK
https://m.edsoo.ru/ff0cccOc

23

ONeKTPOMarHUTHbIE BOJTHBI, UX
cBoOMCTBa U cKOpocTh. [llkana
3/1eKTPOMAarHUTHBIX BOJH

bubmoreka LIOK
https://m.edsoo.ru/ff0ccfe0

24

[TpuHLMIIBI paiOCBA3U U
TesieBUZieHVs. PasBuTure cpe/CTB
cBsi3u. Pagunonokanus

25

KontponbHas pabora «Konebanus
Y BOJIHBI»

bubmoreka LIOK
https://m.edsoo.ru/ff0cc6{8

26

[TpsiMosiHeHOe pacrpoCTpaHeHe

bubmoreka LJOK
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CBeTa B OZJHOPOJIHOM cpejie.
ToueuHbI UCTOYHUK CBeTa. JIyu
CBeTa

https://m.edsoo.ru/ff0cd350

27

OtpakeHue cBeTa. 3aKOHbI
oTpakeHus cBeTa. [locTpoeHue
1300pakeHH B TVIOCKOM
3epkasie.lIpomexyTouHas
KOHTpOJ/IbHast paboTta

bubmoreka LIOK
https://m.edsoo.ru/ff0cd4e0

28

IIpenomienue cseta. IToHoe
BHYTpPEHHee OTpa’keHue.
[TpenenbHbBIN yroa MOTHOTO
BHYTPEHHET0 OTPayKeHUsI

bubmoreka IIOK
https://m.edsoo.ru/ff0cd7f6

29

JlaboparopHas pabota «/3mepenue
TI0Ka3aTeJisi [IPeIOM/IeHUs CTeK/Ia»

bubmoreka IIOK
https://m.edsoo.ru/ff0cd67a

30

JIun3el. [TocTpoeHue M300pakeHHI
B iuH3e. dopMyJsia TOHKOM JIMH3BI.
YBeniueHue JIMH3bI

Bbubmoteka LIOK
https://m.edsoo.ru/ff0cddle

31

JlabopaTopHasi paboTa
«/ccnenoBaHyie CBOMCTB
n300pa’keHUi B JIMH3aX»

32

Hucnepcus ceeta. C10>XKHBIN
cocras benoro cBeta. IIBer.
JlabopatopHasi paboTa
«HabmroseHue qucrnepcuu cBeTa»

33

VHTepdepeHLys cBeTa.
Oudpaxius ceeta.
IudpakimoHHas peluéTka

bubmoreka LIOK
https://m.edsoo.ru/ff0ced22

34

HOHEpeqHOCTB CBETOBBIX BOJIH.

bubmoreka LJOK
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[Tonspusaiys ceeta

https://m.edsoo.ru/ff0cf02e

Onrtuyeckuie IpUOOPHI U

35 YCTPOWCTBA U YCIOBUS UX
6e30macHOTro rpUMeHeHust
['paHuLIBI TPUMEHUMOCTH

36 KJ/IACCUYeCKON MeXaHWUKHU. Bbubmoreka LIOK
[TocTynats! crieniiaIbHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIbHOCTU
OTHOCUTEBHOCTh

bubmoreka LJOK
37 O/IHOBPEMEHHOCTHU. 3aMe/ljieHue
https://m.edsoo.ru/ffOcfa42
BpeMEeHHU U COKpalljeHue [JIMHbI
OHeprus U UMITYJ1bC

18 peSITUBUCTCKOM yacTullbl. CBSI3b bubmuoreka LIOK
MacChl C SHepPruel U UMITyIbCOM. https://m.edsoo.ru/ffOcfc68
OHeprus Mokos
KonTtponbHast pabora «OnTHKa.

39 OCHOBBI CrieliuaIbHOW TeOpUU Bubmorexa LIOK

H P https://m.edsoo.ru/ff0cf6f0
OTHOCUTE/IbHOCTU»

40 @®otoHbl. ®opmyiia [1naHka. bubnuoreka LIOK
OHeprus U UMNyJbC (HOTOHA https://m.edsoo.ru/ffOcfe16
OTKpBbITHE U UCCIe[jOBaHUe Bub OK

oTeKa

41 doTtoapdekra. OnbiTel A. T nomotexa I

https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poTosddekTa. YpaBHeHHe
N (? P P bubnuoreka LIOK
42 OuiHIITeHA A1 poToaddekTa.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanutia» dorosddekxra
43 [Hasnenve ceera. OnbiTel [1. H. bubnuoreka LIOK

