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IIOSAACHUTEJ/IbHASA 3AIIMCKA

[Tporpamma 1o ¢u3rke 6a30BOT0 YPOBHS Ha YpPOBHe cpeHero obiero obpa3oBaHus
pa3paboTaHa Ha OCHOBe TIOJIOXKeHU 1 TpeOOBaHUIM K pe3y/ibTaTaM 0CBOEHHST OCHOBHOMN
obpa3oBarenbHOM TIporpammel, TipefcTaBieHHbIX B @PT'OC COO, a Takke C yUETOM
benepanbHOI paboueit MporpaMMbl BOCTIMTAHUS U KOHIIEITLAY TIPeTo/laBaHusl yueOHOTro
nipeaMeTa «Pu3mKa» B 00pa3oBare/bHbIX opraHu3anusax Poccuiickoit @esepariuu,
peasTM3yIoIMX 0OCHOBHbIE 00pa30BaTe/ibHbIe TIPOTPAMMBI.
Copep>kaHue TiporpamMmMmel 1o (hu3uKe HarpaB/ieHo Ha ()OpPMUPOBaHKeE eCTeCTBeHHO-HayUHOU
KapTuHBI MUpa oOyuatommxcs 10—11 kmaccoB ripu 00yueHny ux ¢pu3smnke Ha 6a30BOM YpOBHE Ha
OCHOBe CUCTEMHO-/leATe/IbHOCTHOro nozaxoza. Ilporpamma no ¢u3nike COOTBETCTBYET
tpeboBanusmM PI'OC COO K ryiaHUPYeMbIM JTMYHOCTHBIM, TTPeIMETHBIM U MeTarpeAMeTHbIM
pe3ysibratam 00yueHMs], a TaK)Ke YUUThIBaeT He0OXOAUMOCTh pean3aljii MeXIpeIMeTHbIX
CBsi3elt (PU3MKM C eCcTeCTBeHHO-HAyUHBIMU YUeOHBIMU MpeiMeTaMU. B Heli oripeiesistoTcst
OCHOBHBIE 1Ie/T1 M3yueHus (PU3MKKU Ha YPOBHE cpeHero obirero o6pa3oBaHus, T/IaHUPyeMbie
pe3yJibTaThl 0CBOEHUS Kypca (hM3MKHU: TUYHOCTHbIe, MeTarpeJMeTHbIe, TIpeJiMeTHbIe (Ha
6a30BOM ypOBHe).
[Tporpamma 1o ¢u3vKe BKIHOYAeT:

e TJIAHUPYeMble pe3y/IbTaThl 0CBOEHUS Kypca (hr3uKu Ha 6a30BOM YPOBHE, B TOM UHC/IE

TIpe/IMeTHBIE Pe3yJ/IbTaThl 110 ToJaM 00yUeHws;

e cogep)xaHue yueOHoro npeamMeTa «Du3nka» 1o rogaMm o0ydyeHusl.
du3mrKa Kak Hayka 0 Haubosiee 0OIIMX 3aKOHAX MPHUPO/BI, BBICTYTIAsk B KaUeCTBe yueOHOro
Tipe/iMeTa B ILIKOJIe, BHOCUT CYII[eCTBEHHBIN BK/Ia/| B CUCTEMY 3HaHHM 00 OKpy’KaroIemM Mupe.
[ITkonbHBIN Kypc GU3UKK — CUCTeMO00Opa3yIOLUii [/l eCTeCTBeHHO-HayUHbIX YUeOHbIX
TIpeZIMeTOB, TIOCKOJIbKY (hri3ruecKue 3aKOHbI JieXKaT B OCHOBe TIPOLIeCCOB U SIBJIEHWH, U3ydyaeMbIX
XUMHel, bronorveit, hrsnueckoi reorpadueii ¥ acTpoHoMUel. VIcrio/b30BaHye U aKTUBHOE
npuMeHeHue $U3nMUeCKUX 3HAaHUM OTIpeJiesisieT XapaKTep U pa3BUTHe pa3HO0Opa3HbIX
TEXHOJIOTHH B c(epe SHePreTUKH, TPaHCIIOPTa, 0CBOEHUSI KOCMOCA, MOTy4YeHHs HOBBIX
MaTepuasioB C 3a/laHHbIMU CBOMCTBaMU U ApyruX. M3yueHre ¢pU3MKH BHOCHUT OCHOBHOM BKJIa/ B
dhopMHpOBaHHe eCcTeCTBeHHO-HayYHOM KapTHHBI MHUPa 00y4arolyuxcs, B hOpMHUPOBaHHE YMEHHI
TIPUMeHSITh HayUHbIM MeTO/| TI03HAHUsI TTPU BLITIOJIHEHUU UMU Y4eOHBIX UCC/Ie0BaHUM.
B ocHOBY Kypca pu3ukH [ijist ypOBHSI CpefiHero o01ero o6pa3oBaHusi MOJIOXKeH psij| Uek,
KOTOpbIe MO)KHO pacCMaTpyBaTh KaK MPUHLUITbI €70 TTOCTPOEHMUS.
Hoes yenocmHocmu. B cOOTBeTCTBUM C Hel KypC SIB/ISIETCS JIOTUUeCKH 3aBepIIEHHbIM, OH
COAlep)KUT MaTepras U3 BcexX paszenoB (PU3MKH, BK/ItOYaeT KaK BOIIPOCHI KIaCCHYeCKOM, TaK U
COBpeMeHHOM (PH3HKHU.
Hoes 2eHepanusayuu. B cooTBeTCTBUM C Heli MaTepuas Kypca GU3UKH 00beIUHEH BOKPYT
¢bu3nueckux Teopuil. Beayium B Kypce siBisieTcsi OpMUpPOBaHUe Tpe/iCTaBIeHU 0
CTPYKTYPHBIX YPOBHSIX MarepuH, BellleCTBe U ToJie.
Hoes eymanumapusayuu. Eé peanu3auys npezosaraeT UCIo/b30BaHHe T'yMaHUTapHOIO
roTeHIMasna (pu3nUecKoi HayKu, OCMBIC/IEHHe CBSI3W Pa3BUTHS (PU3HMKH C Pa3BUTHEM O0IIeCTRBa,
a Tak)Xe C MUPOBO33peHYeCKUMH, HPaBCTBEHHBIMU U SKOJIOTUUeCKUMU TIPoO/ieMaMH.
Hoes npuknadHoli HanpasneHHocmu. Kypc ¢hu3rKy npefinosiaraeT 3HaKOMCTBO C ILIMPOKUM
KPYT'OM TeXHUUECKUX U TeXHOJOTMUYeCKUX MPUIOKEeHUI H3yueHHbIX TeOPUM 1 3aKOHOB.



Hoes 3x0n102u3ayuu peann3yeTcsi IOCPeICTBOM BBe/IEHUS 3/IEMEHTOB CO/Iep>KaHMs,
TIOCBSIIIEHHBIX 3KOJIOTHYeCKHUM MPobieMaM COBPEMEHHOCTH, KOTOPbIe CBSI3aHbI C Pa3BUTHEM
TeXHUKW Y TEXHOJIOTHH, a TaK)Ke 00CyXjeHust IPo0sieM paljioHaIbHOTO TIPUPO/OTIONIB30BaHUS U
9KOJIOrMYeCKol 6e30MacHOCTH.
CTep>KHEeBBIMU 3/IeMeHTaMU Kypca (pU3MKH Ha YPOBHe Cpe/iHero 0011[ero 00pa3oBaHMsI SBISIOTCS
¢dusuueckre Teopuu ((hpopMupoBaHUe MpeACTaBIeHUM 0 CTPYKTYpe TTOCTPOeHUs (pr3nuecKoi
TeoprH, Poyiu (PyHZAMEeHTaIbHBIX 3aKOHOB Y MPUHIUIIOB B COBPEMEHHBIX MPe/ICTaBIeHUSIX O
TIpUpPO/ie, TPAHML[AX TIPUMEHUMOCTH TEOPHM, /IJIsi OTTUCAHUS eCTeCTBEHHO-HAyUHbBIX SIBJIEHUN U
MpOLIeCCOB).
CucTeMHO-esITeTbHOCTHBIN MOX0/, B Kypce (DM3UKU peann3yeTcs Mpeskze BCero 3a CUéT
OpraHu3alvy SKCIIepUMeHTalbHOM JesTeTbHOCTH obyuaromuyxcsi. st 6a30Boro ypoBHs Kypca
(bU3MKK — 3TO UCTIOIH30BaHUE CUCTEMbI PPOHTATBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U
J1labopaTopHBIX paboT, KOTOPBIE B TIpOrpaMMe 110 (hr3HMKe 00beAMHEHbI B 00N CTTMCOK
yueHHUeCKHX MPaKTUYeCKUX paboT. BeiziesieHre B yKa3aHHOM TiepeuHe jlabopaTOpHBIX paboT,
TIPOBOAMMBIX /IJIs1 KOHTPOJISI U OLIEHKH, OCYIIeCTB/IsIeTCsl yUaCTHUKaMu 00pa30BaTe/IbHOr0O
TIpoIiecca UCXost U3 0COOeHHOCTel T/IaHMPOBaHUS M OCHal[eHHst KabuHeTa Gu3uku. [Ipu 3Tom
obecrieuriBaeTCs OB/IaJieHre 00yJarolUMUCS YMEeHUSIMU TIPOBOAUTL KOCBEHHbIE M3MepeHus,
WCCJIe/IOBAaHUS 3aBUCUMOCTEH (U3MUeCKHUX BeJTMUMH U TIOCTAHOBKY OITBITOB T10 ITPOBEPKe
TIp€e/I/I0OYKeHHBIX THUTIOTE3.
Bosbiioe BHUMaHMe y/iesisieTcsl peleHn0 PaCU€THBIX U KadeCTBeHHBIX 3ajad. [1pu 3Tom st
PACUYETHBIX 3a/1au IIPUOPUTETOM SIBJITFOTCS 3a/1auu C SIBHO 33/JaHHOMN (hr3uueCKoW MOJIeNbIo,
TI03BOJISTFOIL[MEe TIPUMEHSITh U3yUeHHbIe 3aKOHbI ¥ 3aKOHOMEPHOCTH KaK M3 OFHOTO pa3sziena Kypca,
TaK U UHTErpUPYs 3HAHUS U3 Pa3HbIX pa3/esioB. [1jis KaueCTBEHHBIX 3a/iau TIPUOPUTETOM
SIBJISIIOTCS 3a/JaHNs1 Ha 00BsICHeHHe TIPOTeKaHUs1 PU3UUYeCKUX sIBJIEHUH 1 TPOL[eCCOB B
OKpY)KaroIIel >Ku3Hu, Tpedytoliye BbIOopa Gu3nueCKor MOZIEH JJisl CUTyalldy TPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.
B cootBercTBUM ¢ TpeboBanusMu ®PT'OC COO K MaTepHa/bHO-TEXHHUUECKOMY 00eCTieueHH o
yuebOHOTrO Tmporiecca 6a30BbIl YPOBeHb Kypca (\M3UKH Ha YpPOBHE CpejHero o0iriero o6pa3oBaHust
JOJDKeH M3y4YaThCsl B YCJIOBUSIX TIPEIMETHOTO KabrHeTa (GU3UKHU UIH B YC/IOBUSIX
WHTerpyvpoBaHHOTO KabMHeTa MpeIMeTOB eCTeCTBeHHO-HayyHOro 1j1K/a. B kabuHeTe ¢hu3vku
JIO/DKHO OBITH HeoOXoAMOe 1abopaTopHoe 000py0BaHE /I/1S BHITIOTHEHUS YKa3aHHbBIX B
riporpaMMe Tio ¢u3rKe yuyeHHdeCKUX MpaKTHUeCKUX paboT U 1eMOHCTPALMOHHOe
obopyznoBaHue.
[emoHcTpalioHHOe 000py0BaHHe GOPMUPYETCsl B COOTBETCTBUM C TIPUHIIUIIOM MUHUMATLHOMN
JIOCTaTOUHOCTH U 0becrieurBaeT MOCTaHOBKY Tepeurc/ieHHbIX B TTpPOrpaMMe 1o (hu3rke
KJTFOUEBBIX JIEMOHCTPAL|H [I/IsI UCC/IeIOBAHUS M3y4YaeMbIX SIBJIEHUH U TIPOLIeCCOB, SMITMPHYUEe CKUX
U QyH/IaMeHTa/IbHBIX 3aKOHOB, UX TeXHUYeCKUX TIPUMeHeHU.
JlabopatopHoe 060pyzOBaHME /I/1s1 YYeHUUeCKHUX MPaKTHUeCKUX pabot hopMHUpyeTcs B BUJe
TeMaTHueCKUX KOMITJIEKTOB U 00eCcTieurBaeTCsi B pacuéTe OJHOTO KOMITJIEKTa Ha JIBYX
obyuaroruxcs. TemaTrueckrie KOMITIEKThI JTaOOpaTOPHOTO 000PYZ0BaHKS 10/DKHBI OBITh
TOCTPOEHBI Ha KOMIT/IEKCHOM HCTIOIb30BaHUM aHa/IOTOBLIX U LIW(POBLIX IPUOOPOB, a TaKxkKe
KOMITBIOTEPHBIX U3MEPUTE/IbHBIX CUCTEM B BU/Ie UGMPOBBIX J1aOOPaTOPHUI.
OCHOBHBIMU LIe/IIMU HU3yueHHst GU3UKK B 0011IeM 00pa30BaHUH SIBIISTFOTCS:

e (opMHpOBaHHe UHTEPeCa U CTPeMJIeHHs] 00yUaroLXCsl K HAYYHOMY HU3yUYeHHI0

TIPUPO/IbI, PA3BUTHE UX UHTE/IEKTYaIbHBIX ¥ TBOPUECKUX CIIOCOOHOCTEH;



e pa3BUTHe Tpe/|CTaB/IeHUN 0 HAYYHOM MeTOoZe M03HaHUsl U JOPMUPOBaHUe
HCC/IeI0BaTeTbCKOTO OTHOLLIEHUS K OKPY>KaIOI[UM SIBJIEHUSIM;

e (opmHUpoOBaHMe HAYYHOTO MUPOBO33peHUs KaK pe3y/bTaTa U3yueHUsi OCHOB CTPOeHUSsI
MaTepuH U PyHAaMeHTaTbHBIX 3aKOHOB (hH3UKH;

e (opMHUpOBaHUE YMeHHI 00bSCHSTh SIBJIEHHSI C UCITO/Ib30BaHUEM (DU3UUeCKUX 3HAHUH U
HayYHbIX [J0Ka3aTe/bCTB;

e (opmupoBaHUe Tpe/iCTaBIeHUN 0 posiv (GU3UKU /IS pa3BUTUSL JPYTUX eCTeCTBeHHBIX
HayK, TEXHUKW U TEXHOJIOTHi.

JocTmkeHue 3TUX 1Liesielt obecrieunBaeTcs pellieHreM CJielyIoIIMX 3a/jau B MPOLiecce U3yueHust
Kypca (DU3MKH Ha YPOBHE CpeJHero o01ero oo6pa3oBaHus:

e ripuobpeTeHHe CUCTeMbI 3HaHUM 00 001MX (hH3KUUeCKUX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TeOpUsiX, BK/IIOUasi MEXaHUKY, MOJIEKY/ISIPHYIO (DM3UKY, 371eKTPOAUHAMUKY, KBAHTOBYIO
(bU3UKY U 371eMeHThbI aCTPOhU3UKY;

e (opMHUpOBaHME YMEHUI TIPUMEHSITh TeOPeTHUYeCKHe 3HaHUs /1St OOBsICHeHUST
¢br3nMueCKUX sIBIEHWH B TIPUPOJE U J/1s1 IPUHSTUS PaKTUUYeCKUX pellleHn B
TOBCeIHEBHOM JKW3HU;

e 0CBOEHHE CII0COOO0B pellleHus Pa3/IMUHbBIX 3a/iau C SIBHO 3aZIaHHOMN (hH3UUeCKOW MO/IeNbIO,
3a/jau, MoZipa3yMeBaloIIUX CaMOCTOSITe/TbHOe COo3AaHue (hr3uueCcKor Mojienu, aZieKBaTHOM
yCJIOBUSIM 3a/iauy;

e TOHUMaHUe (PU3NUEeCKUX OCHOB U MPUHLIUIOB ZIeUCTBUS TEXHUUECKUX YCTPOUCTB U
TeXHOJIOTUYEeCKUX MPOLIeCCOB, UX BIUSHUS Ha OKPY>KaOIIyIO Cpefy;

e OBJa/ieHHe MeTOlAMU CaMOCTOSITe/IbHOTO TJIaHUPOBaHUS U MPOBe/leHus hr3uueCKUX
9KCTIepUMEHTOB, aHa/li3a U UHTepIipeTaluy nH(opMaLvu, oripe/iesieHust JOCTOBePHOCTH
TI0JT[yUYeHHOTO pe3y/bTarTa;

e CO3/aHMe YCIOBUH JJig pa3BUTHUSI YMEHUU NPOEKTHO-UCC/Ie]0BaTeIbCKOM, TBOPYECKOMN
JlesiITe/IbHOCTH.

Ha n3yuenue ¢u3vku (6a30BbIi ypOBeHb) Ha YPOBHE cpejHero obiriero o6pa3oBaHusi OTBOJUTCS
136 yacoB: B 10 kacce — 68 yacoB (2 yaca B Hefie/it0), B 11 kacce — 68 yacoB (2 uaca B
HeJleJio).

[pepasiaraemMeiii B iporpaMMe 1o Gu3MkKe repedyeHb 1abopaTOPHBIX U MPaKTUYeCKUuX paboT
SIBJISIETCS PEKOMEH/IOBaHHBIM, YUUTE/Tb Jle/laeT BbIOOP MpOBe/ieHus1 1abopaTOpHbIX paboT u
OTIBITOB C YUETOM MHAUBUYaTbHBIX 0COOeHHOCTeH 00yUaroIuXCsl.

CBA3b C PABOYEH ITPOT'PAMMO¥ BOCITUTAHUSA IITKOJIBI

Peasii3aijusi BOCTIMTATe/IbHOTO TIOTEHIMA/a YPOKOB (DM3WKH (YPOUHOU JesTelbHOCTH,
ayJUTOPHBIX 3aHATMM B paMKaX MaKCUMajbHO [IONyCTUMON  yueOHOW  Harpysku)
rpe/lyCMaTpUBaeT:

- MakCHMMaJIbHOe HCTIO/Ib30BaHHEe BOCIUTATEbHBIX BO3MOKHOCTEM CojiepyKaHUsi YPOKOB [IIs
dbopmHpoBaHUsi Y OOYYarOIUXCA POCCUMCKUAX TPAJUIIMOHHBIX JAYXOBHO-HPAaBCTBEHHBIX U
COLIMOKY/IbTYPHBIX ~ LIEHHOCTeM, POCCHUHCKOTO0 HWCTOPUYECKOTO CO3HaHWS Ha  OCHOBe
HCTOPUYECKOTO TPOCBEIeHHs]; TIoAO0p COOTBETCTBYIOILETO COJepKaHUsI YPOKOB, 3a/laHHH,
BCIIOMOTaTe/TbHBIX MaTepHasioB, MPOO/IEMHBIX CUTYALUH /i 00CYK/IeHHIA;

- BK/IIOUEHHe B CO/iep)KaHue YPOKOB lie/ieBbIX OPDUEHTHUPOB pe3y/IbTaTOB BOCIIUTAHUS, WX yUueT B
OTIpe/Ie/IeHUH BOCTIMTATe/IbHBIX 3a/1a4 YPOKOB, 3aHATHIA;



- BbIOOp MeTOJIOB, MeTOJWK, TeXHOJIOTHH, OKa3bIBAIOIIMX BOCIIUTATE/NbHOE BO3/JEeiCTBHE Ha
JIMYHOCTb B COOTBETCTBMU C BOCHMTATeNbHBIM HZeasoM, Lielbl0 U 3ajayaMyd BOCIMUTaHWS,
L[e/IeBbIMM OPMEHTHPaMM pe3y/IbTaTOB BOCIIMTaHWS; peau3aljyio MpUOpUTEeTa BOCIIUTAHUS B
yueOHOM JiesTeTbHOCTH;
- TpUBJieUeHWe BHUMaHHs OOy4YaroIMXCsl K LIeHHOCTHOMY acIeKTy H3yuaeMbIX Ha YpOKax
TpeJMeTOB, SIBJIeHUH W COOBITHUN, WHULIMHMDOBaHWe OOCY)X/eHHM, BbICKAa3bIBaHUN CBOETO
MHEHUsI, BbIPAOOTKM CBOEro JIMYHOCTHOTO OTHOIIIEHUS K WU3y4yaeMbIM COOBITHSIM, SIBJIEHUSIM,
JmLam;
- IpUMeHeHHe WHTePaKTUBHLIX (opM yueOHOM paboThl — UHTE/IEKTYa/IbHBIX, CTUMYJTUPYIOLUX
MO3HaBaTe/JIbHY0 MOTHBALIMIO, WIPOBBIX METOAMK, [JUCKYCCHM, [JaroluX BO3MOXKHOCTb
nprobpecTy OMBIT BefeHUs] KOHCTPYKTHUBHOTO /Masiora; TPYIIOBOM paboThkl, KOTOpas Y4UT
CTPOUTH OTHOIIEHWS W [IeHCTBOBaTh B KOMaHZe, CIIOCOOCTBYeT Ppa3BUTHIO KPUTHUECKOTO
MBILLIEHUS;
- mobyxaeHre oOyuarommxcst CoOOJFOAATE HOPMBI TIOBEJIeHWs], TIpaBUIa OOLeHWsS CO
CBEPCTHUKAMW U TeJaroruyecKiMu pabOTHUKaMH, COOTBETCTBYIOIME VK/aly IIKOJIbI,
yCTaHOBJIEHUE U MTOAJIePXKKY J00pOosKenaTelbHOU aTMOC(hepHI;
- OpraHM3alii0 HACTaBHUUYECTBA MOTHMBUPOBAHHBIX W 3PYAMPOBAHHBIX OOYUarOIIUXCS Haf
HEYCIeBalIIMMH  OFIHOK/IACCHUKaMHM, B TOM uHCjle C 0coObiMu 0Opa3oBaTe/bHBIMU
NMoTPeOHOCTSIMH, JAMOI[Er0 OOYYarolMMCs COLMA/JIbHO 3HAUMMBIM OMBIT COTPYJHWYECTBA U
B3aUMHOM TIOMOILIY;
- WVHULMUPOBaHWE W TIOJJIEPXKKY HCC/Ie[0BaTe/IbCKOM — IeATeNIbHOCTA  O0YJaroluxcs,
[JIaHUPOBaHWE W BBINOHEHWE WHAWBUAYA/IbHBIX U TPYIIOBBIX MPOEKTOB BOCIWTATeTbHOU
HarpaB/IeHHOCTH.
- peanM3alvi0 MEPONPUATHM KajieHJapHOoro IiaHa Pabouedt mporpammbl Bocnutanusi MAOY
COLI Ne14 um. B.®. dydauesa.

PesynbTaThl peanu3aluM  eJUHCTBA YyueOHOW U BOCIUTATebHOM [iesiTe/TbHOCTU
OTpaXKeHbl B pa3fene paboueil mporpaMMmbl «J/IMUHOCTHBIE pe3y/IbTaThl W3YUYeHHs yueOHOTro
nipeMeTa (GU3MKM Ha YPOBHE OCHOBHOT'O 0011[er0 06pa30oBaHusI».

COJEPXAHUE OBYYEHUSA

10 KJIACC

Pa3pen 1. ®u3uka u MeTo/ibl HAYYHOr 0 NO3HAHUS

dusrka — Hayka o mpupoge. HayuHble mMeToAbl MMO3HAHUA OKpyxKaroljero mupa. Posb
5KCIepUMeHTa ¥ TeOpUHU B IpoLiecce MO3HaHWS PUPObl. DKCIIepUMEHT B (hU3UKe.

MogenupoBanue (U3MYeCcKUX sBeHUM W mpolieccoB. HayuHble runotessl. Pusnyeckue
3aKOHbI ¥ TeopuH. ['paHuL{bl TPUMEHUMOCTH (PH3UYeCKUX 3aKOHOB. [IpMHLIMIT COOTBETCTBUSL.