JlebeneBa. Xumuueckoe /ielicTBUe

https://m.edsoo.ru/ff0d04a6
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https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf02e

CBeTa

TexHUYeCcKre yCTpOWCTBA U
IIpaKTUYeCKoe NIpUMeHeHue:

44
¢dboTo3/1eMeHT, POTOAATUUK,
conHeuHast baTapesi, CBeTOJUOZ

45 Perienrie 3a/1a4 1o Teme bubmoreka LIOK
«32JieMeHTbl KBAHTOBOU ONTHKK» https://m.edsoo.ru/ff0d0302
Mogens atoma ToMcoHa. ONBITHI

46 Pe3epdopza no paccesiHuro - Bbubmoteka LIOK
vacruL. [InaneTapHas Mogesnb https://m.edsoo.ru/ff0d091a
aToMa

bubmoreka LIOK

47 Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
N3nyuenue u norsioujexHye

48 (hOTOHOB TpH TIepexoie aToMa C bubmoreka LIOK
OZHOT'O YPOBHS SHEPruu Ha https://m.edsoo.ru/ff0dOafa
Ipyroui. Buzibl CrieKTpoB
BosiHOBBIE CBOMCTBA YaCTHLI.
Bomnns! fe bpoiins.

49 KopryckynsipHO-BO/THOBOM Bubmorexa [IOK

https://m.edsoo.ru/ff0d0ca8

nyanu3m. CrioHTaHHOe U
BBIHY>K/IEHHOE U3/TyueHre
OTKpBITHE pajMOaKTUBHOCTH.

=0 OmneiThl Pe3epdopza no bubmoreka LIOK
orpeje/IeHUI0 COCTaBa https://m.edsoo.ru/ff0d0fd2
PaZiIMOaKTUBHOI'O U3/TyUeHUst

£1 CaoticTBa anba-, 6eta-, ramMmma-

n3nyueHus. Biusinue
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Pa/IM0aKTUBHOCTHU Ha >KUBbIE
OpraHu3MBbl

52

OTKpBbITHe IPOTOHA Y HEWTPOHA.
W3otonsl. Anbda-pacnag,.
ONeKTPOHHBIW Y NMO3UTPOHHBIN
bera-pacnaz. ["amma-u3nyueHue

bubmoreka IIOK
https://m.edsoo.ru/ff0d1162

53

OHeprusi CBsI3W HYKJ/IOHOB B siJjpe.
AnepHble peakuyu. SnepHbIn
peakTtop. [Tpo6siembr,
NepCreKTUBbI, 3KOJIOTHUeCcKHe
aCIeKThI /]ePHOW SHepPreTHKU

bubmmoreka LIOK
https://m.edsoo.ru/ff0d1356

54

OnemMeHTapHble YaCTHULIBL.
OTkpbITHe IO3UTPOHA. MeTo bl
HaOJTI0/IeHsT U PeTUCTpaLin
371eMeHTapHbIX yacTull. Kpyrbii
cTos1 «DyHaMeHTa/IbHbIe
B3aumogzeuncTsus. EquHCTBO
¢u3MUeCcKoil KapTUHbI MHPa»

bubmoreka IIOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Bé31H0r0 He6a. Co3Besaus,
SIpKKe 3BE3/Ibl, TVIAaHEThI, KX
BUAMMOe aBiokeHue, CoHeuHas
cucTema

56

Counije. ComHeuHast akTUBHOCTb.
Ncrounuk 3Hepruu CoJsiHLa U 3BE37

57

3BE3/bl, UX OCHOBHBIE
XapaKTePUCTUKU. 3BE3/bl TJIaBHOU
Troc/ie/loBaTe/TbHOCTH. BHyTpeHHee
cTpoeHue 3Bé37. CoBpeMeHHbIe
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rpe/CTaB/IeHUs O MPOUCXOXKIAEHUN
u 3BoJIroLMKU CoJIHIIA U 3BE3]

58

Mneunsiii [TyTe — Haima
lNanaktuka. [Tonoxenuve u
nBwkenve ConHua B ["anakTuke.
lNanakTrky. YUépHbIe OBIPHI B SApax
raJlakThK

59

Bcenennasi. Pa3beranue raiakTuk.
Teopus bosblIOro B3phIBa.
PenukroBoe usnyueHue.
MeraranakTyka

60

HepeliieHHbIe 1po6ieMbl
aCTPOHOMUU

61

KonTtposnbHast paboTta «DJieMeHThI
aCTPOHOMHUH U aCTPOPU3UKI»