Pome 1 Mecto Qu3MKM B ()OPMUPOBaHMM COBPEMEHHOW HAy4yHOM KapTMHbI MHpa, B
TIPaKTUUYeCKOM J1eTe/IbHOCTH JIIO/IeH.

LemoHcmpayuu

AmnarnoroBsie 1 1jp)poBbIe U3MepUTeIbHbIE TPUOOPLI, KOMITBIOTEPHBIE JATUHKH.



Pazgen 2. MexaHuKa

Tema 1. Kunemamuka

Mexanuueckoe [BWwKeHHe. OTHOCUTENILHOCTb MeXaHW4ecKoro JABwkeHus. Cucrema
orcuéta. Tpaekropusi.

[TepemeriieHue, CKOpPOCTb (CpefHsii CKOPOCTb, MIHOBEHHasi CKOPOCTb) M YCKOpeHHe
MaTepuaibHOM TOUKH, MX TMPOEKLMU Ha OCH CHUCTeMbl KoopAuHaT. Cro)keHue mepeMeleHuid U
CJI0)KeHHe CKOPOCTeM.

PaBHOMepHOe W paBHOYCKOpEHHOe TIpSIMOIMHelHoe [BrKeHWe. ['padvku 3aBUCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPeHUs, IyTH U MepeMellleHrsl MaTepualbHOW TOUKA OT BpeMeHHU.

CBobOo/HOe T1azieHre. Y CKopeHre CBOOOIHOTO MaleHusl.

KpuBonuHeliHoe [JBrkeHHe. [IBI)KeHHWe MaTepuasbHOM TOYKM 10 OKPY)XXHOCTH C
MOCTOSSHHOW MO MOZYJ/IF0O CKOPOCTBIO. YT/IOBasi CKOPOCTb, JIMHEMHasi CKOpoCThb. Ilepuon u
yacroTa obpaitieHusi. LleHTpocTpeMUTe/IbHOE YCKOPEHHe.

TexHuueckue yCTpPOMCTBA W TIPAaKTHYECKOe TIIPUMEHEeHue: CIHJOMETp, [JBWKeHHe
CHaps/I0B, LIeMHbIe U PeMEHHbIe Nepe/iaun.

LemoHcmpayuu

Mopenb cucTeMbl OTCU8Ta, UUTFOCTPALsS KUHEMaTHUYeCKUX XapaKTePUCTUK JBYIKEHUSI.

[TpeobGpa3oBaHue IBMKEHUH C UCTIO/Ib30BAHUEM MPOCTBIX MEXAHU3MOB.

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

HabsrozieHue 1BYXeHust Tesla, OPOILIEHHOTO MO/ YT7IOM K TOPU30HTY U TOPU30HTA/IBHO.

V3mepenue yckopeHHsI CBOOOIHOTO TafIeHusl.

HarpagsieHrie CKOpOCTU MpH ABWKEHUH TI0 OKPY>KHOCTH.

YueHuueckuli 3kcnepumeHm, 1a60pamopHble pabombl

N3yueHrie HepaBHOMEPHOTO /IBWXKEHUSI C LieJIbl0 Orpe/ie/ieHUsi MTHOBEHHOW CKOPOCTH.

UccnepoBanue  COOTHOIIEHWsT  MeXAYy  MyTsMH,  TPOWAEHHBIMA  TeJOM  3a
roc/iefloBaTe/lbHble paBHble TIPOMEXXYTKU BpEeMeHM TMpU pPaBHOYCKOPEHHOM [JBWKEHUU C
HayajbHOW CKOPOCTBIO, PaBHOM HYJIIO.

W3yueHune qBM>KeHUS LIapyKa B BSI3KOW XKUIKOCTH.

N3yueHue aBM>KeHUs Tesla, OPOIIEHHOTO TOPU30HTA/IBHO.

Tema 2. Tunamuka

[MpunHuun otHocuTenbHOCTU ["anunes. [1epBoiit 3aKkoH HetoToHA. MHepiiMaibHble CUCTEMBbI
oTCuéra.

Macca Tena. Cwuna. [lpuHumn cyneprno3uiuyd cua. Btopoit 3akoH HbroTOHa Aist
MaTepuanbHOW TOUKU. TpeTuii 3akoH HbrOTOHA /1711 MaTepUabHbIX TOYeK.

3aKoH BceMHUpHOro TaroteHust. Cuna TsokecTu. [lepBasi KocMyuuyeckasi CKOPOCTb.

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

Tpenvie. Buzbl TpeHusi (TIOKOS, CKOMbXeHHUsl, KaueHus). Cuna TpeHus. Cyxoe TpeHHe.
Cuna TpeHUsl CKOJIb)KeHUs1 U cuia TpeHust 1nokosi. KosdduiyenT tpenus. Craa cONpoOTUB/IEHUS
TIpU IBM)KEHUM TeJla B )KUJKOCTH WUJ/IU rase.

[MTocTymnaTe/nsHOE U BpalllaTe/IbHOE JBY)KEHHE abCOMIOTHO TBEP/OTO Tea.

MoOMeHT CWIbI OTHOCWMTE/IbHO OCH BpaileHus. [lnedyo cubl. YcioBuUSL paBHOBeCUs
TBEPZOrO Tesia.

TexHuueckue yCTpPOWMCTBA M MpPAKTHYeCKOe TIPUMEHEeHWe: TMOJIUITHUKY, [BHKeHHe
HCKYCCTBEHHBIX CITyTHUKOB.



LemoHcmpayuu

SABneHue uHepLUU.

CpaBHeHHe MacC B3aUMO/,eUCTBYIOLLMX TeJl.

Bropoti 3akoH HeroToHa.

N3mepenue cut.

CroxeHHe CUJL

3aBUCHMOCTb CUJIbI YIIPYTOCTH OT ZlehOpMaLivy.

HegecomocTs. Bec Tesa npu yCKOpeHHOM MOABEME U MaJeHUH.

CpaBHeHMe CUJT TPeHUs TI0KOsI, KaUeHUs U CKOJIbKeHMUs..

YcioBus paBHOBeCUsT TBEPAOTO Tesia. Buibl paBHOBeCHUS.

YueHnuueckuli skcnepumeHm, 1a6opamopHble pabombl

V3yuenue nBmkeHust 6pycka Mo HAKJIOHHOM TI/IOCKOCTH.

WccnenoBanue 3aBUCUMOCTHA CUJT YIIPYTOCTH, BO3HUKAOLIUX B MPY)XKMHE U PE3WHOBOM
obpasiie, oT ux gedopmaryu.

VccnenoBanue ycioByi paBHOBeCHsI TBEPOTO TeJla, UMEIOILero OCh BpalleHuUs.

Tema 3. 3akoHbl COXpaHeHUs 8 MeXAHUKe

VMnyibCc MaTepuaibHOM TOUKM (Tesa), CUCTeMbl MaTepualbHbIX TOueK. VIMIy/bC CUMbI U
M3MeHeHHe UMITyJibCa Tejla. 3aKOH COXPaHeHUs UMITyJ/ibca. PeakTMBHOe [IBMKEHUe.

Pabota cumbl. MOILHOCTH CHJTBI.

KuHeTnueckasi 3Heprusi MatepuasbHON TOuKW. Teopema 00 WM3MeHeHMM KWHETHUECKOM
SHEepruHu.

[MorentmanbHas sHeprus. [loTeHIanbHas SHEPryUs YIIpyro AeopMHUPOBaHHOMN TIPY>KHHBI.
[ToreHrManbHast SHEPrys Tesla BOIU3U MOBEPXHOCTUA 3eMJTH.

[MoTeHMaIbHBIE W HeTMOTeHL[Ma/MbHble CUbl. CBsi3b pabOThI HEMOTeHIMANbHBIX CHI C
V3MeHeHVeM MeXaHW4YeCKOW 3Hepruu CUCTeMbI Tejl. 3aKOH COXpaHeHUs] MeXaHUYeCKOW SHeprum.

Ynpyrue u HeyInpyrve CTOJIKHOBEHUSI.

TexHWuyecKue yCTpOWCTBAa U IMpaKTUYeCKOe NpPUMEHeHHe: BOJOMET, KOIEp, MPY>KWHHBIA
MMCTOJIeT, JBWKeHYe pakerT.

LemoHcmpayuu

3aKOH COXpaHeHUs UMITyJIbCa.

PeakTuBHOe BHKeHUe.

[Tepexop MoTeHIMATbHON YHEPTUH B KUHETHUECKYH0 ¥ 06paTHO.

YueHnuueckuli skcnepumeHm, 1a6opamopHble pabombl

V3yuenre abCOIOTHO HEYIIPYroro yjapa C TOMOIIbIO ABYX OJWUHAKOBBIX HUTSIHBIX
MasiTHUKOB.

WccnepnoBanue cBsisu pabOThl CUIbI C U3MEHEHWMEM MeXaHWueCcKoW SHepPruM Tejia Ha
ripuMepe pacTsUKeHHsl pe3MHOBOIO JKIyTa.

Pa3fen 3. Moneky/isipHas (pu3MKa M TepMOJUHAMHKA

Tema 1. OcHO8bI MO/1EKYASIPHO-KUHeMUYeCcKoli meopuu

OCHOBHBI€ TIOJIOXKEHHSI MOJIEKY/IIPHO-KMHeTUUYeCKOM TeOpUH 1 UX OIBITHOe 000CHOBaHUe.
BpoyHoBckoe fBwkeHue. [Iuddysus. Xapakrep [BWKEHMS] U B3aUMOJENCTBUS YaCTHL]
BeriectBa. Mofileld CTPOEHHUsI Ta30B, >KUJKOCTEH W TBEPALIX Tel W OOBSICHEHWE CBOWCTB
BellleCTBAa Ha OCHOBe 3THUX Mogeneld. Macca u pa3mepel Mojekysn. KonuuecTBo BelmjecTsa.
[TocrosinHast ABorazpo.



TenioBoe paBHOBecue. TemriepaTypa U eé usmepenue. Illkana temneparyp Llenscus.

Mogens upeanbHoro rasa. OCHOBHOe ypaBHeHME MOJIEKY/ISIPHO-KUHETUUYECKOU Teopuu
uziealbHOTO Ta3a. AOCO/IOTHasl TemIiepaTypa Kak Mepa CpefiHel KHHEeTHUeCKOW JHEepPruu
TEIUIOBOTO [JBWXKeHWs yactvl rasa. lllkana temnepatyp KenbBuHa. ['a30Bble 3aKOHBI.
YpaBHeHnue MeHpeneeBa—KanelipoHa. 3akoH [JanbToHa. M3ompoliecchbl B HeanbHOM Trase C
MOCTOSIHHBIM KOJIMUeCTBOM BelllecTBa. ['padmyeckoe npezcraBieHre U30IPOLIECCOB: U30TEPMa,
130x0pa, u3obapa.

TexHUUeCKHe YCTPOUMCTBA U MPAKTUUYeCKoe TIpUMeHeHre: TepMoMeTp, bapomeTp.

Llemoncmpayuu

OnbIThl, [OKa3bIBaloOIUe [JUCKPETHOe CTpOeHWe BelllecTBa, ¢oTorpaduu MoJeKyn1
OpPraHUYeCcKUX COeJUHEeHHUH.

OmnbITel 110 AUhPY3Un KUAKOCTEH U ra3oB.

Mojenis GpOYHOBCKOTO [IBHXKEHHUSI.

Mopens oneita IlITepHa.

OnbIThl, JOKa3bIBalOIIMe CyllleCTBOBaHME MEKMOJIEKY/ISIPHOTO B3aUMO/eCTBUS.

Mogenb, WUTHOCTPUPYIOLas IPUPOAY JaBJieHus ra3a Ha CTeHKU COCy/a.

OnbIThI, WTIOCTPUPYIOLLME YPaBHEHNE COCTOSTHUS MleaTlbHOTO ra3a, U30IpOLIeCChI.

YueHuueckuli sKkcnepumeHm, 1abopamopHble pabombl

OmnpezenieHre MacChl BO3/yXa B K/JIaCCHOW KOMHAaTe Ha OCHOBe H3MepeHHH 00béMa
KOMHATBhI, 1aBJIeHUsI U TeMIlepaTypbl BO3/lyXa B Heu.