62

O6o6maroruii ypok. Ponb ¢usuku
Y aCTPOHOMUU B S5KOHOMUYECKOH,
TeXHOJIOTUYECKOH, COL[UAIbHOU U
3TUUECKOM cdepax /1esTeTbHOCTH
yesioBeka

63

O6o6maromuii ypok. Pomb 1 MecTo
(GU3MKU U aCTPOHOMUU B
COBpeMEeHHOW HayUYHOU KapTHHe
MMpa

64

O6o6maromuii ypok. Pomb
¢bu3nueckoil Teopur B
¢opmMHpOBaHKY Mpe/iCTaBIeHUH O
(dhur3uYecKoi KapTuHe MUpa.
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NTtorosas npoMexyTouyHas
KOHTpOJIbHast paboTa

65

O6o6maromuii ypok. Mecto
(bu3nUeCcKol KapTHUHbBI MHpPaA B
00111eM psiZTy COBPEMEHHBIX
eCTeCTBeHHO-HAYYHBIX
Tipe/iCTaB/IeHUM O TIpUpo/ie

66

Pe3epBHbIi1 ypok. MaruurtHoe
riosie. JJIeKTpPOMarHUTHast

VHAYKLUS

67

Pe3epBHbIii ypok. OnTuka. OCHOBBI
criel[ManbHON TeOpum
OTHOCHUTE/TbHOCTH

68

Pe3epHeiii ypok. KBaHTOBast
¢u3rKa. DyieMeHTbl aCTPOHOMUU U
acTpo(r3UKH

bubmoreka LIOK

https://m.edsoo.ru/ff0d1784

OBLIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68
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YUYEBHO-METOJUYECKOE
OBECIIEYEHHWE OBPA30OBATEJ/IBHOI'O
ITPOOECCA

1. bakanwuHa, JI. I1. u gp. CoopHUK 3agau o ¢usuke: s 10-11 k1. ¢ yray6s. usyu. dpusuku /
JI. T1. bakanuHa, B. E. benonyukun, C. M. Koses; [Tog peg. C. M. Kosenna. — 3-e usg.,
niepepab. u gom. — M.: IIpocsemjenne, 2001. — 264 c. 2. Mskuies, I'. §., Cunsikos, A. 3.,
Cnob6o/ckoB, b. A. ®u3uka: dnekrpoauHamuka. 10-11 kn.: Yueb.asis yriny6ieHHOTO
Y3ydeHus: PU3MKU. — 3-e u3f., crepeotunt. — M.: [Ipoda, 2008. — 480c. 3. Mskuiues, I'. .,
CuHsIKOB, A. 3. ®usuka: Ontuka. KBantoBas pusuka. 11 k.: Yueb.qjis yriay61eHHOTO
Y3ydeHus: PU3MKU. — 3-e u3f., crepeotunl. — M.: [Ipoda, 2008. — 463c. 4. Mskuiues, I'. .,
CuHsIKOB, A. 3. ®usuka: Kosebanus v BomHbI. 11 ki1.: Yueb.1/1s1 yriy0/ieHHOTO U3yueHust
¢usuku. — 3-e u3g., crepeotun. — M.: Ipoda, 2008. — 288c. 5. PeimkeBuy, A. 1. dusuka.
3agaunuk. 10-11 ki1.: TTocobue asis obieobpa3oBar. yuebd. 3aBefjeHUi. — 4-e U3f.,
crepeoturt. — M.: Ipoda, 2007. — 208c.