WccnenoBanuie 3aBUCMMOCTH MeXX/Ty ITapaMmeTpaMu COCTOSIHUSI pa3peXKeHHOT 0 rasa.

Tema 2. OcHO8bI MepMOOUHAMUKU

TepMmoanHaMuueckasi cucTemMa. BHYTpeHHsisi SHeprvsi TepMOAMHAMUUYECKOW CUCTeMbI U
crocobwl eé u3meHeHusi. KosmuecTBo TerioTel U pabota. BHyTpeHHsisi SHeprusi OJHOATOMHOTO
W/leaIbHOTO rasa. Byupl Teruionepeaun: TerI0NpPOBOAHOCTb, KOHBEKLUS, U3/TyUYeHre. Y le/ibHast
TeTUI0EMKOCTD BelllecTBa. Ko/MuecTBO TenIoThI NIPY Terionepezave.

[Tonsitue 06 agmabatHoM mporjecce. IlepBbIii 3aKOH TepMOAWHAMUKH. [IpumeHeHMe
TIepBOTro 3aKOHAa TePMOJMHAMUKH K u3oripoljeccaM. ['padryeckasi iHTeprnipeTalysi paboThI rasa.

Bropotii 3akoH TepMosiHaMUKH. HeoOpaTHMOCTh MPOLIeCCOB B TIPHUPOJE.

TerioBble MaMHbI. [IpUHLUIIBI AeHCTBUS TeTIoBbIX MalluH. [Ipeobpa3oBaHusi 3Hepruu B
TeTUIOBbIX MalluHax. Ko3d@uieHT none3Horo AelcTBUsl TeryioBod MaiuHbl. Llvkn KapHo u
ero K03 GUIMEHT 110/Ie3HOTO AeUCTBUs. DKOJIOrHUYeCcKHe Mpob/ieMbl TEII03HEPTeTHKHU.

TexHWuyecKkue yCTpPOMCTBA U TIpaKTUUeCKOe TIpUMEHeHWe: [BuUrareib BHYTPEHHEro
cropaHusi, ObITOBOM XOJOAWIBEHUK, KOHAUL[MOHED.

Llemoncmpayuu

Vi3MeHeHVe BHyTpeHHel SHEPrMM Teja TIPU COBEpIIeHWM pPabOThI: BBIIET TPOOKH U3
OyTBIIKM TIOJ| [IeHiCTBHEM C)KaTOTO BO3/lyXa, HarpeBaHue 3¢upa B JIaTyHHOW TpyOKe MyTém
TpeHus (BUe0eMOHCTPALIUS).

N3meHeHre BHyTpPeHHeM Hepruu (TemMreparypbl) Tesa IpH Terjionepezaye.

OmnbIT 110 agrabaTHOMY paCIIMPeHUt0 BO3/yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mo/esiv mapoBoi TypOWHBI, IBUraTesIsi BHYTPEHHEr0 CrOPaHKsl, PeaKTUBHOTO IBUTATeIsl.

YueHuueckuli 5KkcnepumeHm, 1abopamopHble pabombl

N3mepeHue yaenbHOM TerI08MKOCTH.

Tema 3. Aepezamuble cocmosiHus eewjecmea. Pazoeble nepexoobl



[Tapoobpa3oBaHrie W KOHJeHcaiusi. VcriapeHue u  KureHWe. AOCO/MIOTHas W
OTHOCHTe/IbHasl BJIA)KHOCTb BO3/yXa. HachlileHHbIN nap. YenbHast TersoTra rnapoobpa3oBaHUsl.
3aBUCHUMOCTb TeMIepPaTypbl KUTIEHUSI OT /1aBJIeHUS.

TBépnoe Teno. Kpucrannmmueckue u amopgHble Tesia. AHU30TPOIMSI CBOMCTB KPUCTA/I/IOB.
Kupkve kpucrannel. CoBpeMeHHble Marepuasbl. [lnaBneHue u KpucTannusanus. Y AeabHast
TeruioTa riaBieHusi. Cybiumariysi.

YpaBHeHHe TeryIoBoro OanaHca.

TexHuuyeckue yCTPOWCTBA M MpPaKTUYeCKOe TpUMeHeHWe: TMIPDOMeTp M TICUXPOMeTD,
KaJIOpUMETP, TeXHOJOTMM TIOJIyYeHHsI COBPEMEHHbIX MaTepuasoB, B TOM  4YHUCJIe
HaHOMaTepUasioB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBolicTBa HaChIIIeHHBIX NTapOB.

Kunenue npu NoHWKeHHOM [laB/IeHUH.

CriocobbI U3MepeHus BJIaKHOCTH.

HabsrozeHre HarpeBaHUs U TIaB/ieHUs KDUCTA/JTAUeCKOTO BellecTBa.

JeMoHCcTpaLys KpUCTalIoB.

YueHuueckuli 3kcnepumeHm, 1a6bopamopHble pabombil

N3mepeHne OTHOCUTENBHOW B/Ia)KHOCTH BO3JyXa.

Paszpen 4. dnekrpoguHaMuka

Tema 1. Dnekmpocmamuka

OnekTpy3anys Tesl. O/eKTpU4YecKud 3apsf. /[lBa BuAa 3/IeKTpUYeCKUX 3apsifioB.
[TpoBOAHMKY, [V31EKTPUKHU Y TIOJYTIPOBOSHUKHN. 3aKOH COXPAHEHHs 31eKTPUYeCcKOoro 3apsza.

BszaumopeiictBue 3apsimoB.  3akoH Kynona. ToueuHbld  3/1eKTpUUeCKUM  3apsf.
OnekTpryeckoe mnosne. HamnpsykéHHOCTH 3yeKTpuueckoro mnossd. [IpuHOMN cynepnos3uuyu
3/IeKTPUYECKUX TT0J1ek. JIMHMM HalpsHKEHHOCTH 3/1eEKTPUUYECKOT0 TOJIS.

Pabora cunm snekrtpoctathyeckoro rosisi.  IloreHiman. PasHOCTH — TOTeHLMAsOB.
[IpoBOAHMKM U IM3/IEKTPUKHU B 3/1IEKTPOCTaTUYECKOM I1os1e. JlnaneKTpruueckast IpOHULaeMOCTb.

OnekTpoéMKOCTb. KoHzeHcaTop. OJIeKTPOEMKOCTb IUIOCKOIO KOHJeHCaTopa. OHeprus
3apsDKeHHOT 0 KOH/ZleHcaTopa.

TexHuuyeckue YCTpPOMCTBAa M TMpaKTMYeCKOe TpPUMEHEeHUe: 3/IeKTPOCKOI, 3/IeKTPOMETD,
3/IeKTpPOCTaTHUeCcKasl 3allluTa, 3a3emiyieHue 3/eKTPOrpubopoB, KOHAEHCATOp, KOMUPOBaIbHbBIN
armapar, CTpyYWHbIN TIPUHTED.

Llemoncmpayuu

Y CTpPOMUCTBO U TIPUHIIUIT IEMCTBUS 37IeKTPOMeTpa.

BsaumogeiicTBue Ha3/1eKTPU30BAHHBIX Tel.

ONeKTpruYecKoe moJjie 3apsHKeHHBIX Tesl.

[1poBOAHMKY B 3/71eKTPOCTaTUYECKOM I1071€.

OnekTpocTaThuyeckas 3alljuTa.

[V31eKTPUKY B 3/1IeKTPOCTAaTUUECKOM I10J1€.

3aBUCUMOCTb ~ 37IEKTPOEMKOCTH TUIOCKOTO KOHZJEHcaropa OT T[UIOIIaJAd  TJIaCTHH,
PacCTOSIHUSI MeXXAY HUMU U JU3JIeKTPUUeCKOU MPOHULaeMOCTH.

OHeprus 3apspKeHHOT0 KOH/ZIeHCcaTopa.

YueHuueckuli sKkcnepumeHm, 1abopamopHble pabombl

V3mepeHue 3/1eKTpPOEMKOCTH KOH/ieHCaTopa.



Tema 2. IlocmosiHbili 31eKmpudeckull moK. ToKu 8 pas3AuuHbIX cpeoax

OneKTpUYeCcKui TOK. Y C/IOBUS CYLeCTBOBAaHUS 3/1€KTPUUYECKOro TOKa. VICTOUHMKM TOKa.
Cwuia Toka. [TocTossHHBIN TOK.

Hanpsiokenuve. 3akoH OMa /151 yyacTKa Liernmu.

OneKkTpryeckoe COTIPOTHBJ/IEHHE. Y nenpHoe COIIPOTHBJIEHUE Bell|eCcTBa.
[TocnenoBarenbHOe, Napasiie/ibHOe, CMeLIaHHOe COeMHeHre TIPOBOJHUKOB.

Pabora snekTpuyeckoro Toka. 3akoH [xoymsi—JIeHiia. MoII[HOCTb 3/7IeKTPUYECKOr0 TOKa.

ONeKTPOJBWXKYLL|asi CUJla U BHYTpeHHee COIPOTHBI/IeHWe MCTOUYHMKA TOKa. 3aKoH OMa zyis
TOJTHOM (3aMKHYTOM) 3/1eKTpuueckoi Liernu. KopoTkoe 3aMbIKaHuUe.

ONeKTPOHHas TIPOBOJVMMOCTh TBEP/bIX MeTa/l/IoB. 3aBUCUMOCTb COIPOTUB/IEHUS] MeTajl/IOB
oT TeMItepaTypbl. CBepX1npoBOAUMOCTb.

OneKTprUuecKuii TOK B BakyyMe. CBOICTBA 3/IeEKTPOHHbBIX MTyYKOB.

[MonyripoBogHuKy. CobOCTBeHHass U TpUMeCHasi TIPOBOJUMOCTH  TIOJYTIPOBOJHUKOB.
CaoticTBa p—n-niepexoza. ITonyrpoBoJHUKOBBIE TPUOOPHI.

OneKTpUYeCcKuil TOK B DPACTBOpPAX M pacriaBax >/eKTPOJIUTOB. JOJeKTPOJIUTHYecKas
Juccoumanys. JNIeKTPOIus.

OnekTpruecKuii TOK B razax. CaMoCTOSITe/TbHbI U HECAaMOCTOSITe/TbHBINA pa3psj. MosHusl.
[1a3ma.

TexHUUeCKHe yCTPOMCTBA U MPaKTUUeCKOoe NMPUMeHeHre: amrnepMeTp, BOJIbTMETP, PeocTar,
WUCTOUHUKA TOKA, 3JIeKTPOHArpeBaTe/ibHble TPUOODPHI, 37eKTPOOCBETHUTE/bHbIE TPUOOPHI,
TEPMOMETD  COTPOTUB/EHUSs, BaKyyMHbIM WO/, TEePMHUCTOPbl U  (OTOPE3UCTOPHI,
T0JIyTIPOBO/JHUKOBBIM IUO[], Ta/IbBaHUKA.

LemoHcmpayuu

V3mepeHue cusibl TOKa U HallpsDKeHUSI.

3aBUCUMOCTb COMPOTUBJIEHUS] LIWIMH/APUYECKUX TPOBOJHUKOB OT JJIMHBI, IUIOLAAU
TMOTIepevyHOro CevyeHusl U MaTepuana.

CMer1aHHOe coejJMHeHNe NTPOBOJHUKOB.

[Ipsimoe m3MepeHMe 3/1eKTPOJBIKYyLLel cuibl. KOpOTKOe 3aMblKaHHe TajbBaHUYeCKOro
3/1eMeHTa U OL|eHKa BHYTPEHHero CONpOTUBIIEHNUS.

3aBUCUMOCTb COTPOTUB/IEHUS] META/IOB OT TeMIlepaTypsbl.

[IpoBOAHMMOCTB 3/1EKTPOJIUTOB.

VckpoBoii pa3ps/, ¥ NpOBOJAMMOCTb BO3/yXa.

OZHOCTOPOHHSIS MPOBOAUMOCTD AUOJA.

YueHuueckuli 3kcnepumeHm, 1a6opamopHble pabombil

N3yueHve cMelllaHHOTO COeIMHEHUs! Pe3UCTOPOB.

W3mepeHue 9271eKTPOABIKYILEe CUJbl  MCTOYHMKA TOKA UM €ro  BHYTPEHHero
COMPOTHUBJ/IEHUSI.

Habmtofenue snekTposmsa.

MexnpeamMeTHble CBA3H

N3yuenne Kypca ¢usuku 06a3oBoro ypoBHs B 10 Kjacce OCYILECTBJISIETCS C yYETOM
cofiep>KaTelbHbIX MEeXXIIPeJMeTHBIX CBsi3eM C KypcamMM MaTeMaTHK{, OWOoJioruu, XWMUH,
reorpa(uu ¥ TeXHOJIOTHU.

MescnpeOmemHble noHsiMusl, CBsi3aHHble C U3yueHHWEM MeTO/I0B HAy4YHOIrO TO3HAHMS:
sIBJIeHWe, HayuHbId (akT, TUMOTe3a, (U3MUecKas BelWYMHA, 3aKOH, Teopus, HabmrofeHue,
5KCIIEPUMEHT, MO/IeJIMPOBaHue, MO/le/lb, U3MepeHue.



Mamemamuka: pellleHMe CHACTeMbl ypaBHeHUWH, JMHeiHas (GyHKUus, mapabosa,
ruriepboJia, Ux rpaduKu U CBOMCTBA, TPUTOHOMETpUUecKre (GYHKLIMU: CUHYC, KOCUHYC, TaHT€eHC,
KOTaHTeHC, OCHOBHOe TPUIOHOMETPHUYECKOe TOXK[EeCTBO, BEKTOPbl M MX MNPOEKLMM Ha OCH
KOOpP/IMHAT, CJI0’KeHHe BEeKTOPOB.

Buonoeus: MexaHnueckoe JIBIDKeHHE B JKUBOW NpHpoge, Auddysus, ocMoc, TeroooMeH
JKUBBIX OPraHM3MOB (BH/bl TeIlIoNepesauy, Te[JIOBOe PaBHOBECHe), 3/IeKTpPUYeCKre SIBJIeHUs B
JKUBOU MpUpOJeE.

Xumusi: [JUCKpPeTHOe CTpPOeHHe BellecTBa, CTPOeHUEe aTOMOB M MOJIEKYJ, MOJIb BelllecTBa,
MOJISIpHasi Macca, TeIuIOoBble CBOMCTBA TBEPABIX Tes, XUAKOCTeHM M ra3oB, 3JIeKTpUYecKHUe
CBOWCTBA MeTaJI/IOB, 3/IeKTPOJIMTUYECKas JUCCOLMaLYsl, rabBaHyKa.

I'eoepacpus: BnaxxHOCTb BO37lyXa, BeTpbl, bapoMeTp, TepMOMETP.

TexHonozus: peobpa3oBaHye JBIKEHUH C UCIOb30BaHUEM MEXaHU3MOB, YUET TPEHHS B
TeXHUKe, TOJIUMITHUKY, WCIO0/b30BaHUe 3aKOHA COXpaHeHWsi MMITy/bCa B TexXHUKe (pakerta,
BOJIOMET U [Jpyrue), [JBUraTtelb BHYTPEHHETO CropaHus, mapoBas TypOuHa, ObITOBOM
XOJIOAUIBHUK, KOHULIMOHEP, TeXHOJIOTHH T0/IyueHNsI COBPEMEHHBIX MaTepuasioB, B TOM UuC/ie
HaHOMaTepuajaoB, W  HAHOTEXHOJIOTHMH,  S/eKTpOoCTaTUuecKas  3alljuTa,  3a3eM/eHue
3/IeKTPONpUOOpPOB, KCEPOKC, CTPYMHBIM TPUHTEp, 3/1eKTpOHarpeBaTe/ibHble  MPUOOPBI,
3JIeKTPOOCBETHUTE/IbHBIE TIPUOOPHI, TaIbBaHUKA.

11 K/IACC

Pazpen 4. DnekTpojuHaMuKa

Tema 3. MazHumHoe nose. 3/1eKmpoMazHUMHasi UHOyKyust

[TocTosiHHBIe MarHuThHl. B3avMojelcTBUe TMOCTOSSHHBIX MarHUTOB. MarHutHoe ToJie.
BekTop maruutHOM MHAYyKUMU. [IpUHLIAIT CyTIepro3ULIMA MarHUTHBIX ToJied. JIMHUYM MarHUTHOMN
MHAYKUWW. KapTyiHa MMHUN MarHUTHOWM WH/IYKLIAW T10/1S1 TOCTOSIHHBIX MarHUTOB.

MarHuTHOe T0Jie TIPOBOJHMKA C TOKOM. KapTuHa JIMHWMA WHAYKLUM MarHWTHOTO MOJst
JJIMHHOT'O TIPSIMOTO IIPOBOJHMKA M 3aMKHYTOI'O KOJ/bLIEBOI'O IPOBOJHUKA, KATYIIKA C TOKOM.
OmneIT OpcTesa. BlaumopecTBre TPOBOJHUKOB C TOKOM.

Cwuna Amriepa, eé MOJy/Ib M HarlpaBJ/ieHUeE.

Cuna JlopeHlla, eé MOJy/Jb W HaripaBjaeHue. [IBW>KeHWe 3apspoKeHHOM 4YacCTHUIbl B
O/JTHOPO/IHOM MarHUTHOM T1oJie. PaboTa cusiel JlopeHria.

flBneHve 5/1eKTPOMAarHUTHOM WHAYKUMW. IIOTOK BeKTopa MarHUTHOM WHAYKLMU.
ONeKTPOABWXKYILasl CH/la UHAYKIMU. 3aKOH 3/1IeKTPOMarHUTHOM UHAYKLuK Dapazes.

BuxpeBoe 3nekTpuyeckoe Iiosie. ODJIeKTPOABWKYILAs CUla WHAYKLUU B TPOBOJHUKeE,
JIBIDKYLLIEMCS TIOCTYIaTe/IbHO B OJJHOPOJHOM MarHMTHOM I10J1e.

ITpaBusno JleHija.

NHpayKTUBHOCTD. fIBNeHre CaMOMHAYKLUMU. DJIeKTPOABIIKYILAs CUIa CAMOMHYKIWU.

OHeprusi MarHUTHOT'O IOJIS1 KATYIIKU C TOKOM.

OneKTpoOMarHUTHoOe IoJie.

TexHUUecKue yCTpOMCTBA MW TNPAKTHYECKOe TMpPUMEHeHWe: TOCTOSIHHbIe MAarHWTHI,
3/IeKTPOMArHUThl, 3/1eKTPO/BUraTe/Ib, YCKOPUTEJIH 3/IeMeHTapHbIX YaCTHUL], UHAYKLMOHHA TeyYb.

LemoHcmpayuu

OmnsIT OpcTea.



OTK/IOHeHHe 3/IeKTPOHHOI'O Iy4YKa MarHUTHBIM I10J1EM.

JIMHUM UHAYKLMM MarHUTHOTO TOJIS.

BsaumogencTBue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amrepa.

[HeiictBue cunbl JIopeHLia Ha MOHBI 3/1EKTPOIUTA.

SIBieHMe 3/1eKTPOMarHUTHON UHAYKLIAU.

ITpaBuio JleHua.

3aBUCUMOCTb /1eKTPOZABWKYILLEN CU/IbI MHAYKLMU OT CKOPOCTH M3MeHeHHss MarHUTHOrO
II0TOKa.

SIBneHye caMOUHIYKLUU.

YueHuueckull skcnepumeHm, 1abopamopHble pabombl

V3yyeHre MarHUTHOTO T10JIS1 KATYLLIKHA C TOKOM.

VccnepoBanue eliCTBUS IIOCTOSIHHOIO MarH1Ta Ha paMKy C TOKOM.

WccnenoBanue siBeHUs 31eKTPOMarHUTHOM MHAYKLIAU.

Pa3pen 5. Kosie0auus ¥ BOJTHBI

Tema 1. MexaHuuecKue u 3/1eKmpomMazHUmHble Ko/1e0aHus

KonebatenbHasi cucrema. CBobopHble MexaHWdyeckue KojeOaHusi. I'apmMoHHMueckue
Konebanusa. Ilepwos, uactoTa, amrMTyZa W ¢as3a komebaHwil. [Ipy)KMHHBIA MasITHHK.
MaremaTiuecknii MasiTHUK. YpaBHeHHe TapMOHHWYeCcKuX KoseOanuii. IIpeBpaiijeHre 3Hepruut
NIpY TapMOHUUECKUX KoieOaHuUsIX.

KonebaTenbHelii KoHTYyp. CBOOOJHBIE 371€KTPOMarHWTHbIE Kosje0aHUS B H7eaJbHOM
KosiebaTe/lbHOM ~KOHType. AHa/lOTHsl MeXy MeXaHWYeCKUMH ¢ 3JeKTPOMarHUTHBIMU
KonebanussmMu. @opmyna ToMcoHa. 3aKOH COXpaHeHUs! SHEPTUM B Hjlea/lbHOM KosiebaTesTbHOM
KOHTYDe.

[TpencraByieHre 0 3aTyXaroIIUX KojeOaHUsIX. BBIHY)KIeHHbIe MeXaHUJeCKue KoJyiebaHWsI.
Pe3oHaHc. BriHyX/IeHHbIe 3/1eKTPOMarHUTHbIe KoeOaHusl.

[TepeMenHbIi1 TOK. CHUHYCOWANbHBIN MepeMeHHbIN TOK. MOILHOCTb TlepeMeHHOr0 TOKa.
AMIUIUTYZHOE U [eliCTBYIOLlee 3HaueHHe CUJIbI TOKa U HalpsDKeHUsl.

Tpanchopmarop. ITpow3BoacTBO, Tepefaua W TOTpebsieHHe 37TeKTPUYEeCKOW SHEPrHm.
OKOJIOTMYeCKre PpUCKUM TIpY TPOMU3BOJCTBe 3/1eKTpo3Hepruu. KysbTypa HCIO/IB30BaHUSA
3JIEKTPO3HEPTUU B MOBCEJHEBHOM »KHU3HHU.

TexHUuUeckue yCTpOWCTBA U IIpaKTUYeCKOe IIPUMeHeHHWe: 3/1IeKTPUUeCKUM 3BOHOK,
reHepaTop repeMeHHOr0 TOKa, IMHUU 3/1eKTpoIiepe/ay.

Llemoucmpayuu

Wccnenoranue rapaMeTpoB KojebaTelbHON crcTeMbl (TIPY>KMHHBIN WM MaTeMaTHueCKUMA
MasiTHUK).

Habmomenue 3aTyxaronux KonebaHui.

VccnemoBanvie CBOMCTB BBIHYKJEHHBIX KOJIeOaHUM.

Habmomenue pe3oHaHca.

CBo0OO/HbIe 3/1IeKTPOMarHUTHBIE KOJie0aHusl.

OcuyniorpaMmel  (3aBUCMMOCTA  CW/IbI TOKa W HalpsDKeHUs] OT BpeMeHH) IS
3/IEKTPOMAarHUTHBIX KOJleOaHW.

Pe3oHaHC mpy moc/e0BaTe/lbHOM COeIMHEHUM pe3UCTOpa, KaTYLIKU MHIYKTUBHOCTU U
KOH/leHcaTopa.



Mopenb TUHUY 371eKTpOIepeiaun.

YueHuueckuli 3KcnepumeHm, 1abopamopHble pabombl

VccnenoBanye 3aBUCMMOCTH TT€PHO/a MasbIX KosiebaHWi Tpy3a Ha HUTH OT JI/TMHBI HUTH U
Macchl rpysa.

WccnepoBanue IepeMeHHOTO TOKAa B Leld U3  II0C/Ie0BaTe/lbHO  COeAUHEHHBIX
KOH/IeHCaTopa, KaTyLLIKHA U Pe3sucTopa.

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

MexaHnuueckue BOJIHBI, yC/I0BUs pacnipocTpaHenus. [lepuog. CKOpOCTb pacripoCcTpaHeHus
M JyvHa BOJHBL IlomepeuHble YW TpoOJOJibHBIE BOMHBL. VIHTepdepeHLMsT W AuU(pakuys
MeXaHWYeCKUX BOJIH.

3ByK. CKopoCTh 3ByKa. I'poMKOCTb 3ByKa. BricoTa ToHa. TeM6p 3ByKa.