2.0BA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI I/IS1 YUUTEJIA

6. ABzeeBa, A. B. MeToauueckue peKOMeH/ALIMH 110 UCII0/Tb30BaHUI0 YUeOHUKOB TI0 (hU3HKe
noz pepakuuei I'. f1. MsikuiieBa «MexaHuka. 10 knacce», «MonekysisipHasi pu3smkKa.
TepmoguHamuka. 10 kmace», « JnekrpoguHamuka. 10-11 kinace», «Ontvka. KBantosas
¢u3vka. 11 knacc» npu U3yueHU PU3MKA Ha NpoduabHOM ypoBHe. — M.: [Ipoda, 2005. — 27c.
7. Kabapaus, O. ®. Equnblii rocyAapCTBeHHBIN 3K3aMeH 10 (pr3vKe: TeopeTHYecKre
MaTrepuasbl U IIpakKTUYeCcKue 3alaHus /1 IOArOTOBKU K 9k3aMeHy. — M.: ACT: TpaH3uTKHuUra,
2006. — 350c. 8. Kupuk JI. A. CamocTOsITe/IbHbIe M KOHTPOJIbHBIE pabOTHI TIO (hH3HKe.
PasHoypoBHeBbIe AugakTUdeckue MaTepuansl. 11 knacc. OnTtuka. — M.: Minekca, XapbKOB:
I'umua3sms, 2000. — 98c. 9. Kupuk JI. A. CamocTosiTe/TbHbIE M KOHTPOJIbHBIE pabOThI MO (DU3UKeE.
Pa3HoypoBHeBbIe AUlakTHUecKre MaTepuabl. 11 kmacc. ATomHas ¢hr3uka. PU3rKa aTOMHOTO
saapa. — M.: Nnekca, XappkoB: ['mmHazusg, 1999. — 105c¢. 10. [IpumepHast nmporpamma cpejHero
(mosiHOT0) 0611]eTO 0Opa3oBaHus 1o ¢usrke. [TpodunbHbI ypoBeHb. 10-11 kmacc.- M.: K-n
«HapoaHoe o6pa3zoBanue» Ne2, 2006. — c. 260. 11. ®u3nueckuii MPaKTUKYM /151 KJTACCOB C
yriay0/ieHHbIM u3ydeHueM pusuku: Jupakt. matepuan: 9-11 kn./ FO. U. [uk, O. ®. KabapauH,

B. A. OpsioB u zp.; ITog pea. FO. U. [luka, O. ®. Kabapauna. — M.: MNpoceewenne, 1993. -
208c.

IINPPOBLIE OBPA3SOBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH

NHTEPHET

dusuka EgnHaa konnekuyus LOP. NpeameTHas Kosekuma «dusmka»
http://nano-edu.ulsu.ru

BupTyanbHbIlii METOANYECKUNIA KABUHET YUnTens dusmkn n acTpoHoMuu: cainT H.H. FromynunHoii
http://www effects.ru Naseta «dusmka» Misgarensckoro goma «fepsoe CeHTAOGpS»
http://ens.tpu.ru 3aHnmartenbHas msMka B BONpocax U oTBeTax:; caiT B. EnbkmHa

http://kvant.mccme.ru Knacc!Has dmsmka: caiit yuntens dusmkm E.A. bangnHoi
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http://www.phys.spbu.ru/library Mup donaukn: gemoHcTpaumm nu3nyecknx aKcnepuMeHToB

http://edu.ioffe.ru/edu ObyuvatoLme TpexypoBHEBLIE TECTbI N0 on3nke: cant B./. PerenibmaHa
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http://edu.ioffe.ru/edu
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http://www. afportal.ru MpoekTt «Bca dmsnka»

http://www fizika.asvu.ru PelleHus 3agay u3 y4e6HUKOB o donsmke

http://metod-f.narod.ru CamoTecTupoBaHue LLKOJIbHUKOB 7-11 KNnaccoB U abuUTypUeHTOB No hun3mnke

http://barsic.spbu.ru/www/tests TepmoguHamuka: 3/1€KTPOHHbI Y4ebHMK No dinsmke
http://fn.bmstu.ru/phys/bib/I-NET ¥Ypoku no MonekynspHoi gpusmnke

http://physics.nad.ru ®u3nka B npeseHTaunsax

http://presfiz.narod.ru ®usnka B wkone: caint M.b. J/IbBOBCKOro
http://gannalv.narod.ru/fiz ®un3nka BoKpyr Hac

http://physics03.narod.ru ®usmka gns Bcex: 3agaum no omsnke ¢ peeHusmm
http://fizzzika.narod.ru ®u3smka ans yuuteneii: caint B.H. EropoBoii
http://www.vargin.mephi.ru ®usuka.py: CaiiT gns yyawmxcsa n npenogasaresieit unsmkn

http://nuclphys.sinp.msu.ru Onumnuaabl No usnke Becepoccuiickas onumnmnaga WKOIbHUKOB No
dounsnke

http://www.edu.yar.ru/russian/projects/predmets/physics AncTaHUNOHHbIE 3BPUCTUYECKME
onumMnuaabl no onsnke

http://genphys.phys.msu.ru/ol OTKpbITble NHTEPHET-ONUMNNAALI NO PU3NKE

http://barsic.spbu.ru/olymp CaHkT-lNeTepbyprckne onmmnuaibl no omanke Ans WKONbHUKOB
http://physolymp.spb.ru
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