O/IeKTpOMarHuTHble BOJIHBL. Y C/I0BUSI WU3/Iy4eHUsl IeKTPOMarHUTHBIX BOJIH. B3aumHas
opueHTals BekTopoB E, B, V B syekTpomarHuTHONM Bo/He. CBOMCTBAa 3/1€KTPOMarHUTHBIX
BOJIH: OTpakeHHe, I[IpeJloOM/IeHHe, TMosspu3auysi, Audpakiys, uHTepdepeHLys. CKOpPOCTb
3JIEKTPOMAarHUTHBIX BOJIH.

[ITkana 371eKTPOMAarHUTHBIX BOJH. IIpMMeHeHWe 3/1eKTPOMarHUTHBIX BOJIH B TeXHUKe U
ObITY.

[TpuHLMIIBI pafOCBA3U U TeneBuAeHus. Paguonokanys.

O/eKTPOMarHUTHOe 3arpsi3HeHUe OKpY’Karollien Cpefpbl.

TexHWuyeckue yCTpPOMCTBA U IPaKTHUeCKOe NpHMeHeHHe: My3blKajbHble WHCTPYMEHTHI,
y/IbTPa3sByKOBasi [AMAarHOCTMKA B TeXHWKe W MeJHWLMHe, pajap, PaJuONpUEMHUK, TesIeBHU30p,
aHTeHHa, TesieoH, CBU-reusb.

LemoHcmpayuu

O6pa3oBaHye U pacrpoCTpaHeHHe TIOTePeuHbIX U MPO0JIBLHBIX BOJTH.

Kosnebmolrieecst Teo Kak UCTOUHMK 3BYKa.

HabrozeHre oTpakeHusi U MpeJsioM/IeHHs] MeXaHUUeCKUX BOJIH.

Habmoenve naTepdepeHIiun U JUPpaKd MeXaHUIeCKUX BOJTH.

3BYKOBOU pe30HaHC.

HabmtofeHre CBSI3M TPOMKOCTM 3BYKa M BBICOTHI TOHAa C aMIUIUTY/IOM W YaCTOTOMN
KosieOaHuM.

VccnenoBane  CBOMCTB — 3/IeKTPOMArHUTHBIX — BOJIH:  OTPaKeHUe,  IIpejioMJIeHue,
rosisipu3aijusi, Audpakiys, UHTepdepeHIusl.

Tema 3. Onmuka

I'eomeTpuueckas onrtuka. [IpsMonvHeliHOe pacripocTpaHeHue CBeTa B OJHOPOJHOM cpeje.
Jlyu cBeTa. ToueuHblli ICTOUHUK CBeTa.

OTtpakeHre cBeTa. 3aKOHbI OTPa)KeHHSI CBeTa. IlocTpoeHre H300pa)KeHHH B IJIOCKOM
3epkKasie.

[Tpenomnenne cBeta. 3aKOHbI TIpesioMeHUs] cBeTa. AOCOMIOTHBIA — TOKa3aresb
npesomieHus. [losHoe BHyTpeHHee oTpakeHue. [Ipefe/bHbIA Yros IOJHOIO BHYTPEHHEro
OTpa’KeHUSl.

Hucnepcust cBeta. ClIoXKHBIN cocTaB Oesioro cera. LseT.

Cobuparoujie ¥ paccemBaroie /WH3bL. ToHKasi /mH3a. POKyCcHOe paccTosHUe WU
OTITUYeCKasi C/a TOHKOM /H3bl. [locTpoeHne n300pakeHH B COOMPArOIMX M PaCcCeHNBArOIMX
ymH3ax. PopMysia TOHKOM JIMH3bL. YBe/MYyeHne, jaBaemMoe JIMH30M.

[Ipesensl IPUMEHMMOCTHU FeOMeTPUUECKOM OITHKH.



BonHoBass omtuka. VHTepdepeHiysi cBeTa. KorepeHTHble HWCTOYHUKH. Y C/IOBUS
HaOJTF0IeHNsT MAKCUMYMOB ¥ MUHUMYMOB B MHTEP(}EPEHI[MOHHONW KapTHHE OT [IBYX CHH(a3HBIX
KOrepeHTHbIX UCTOYHUKOB.

Mudpakuusi cBera. [dudpakiyoHHass peléTka. YcjaoBue HaboJeHUs TJaBHBIX
MaKCHMMYMOB TpU TMaleHU MOHOXPOMAaTHUeCKOro CBeTa Ha AU(PaKLIMOHHYIO PeLIETKY.

[Tonspusanus ceera.

TexHnuyeckue yCTpOWCTBA M TNpaKTAYecKoe TNpHMeHEeHWe: OUKM, Jiyrna, (Qoroarnrapar,
MPOEKLIMOHHbIM ~anmnapar, MHUKPOCKOI, Te/JIeCKOI, BOJIOKOHHas OINTHKa, AW(pakLrOHHAast
peliéTka, MmossApous,.

Llemoncmpayuu

[IpsimosiMHeHOe pacrpocTpaHeHue, OTpakeHWe W MperoM/eHWe cBeTa. OmNTuYeckue
MpUOOpHI.

[ToniHOE BHyTpeHHee oTpakeHue. Mojesib CBeTOBO/A.

VccnenoBaHye CBOMCTB M300pa)keHUH B JIMH3AX.

Mogenu MUKpPOCKOTIa, TeJiecKOoria.

HabsrozeHue nHTepdepeHIuy CBeTa.

Habmonenuve audpakiyy cBeTa.

HabsrozeHue qucnepcuu cBeTa.

[TonyueHue crieKTpa ¢ MOMOLLBIO PHU3MBI.

[TonyueHure crieKTpa C TOMOIIIbIO AU(PaKIIMOHHON PeIETKY.

HabsrozieHre monsipu3anyy CBeTa.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabombl

N3mepenne nokasarens pesioM/IeHUs CTeK/Ia.

VccnenoBaHve CBOWCTB M300paykeHHH B JIMH3AX.

Habmtofenuve gucriepcuu cBeta.

Pa3gen 6. OcHOBBI cielMa/IbHON TeOPUH OTHOCUTE/TbHOCTH

['paHuLIbI MPUMEHMMOCTH K/aCcCMUeCKOW MexaHWKU. [locTynaTel crneluanbHOW Teopuu
OTHOCHUTebHOCTU: HWHBAPDUAHTHOCTb MOJYJid CKOPOCTM CBeTa B BaKyyme, IIPUHLUI
OTHOCUTELHOCTH DUHINTeHA.

OTHOCUTE/ILHOCTb OZJHOBPEMEHHOCTH. 3ame/ljieHrie BpeMeHU U COKpalljeHue JJIUHBI.

OHeprus U UMNYJIbC PeJIITUBUCTCKON YaCTULIBI.

CBs13b MaCChl C SHEpryei U UMITyIbCOM PesITUBUCTCKOM UaCTHUI[bl. DHEPTHs MTOKOs.

Pa3zgen 7. KBanToBas pu3mnka

Tema 1. D1emeHmMbl KBAHMOB0OU ONMUKU

®otonbl. Popmyia [11aHKa CBsA3M 3HepruM (GOTOHA C €ero YaCTOTOW. DHEepPrusi U UMITYJIbC
¢doToHa.

OtkpeiTie U ucciefoBaHue ¢doTtodpdekra. Ombitel A. TI'. CToseToBa. 3aKOHbI
¢dorosddekra. YpaBHeHue DiiHIuTelHa A1 PoTo3ddekTa. «KpacHas rpaHunia» gporo3ddekra.

Hasnenue cBeta. OmeiThl I1. H. Jlebenesa.

XrMHUUeCKoe [IeHCTBUe CBeTa.

TexHuueckre YCTPOWCTBAa U TpaKTUUYeCKoe TMpuUMeHeHUe: (OTo3/eMeHT, (DOToJaTuuK,
conHeuHasi OaTapesi, CBeTOAUO/.



LemoHcmpayuu
®oT03(PexT Ha yCTAaHOBKE C LIUHKOBOM TIJIAaCTUHOM.
VccnepoBaHue 3akOHOB BHelllHeTro ¢oTo3¢dekra.
Caetoauof,.
ConHeyHas 6aTapes.
Tema 2. CmpoeHue amoma
Mopens atoma TomcoHa. OnbiTel Pe3epdopza mno paccesHuto o -uactull. [lnaHeTapHas
Moziesib atoMa. [loctynatel Bopa. 3nyuenue u norsoijeHre (POTOHOB TP Tepexojie aToma C
OJJHOTO YypOBHSl SHepruu Ha Jpyrod. Bupbl criektpoB. CrieKTp ypOBHEM 3SHEpruM arToma
BOZIOPO/aA.
BonHoBele cBoticTBa yactul. Bonnel e bpoiins. Koprycky/isipHO-BOJTHOBOW [y au3M.
CroOHTaHHOE U BbIHY>KJEHHOE U3/TyueHue.
TexHuuyeckue yCTPOWCTBA U TpakTUUeCKOoe TpHMMEeHEeHHWe: CreKTpalbHbld aHalu3
(criekTpoCKoI), /1a3ep, KBAaHTOBBI KOMIIbIOTEP.
Llemoncmpayuu
Mogens oneita Pesepdopga.
OmnpefeneHye AJIMHBI BOTHBI J1a3epa.
HabsrozieHre TuHeUaThIX CTIEKTPOB U3/TyUeHUsl.
Jlasep.
YueHuueckuli 3kcnepumeHm, 1a60pamopHble pabombl
HabsrozieHre TUHEMYaTOTO CIIEKTPA.
Tema 3. AmomHoe s0po
OKCIepUMeHTbI,  [lOKa3bIBalol[ie  CJOXKHOCTb  CTpPOeHus  sifipa. OTKpbITHE
paguoakTuBHOCTH. OnbIThl Pesepdopa 1o onpezeseHn0 COCTaBa paiiOaKTUBHOTO U3TyUeHusl.
CaoticTBa anbda-, beTa-, raMMa-u3nyueHus. BivsiHve paiiOaKTUBHOCTH Ha JKHBbIe OPraHW3MBbl.
OTKpbITHE TIPOTOHA U HeliTpoHa. HyknoHHast Mojienb spa ['eisen6epra—/BaHeHKo. 3apsij
anpa. Maccosoe uncso sgpa. V30Tors!.
Anbda-pacrias. D/eKTPOHHBIM U TO3UTPOHHBINA OeTa-pacriaz. ['amMMa-u3snyueHue. 3aKOH
PaZiM0aKTUBHOIO pacraza.
OHeprusi CBsI3U HyK/IOHOB B sifipe. AiepHble cuibl. [ledeKT Macchl spa.
AnepHele peakiyu. [leneHve u CUHTe3 s1/iep.
AnepHbiii peaktop. TepmosiepHbli cuHTe3. IIpo0sieMbl W TIEPCIIEKTHBBI  SI€PHOMN
SHEepreTUKU. JKOJIOTUYECKHE aCleKThl iZIepPHON SHepreTHKU.
JleMeHTapHble YacTULlbl. OTKpbITHE TTO3UTPOHA.
Merto/ibl Hab/TIO/IeHUsI U PerUCTpaliuM 37ieMeHTapHbIX YaCTHLI.
dyHaameHTaIbHbIe B3auMogeicTBus. EAMHCTBO (r3uuecKoil KapTHHBI MUpa.

TexHHuUeCcKre yCTPOWCTBAa M IpaKTUYeCKoe TpUMeHeHue: [J03UMeTp, KaMepa BuibCoHa,
silepHbIM peakTop, aToMHasi bomba.

Llemoncmpayuu

CuéTurK MOHU3UPYIOIUX YACTHII.

YueHuueckull 3kcnepumeHm, 1abopamopHble pabombil
ViccnepoBaHue TpeKOB YacTUL] (110 TOTOBBIM (hOTOrpadusim).

Pa3jien 8. Ds1ieMeHTBI aCTPOHOMMH ¥ acCTPO(PHU3UKH



Oramnbl  pasBUTUA  acTpoHomuu. [lpuk/iagHoe M MHUpOBO33peHUECKOe 3HaueHue
aCTPOHOMUH.

Bup 3Bé3gHoro Heba. Co3Be3us, SIpKUe 3BE3/IbI, TI/IAHEThI, UX BUIUMOE JIBWKEHHUE.

ConnHeyHas cucrema.

CosiHue. ConHeyHasi akKTUBHOCTb. VcTouHMK sSHepruv CosiHLA W 3BE34. 3BE31bI, HX
OCHOBHbIE XapaKTepPUCTHKU. [lharpaMMa «CIeKTpa/bHbIM K/IacC — CBETUMOCTb». 3BE3[bI
[JIaBHOW T10C/Ie/I0BaTe/IbHOCTH. 3aBUCUMOCTh «MacCa — CBETUMOCTb» [/l 3BE3[, TJlaBHOU
1oC/Iel0BaTe/IbHOCTH. BHyTpeHHee cTpoeHue 3BE37. CoBpemMeHHble IIpeZCTaBlIeHUst O
TIPOUCXOXKAeHUU U 3Bo oK CosiHLa U 3BE37]. DTarlbl JKU3HU 3BE3].

Mneunsbiii [TyTk — Hatlla ["anaktuka. ITosoxkenue u aBrkeHre CosHija B ['anaktrke. Turbl
rajiakTuK. Pagyoranaktviky v KkBasapsel. UépHble AbIPbI B s/ipax raaakTK.

Bcenennas. Pacimpenve BcenenHoi. 3akoH Xa00sa. Pasberanue ranakTuk. Teopus
Bonbimoro B3peiBa. PenvikToBoe usnyueHue.

MaciurabHasi ctpykrypa BeenenHoit. MeTtaranakTHka.

HepertéHnubie ipobieMbl aCTPOHOMUM.

YueHnuueckue HabmoOeHUst

HabmrozeHusi HEBOOPY>KEHHBIM TJIa30M C WCTIOb30BaHHWEM KOMITBIOTEPHBIX TIPUIOXKEHUH
JUTSL OTIpe/ie/ieHus TI0/I0)KeHHsT HebOeCHBIX 00BEKTOB Ha KOHKDETHYIO /IaTy: OCHOBHBIE CO3Be3/us
CeBepHOro rnonylapus 1 sipkve 3Bé3/bl.

Habmonenus B Tesieckorn JIyHsl, manet, Mieunoro ITyTu.

O0o0m1aroiee MOBTOPeHUE

Ponb ¢u3MKM M acCTPOHOMUU B SKOHOMUUYECKOM, TEXHOJOTMUeCKOM, COI[Ua/JIbHOM U
3TUUECKON cdepax [JesTeIbHOCTA Ye/ioOBeKa, pOJib M MeCTO (U3MKA U aCTPOHOMHM B
COBpeMEHHOW HayyHOW KapTHHe MHpa, poyib (u3nyeckol Teopud B (HOPMUPOBAHUU
Tipe/iCTaB/ieHni 0 (hU3MUeCcKol KapTHHe MUPa, MeCTo (M3UUeCKOW KapTUHBI MUPa B 00ITIeM psily
COBPEeMeHHbIX eCTeCTBeHHO-HayUHbIX Mpe/CTaB/IeHuI O MpUpo/ie.

MexnpeaMeTHbIe CBSI3U

N3yuenne kKypca ¢usuku 6a3oBoro ypoBHsi B 11 Kjacce OCyIeCTB/SIeTCS C yuéTOM
CoJiep>KaTe/IbHbIX MEXKIIPeJMETHBIX CBsSI3eM C KypcaMM MaTeMaTHKH, OWOJIOTHH, XWMUH,
reorpavy ¥ TEXHOJIOTHU.

MedcnpeomemHble noHsimusi, CBsi3aHHble C W3y4eHHWEM METO/I0B HayUHOI'O TTO3HAHUS:
siB/ieHWe, Hay4HbIM (akT, rurorte3a, (u3ndyecKas BeJWUMHA, 3aKOH, Teopus, HabmrozeHHe,
5KCIIepUMEHT, MO/le/IMpOBaHue, Mo/ie/lb, U3MepeHue.

Mamemamuka: pelieHre CUCTEMbl ypaBHEHWM, TPUTOHOMeTpUUecKhe (YHKLMU: CUHYC,
KOCHHYC, TaHIeHC, KOTaHr'e€HC, OCHOBHOe TPUIOHOMETPHUYeCKOe TOXKIeCTBO, BEKTOpPbl U HUX
MpOeKLMM Ha OCU KOOPJAWHAT, CJI0)KeHHEe BEeKTOPOB, MPOM3BOJAHbIE 3/IeMEeHTapHbIX (DYHKLIWH,
TIPU3HAKHU T10/]00Ms TPeyTOIbHUKOB, OTpe/ie/ieHre TUIOL[a/id TUIOCKUX GUryp u o6béma Tert.

Bbuosnoaeusi: neKTpUuyeckre sIBJIEHWsS B J>KUBOM TIpUpPOZie, KosiebaTe/lbHbIe [BIDKEHUS B
JKUBOM TIpUpO/Jie, OINTHYECKUe SIBJIeHUs B )KUBOW TMPUPOJe, AelCTBHe paJuallid Ha >KUBBIE
OpraHU3MBbl.

Xumus: CTpOeHHe aTOMOB U MOJIEKY/, KpUCTa//IMyeckass CTPYKTypa TBEDABIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTA/UTAUECKOH PEIIETKY, CIIeKTPaIbHbIN aHaIN3.

TIeoepachusi: marHUTHBIE TIO/MOCA 3eM/H, 3a/e)KM MarHUTHBIX PY[, $GOTOChEMKAa 3eMHOM
MOBEPXHOCTH, TIpe/iCKa3aHue 3eM/IeTPSICeHUM.



TexHono2usA: TUHUU 371€KTpONepesiay, reHepaTop MepeMeHHOr0 TOKa, 3J1eKTPOZBUraTe/b,
VHAYKLIWOHHAs T1eub, pajiap, PaJUOTNPUEMHUK, Te/ieBU30p, aHTeHHa, TesedoH, CBU-meus,
TIPOEKI[MOHHBIH arrapar, BOJIOKOHHast ONTHUKA, COTHeUHast OaTapest.

INTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA IIPOI'PAMMBI 110 ®M3UKE HA
YPOBHE CPEJIHEI'O OBIIIET'O OBPA30OBAHUSA

OcBoenne yueOHOro mpeamera «®Pu3nKa» Ha YpPOBHe cpenHero o0iero obpa3oBaHus
(ba3oBbIii  ypOBeHb) [O/DKHO  00eCcreuuTb  JOCTHXKeHWe — C/Ie[YIOIMUX  JIMYHOCTHBIX,
MeTaripeJMeTHbIX U MpeIMEeTHbIX 00pa30BaTe/IbHBIX Pe3y/IbTaToB.

JINMYHOCTHBLIE PE3YJ/IbTATbBI

JIMYyHOCTHBIE pe3y/bTaThl OCBOEHHUs] yueOHOTo mpegmera «®PHU3MKa» AO/DKHBI OTpa)kaTb
TOTOBHOCTb M CMOCOOHOCTH O0YYaroIMXCsl PyKOBOZCTBOBAThCS CHOPMUPOBAHHOM BHYTpEHHEU
MO3ULIMel JIMUHOCTH, CHUCTeMON LIeHHOCTHBIX OpHMeHTalUid, T[I03UTUBHBIX BHYTPEHHUX
yOe)XaeHni, COOTBETCTBYIOIIMX TPAAWLMOHHBIM I[eHHOCTSIM POCCHMHCKOTO  0O0IIjecTBa,
pacipeHye >XU3HEHHOTO OMbITa M OfbITa JeATeJIbHOCTH B TpOLiecce peanr3aliii OCHOBHBIX
HarpaB/IeHUI BOCIIUTaTe/IbHOW JIeITelIbHOCTH, B TOM UMCJIe B YaCTH:

1) rpa)kJaHCKOro BOCIIUTAHHUSA:

COpMUPOBAHHOCTb ~ TPAKAAHCKOM TO3WLMM  OOydYarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O UjieHa POCCUHCKOTO 00I1[eCTBa;

TIPUHSTHE TPAaAULMOHHBIX O00I[eue/loBeYeCKUX TYMAaHHUCTUUECKHUX M JeMOKpaTH4eCKUX
LIeHHOCTel;

TOTOBHOCTb BECTU COBMECTHYIO [esTeJIbHOCTh B MHTepecax TIPakKIAHCKOTO O0OIIecTBa,
y4yacTBOBaTh B CaMOyIIpaB/eHUH B 06pa3oBaTe/IbHOM OpraHu3alyiy;

yMeHue B3aMMO/IeIiCTBOBaTh C COLMa/JIbHBIMA WHCTUTYTaMH B COOTBETCTBUM C MX
(GYHKLMSMU U Ha3HaUeHueM;

TOTOBHOCTb K T'YMaHUTapHOW 1 BOJIOHTEPCKOM J1esiTeTbHOCTH;

2) NaTPpUOTHYECKOr'0 BOCIIMTAHUSA:

C(pOpMHUPOBAHHOCTb POCCUMCKOW IPayk/JaHCKOM M/IEHTUUHOCTH, aTPUOTU3Ma;

L|leHHOCTHOe OTHOLIeHWe K TOCYyZapCTBeHHbIM CHMBOJIAM, [JOCTIKEHHSIM POCCHUMCKUX
YUéHbIX B 00/1aCTH (DPM3UKU 1 TEXHUKY;

3) AyXOBHO-HPABCTBEHHOr0 BOCIIUTAHMA:

Cc(pOpMHPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMUsI, STUUYECKOI'0 [I0BeZleHuS;

CIOCOOHOCTH OLIeHMBaTh CHUTYAl[MI0 ¥ MPUHUMATb OCO3HAHHBIE pelleHHsi, OPHEHTUPYSICh
Ha MOpasbHO-HPaBCTBEHHbIe HOPMBI U LIEHHOCTH, B TOM UHMCJIe B /1eITe/IbHOCTH YUEHOIO;

0CO3HaHMe JIMYHOTO BK/IaJja B TIOCTPOEHHe YCTONUMBOro OyyIIiero;

4) 3cTeTHYeCKOro BOCIIMTaHUs:

5CTeTUUECKOe OTHOLIEeHWe K MUY, BK/IIOUasl 3CTeTUKY HayYHOTO TBOPYECTBA, NMPUCYILero
bur3nueckoil HayKe;

5) TPy/l0BOr0 BOCIIMTAHUSA:



WHTepeC K pa3iuuHbiM cdepaMm MpodeccCUOHaNbHON /ledTebHOCTH, B TOM UHUCJIe
CBSI3aHHBIM C (U3MKOH M TEXHUKOM, yMeHHe COBepIlaTb OCO3HAHHBIM BBIOOD OyayIIen
npodecCcur ¥ peaTi30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE T/IaHbI;

TOTOBHOCTb U CIOCOOHOCTb K 00pa3oBaHUIO U caMoobpa3oBaHHIO0 B 001acTy (U3MKK Ha
TIPOTSDKEHUU BCel JKU3HU;

6) 3K0/10rMYecKoro BOCIIUTaHUSA:

CcOpMHUPOBAHHOCTb JKOJIOTUYECKOW KY/IbTYPbI, OCO3HaHME T/I00a/bHOrO Xapakrepa
9K0JIOTUYECKHUX TTPOOIeM;

TJIaHUPOBaHWe U OCYIL[eCTB/IeHUe AeWCTBUM B OKpY)Karollleil cpefile Ha OCHOBe 3HaHUs
1jesiell yCTOMUMBOTO Pa3BUTHS Ue/lOBeueCTBa;

paclliMpeHyde OIbITa JeSITelbHOCTA SKOJOTMYeCKOM HarpaB/AeHHOCTM Ha OCHOBE
MMEIOIINXCsl 3HaHUM 110 (PU3KKe;

7) 11eHHOCTHY Hay4YHOI'0 T03HAHUS:

chOpMHPOBAHHOCTb ~MHPOBO33DEHHS], COOTBETCTBYIOLLETO COBPEMEHHOMY  YDPOBHIO
pa3BUTHs (HH3UUeCKOU HayKy;

OCO3HaHUe 11eHHOCTH Hay4YHOU JiesiTeJIbHOCTH, TOTOBHOCTh B MpOLiecce U3yueHUs: PU3HKU
OCYILIeCTBJ/ISITh IPOEKTHYIO U UCCTIe/]OBaTe/NbCKYIO [esiTe/IbHOCTb UHAUBUAYAIbHO U B TPYIIIIeE.

METAIIPEIMETHBIE PE3YJ/IbTATBI

ITo3HaBaTe/bHBIE YHHBepPCaIbHbIE yUeOHbIe JefiCTBUS
Ba3oBble lornueckue JeHCTBUA:

CaMOCTOSITe/TIbHO (OPMY/IMPOBAaTh M aKTya/M3UpOBaTh TpobeMy, paccMaTpuBaTh eé
BCECTOPOHHE;

oTipeiesisiTh 11e/11 [esITe/TbHOCTH, 3aZlaBaTh MapaMeTphbl U KPUTEPUHN WX JOCTHKEHUS;

BBLISIB/ISITh 3aKOHOMEPHOCTH U MPOTUBOPEUrsi B PACCMaTPUBaeMbIX (PU3NUECKUX SBJIEHUSX;

pa3pabarbiBaTh IUIaH pellieHrst Mpo0eMbl ¢ YUETOM aHaIM3a UMEOIUXCSl MaTepyUaTbHbIX
Y HeMaTepHuaJIbHbIX PeCypCOB;

BHOCUTb KODDEKTHBLI B [leSITe/TbHOCTb, OL|eHWBaTh COOTBETCTBHE pe3y/bTAaTOB LIe/sM,
OLIEHUBATb PUCKU TIOC/Ie/ICTBUM JIeSITe/TbHOCTH;

KOODAWHUPOBaTh M BBIMOMHATL pabOTy B YCIOBUAX peasbHOrO, BUPTYaJbHOIO W
KOMOWHUPOBAHHOTO B3aUMOZENCTBYS;

pa3BUBaThb KPEAaTHBHOE MbILIIEHHe TPU PelleHUH XKU3HEeHHBIX poosieM.

Ba3oBble Hcc/IeJ0BaTe/IbCKHE JeHCTBUA:

B/IaJileTh HayuyHOW TepPMHUHOJIOTWeM, KIHUeBbIMU TIOHSATHUSIMA U MeTojaMu (U3NUecKou
HayKU;

B/Ia/IeTh HaBbIKaMM y4eOHO-MCC/ie/JoBaTeIbCKOM U TMPOeKTHOW JesTelbHOCTA B 0b61acTu
(bu3MKY, CIoCOOHOCTBIO Y TOTOBHOCTBIO K CAMOCTOSITE/TbHOMY TIOMCKY METO/IOB pellleHUs 3a/iau
(bU3MUeCKOro cofiep>KaHusl, MPUMEHEeHUI0 Pa3/IMYHbIX METOZOB TI03HAHMUS;

B/afleTb BUJAMU JleITebHOCTH T10 TO/JyYeHHI0 HOBOTO 3HaHMS, €ro WHTeprpeTaluu,
npeoOpa30BaHUI0 M TIPUMEHEHUI0 B Pa3/MUHBIX YyueOHBIX CHUTyalUsX, B TOM 4HC/e TIpU
CO3/laHAU yueOHBIX TIPOEKTOB B 00/1aCTU (hU3UKY;



BBISIB/IATh TIPUUMHHO-C/IEZICTBEHHBIE CBSI3M W aKTyaJM3UpPOBaTh 3a7iauy, BbIJBUTATh
TUIIOTe3y e€ pelleHus, HaXOJUTh apryMeHThbl /I J/I0Ka3aTe/JbCTBAa CBOWX YTBEP)KIEHWH,
3a/laBaTh MapaMeTpbl U KPUTEPUU PeIIeHus;

aHaJIM3UPOBATH TOJTyUeHHbIE B XO7Ie PEIleHUs 3a/jau pe3y/IbTaThl, KpDUTHUECKH OL[eHUBATh
WX ZIOCTOBEPHOCTD, IPOTHO3WPOBATh U3MEHEHHE B HOBBIX YC/IOBUSIX;

CTaBUTb U (OPMY/IMPOBaTh COOCTBEHHBIE 3aJjauMl B 00pa30BaTe/IbHOM /1eSITe/TbBHOCTH, B TOM
YKC/ie TIPU U3yUeHUH (PU3MKH;

JIAaBaTh OLIEHKY HOBBIM CUTYyal[UsIM, OL€EHUBaTh MPUOOPETEHHBIH OTIBIT;

yMeTb TIePeHOCUTD 3HaHUS 10 (PU3HMKe B MPAKTUUECKYIO 00/1aCTh KU3HEAeATeTbHOCTH;

YMeTb UHTETPUPOBATh 3HAaHWsI U3 Pa3HBIX MPEJAMETHBIX 00/1acTel;

BBIJJBUTaTh HOBbIE W/IEU, TIPE/|/IaraTh OPUTHHAIBHBIE TIOAXO0/bI M PELIeHMUS;

CTaBUTb NPOO/IEMBI U 3a/auM, JOMYCKAIOIIEe a/IbTEPHAaTUBHBIE PEIIeHMS.

Pab6ora c uadopmanmeii:

B/IaJIeTh HaBbIKaMM TO/TyueHUs UHGOPMALUK (BU3MUECKOTO COZEP)KaHUsI U3 UCTOUHHKOB
Pa3HBIX TUIIOB, CAMOCTOSTEIbHO OCYILIECTB/IATh TIOMCK, aHa/lu3, CUCTEMaTU3al[UI0 |
WHTEpIIpeTaLyio HH(MOPMAI[UK PAa3/TMUHBIX BUIOB U ()OPM Mpe/[CTaB/IeHuS;

OLIeHMBaThb JIOCTOBEPHOCTb WH(OpPMALIUY;

WCTIO/Mb30BaTh CpeJCTBAa WH(POPMALMOHHBIX U KOMMYHUKAI[UOHHBIX TEXHOJIOTHH B
PEIlIeHUM KOTHUTMBHBIX, KOMMYHHUKATHBHBIX M OpraHM3al[MOHHBIX 3aJau C COOJII0ZieHHeM
TpeOOBaHUI SPrOHOMUKU, TEXHUKKU 0e30MacHOCTH, TUTUEHBI, peCcypcocOepekeHusl, TIPaBOBbIX U
3TUUECKUX HOPM, HOPM MH(OPMaIMOHHOM 6€30MacHOCTH;

Co3/jaBaTh TEKCThl (DU3UUYECKOTO COZIEP>KAHUSI B Pa3MuUHBIX QopMarax C YUYETOM
Ha3HaueHWss WHPOpPMAlMM U 1[eJIEBOM  ayAUTOPUM, BBIOMpas ONTHUMAa/bHYIO  (opMy
TIpe/ICTaB/IeHUsT U BU3yaIn3alivu.

KoMMyHHUKaTHBHBIE yHHBepPCa/IbHbIe yUeOHbIe JeHCTBUA:

OCYIIIeCTB/ISITh O0ITleHNe Ha YpoKaxX (hM3UKH U BO BHEYPOUHOM /leATeTbHOCTH;

pacIio3HaBaTh MPeANOChIIKA KOHPIUKTHBIX CUTyalUi U CMSTUaTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO M371araTh CBOIO TOUKY 3PEHHUSI C HCIIO/b30BaHUEM SI3BIKOBBIX
Cpe/ICTB;

MOHUMATh Y UCTI0/Ib30BaTh MPEeUMYI[eCTBAa KOMaHJHOW U WHAWBHUAYaTbHON padoThI;

BLIOWpATh TEMAaTUKy W MeTO[bl COBMECTHBIX AeWCTBUM C yuéTOM OOIIMX UHTEPEeCOB U
BO3MO>KHOCTEM KaXK/[OTO ujleHa KOJ/IeKTHBA;

MPUHUMATh 1Ie/TM COBMECTHOM [leATe/lbHOCTH, OpraHW30BbIBaTh W KOOPAMHUPOBAThH
JIeNCTBUSI 0 €€ JOCTM)KEeHUIO: COCTaBJIsITh I/IaH [eWCTBUM, pacrpefieniiTb pO/d C YYETOM
MHEHHUM Y4aCTHUKOB, 00CY>K/IaTh pe3y/IbTaThl COBMECTHOU pabOoThI;

OLIEHMBATh KaueCTBO CBOEro BK/a/la M KaXK/IOTO yYaCTHWKA KOMaH[bl B OOLIWM pe3y/bTaT
10 pa3paboTaHHBIM KPUTEPHSIM;

Tipe/ijlaraTh HOBbIE TIPOEKTHI, OLIEHWBATh W/EW C TIO3WIMHM HOBW3HBI, OPUTMHABHOCTH,
MpaKTUYeCKON 3HAUMMOCTH;

OCYILIeCTB/ISITh TIO3UTHBHOE CTpaTerdnyeckoe TIOBeZieHWe B Pa3/IMUHBIX CUTYyalusiX,
TIPOSIB/ISITH TBOPUECTBO M BOOOpakeHHe, ObITh MHULIMATUBHBIM.

PeI‘ynHTHBHBIe YHUB€pPCA/IbHbIE y‘—I86HbIe AEﬁCTBHH



Camoopranu3anus:

CaMOCTOSITe/IbHO OCYIIIeCTB/ISITh T103HABaTe/bHYIO [eATebHOCTh B 007acTh (PU3MKU U
aCTPOHOMUH, BBISIB/ISITH TIPOO/IEMBI, CTaBUTh U (POPMY/TMPOBATh COOCTBEHHBIE 3a/1aUM;

CaMOCTOSITe/IbHO COCTABJ/IATh TIJIAH DPellleHUs] PaCUéTHLIX M KaueCTBeHHBLIX 3ajay, TIaH
BBIITOJIHEHHUSI TIPAKTUYECKOH paboOThl C YUYETOM HMEIOIIUXCS PecypCoB, COOCTBEHHBIX
BO3MOXXHOCTEU U Mpe/rouTeHnH;

JlaBaTh OLIEHKY HOBBIM CUTYal[UsIM;

PaCIIUPSITh paMKH y4eOHOT0 Mpe/iMeTa Ha OCHOBe JIMYHBIX TIPeATIOUTeH

JlefiaTb OCO3HaHHBIM BBIOOp, apryMeHTHPOBaTh ero, 6paTh Ha ceOs OTBETCTBEHHOCTH 3a
pellieHue;

OLIeHUBATb TIPUOOPeTEHHBIN OIIBIT;

CrocoOCTBOBaTh  ()OPMUPOBAHUIO U TIPOSIBJIEHUIO 3pyJulMd B 007acTH  (U3MKH,
TOCTOSTHHO TIOBBIIIIATE CBOM 0O6pa30BaTe/IbHBIN U Ky/IbTYPHBIN YPOBEHb.

CaMOKOHTPO/Ib, IMOI[UOHA/TbHBIA UHTE//IeKT:

JlaBaTb OLIEHKY HOBBIM CUTYal[UsiM, BHOCUTb KOPDEKTHBBI B JIeATeJIbHOCTb, OL|eHUBATh
COOTBETCTBHE Pe3y/IbTaTOB LIe/IsIM;

BJIa/leTh HaBbIKaMU TM03HaBaTe/IbHOU pedieKCMM KaK 0CO3HaHHWs COBepIllaeMbIX AeHCTBUM
Y MBIC/IUTEJTbHBIX TIPOLIECCOB, UX Pe3y/bTaTOB U OCHOBaHWM;

WCTI0/Tb30BaTh MPUEMBI pedIeKCHU /IJIs1 OLIeHKH CUTYal|H, BbIOOpa BepHOTO PellleHus;

yMeTb OLieHUBaTh PUCKW U CBOEBPEMEHHO MPUHUMATD PellleHusl TI0 UX CHKeHUIO;

TIPUHUMATh MOTHBBI M apT'YMEHTHI IPYTUX TP aHa/Ii3e Pe3y/bTaToB JesTe/TbHOCTY;

TIPUHUMATh Cebs1, TOHUMast CBOM HeIOCTaTKU U JJOCTOUHCTRA;

MPUHUMAaTh MOTUBbBI M apT'YMEeHThI APYTUX TPY aHa/lr3e pe3yJbTaToB JlesTe/lbHOCTH;

TIpU3HABaTh CBOE MPaBO U MPaBO APYTHX Ha OIIMOKU.

B npotiecce foCTHKeHUsT TMUHOCTHBIX Pe3yJ/IbTaTOB OCBOEHUS TIPOrpaMMbI 0 (pu3uKe Jjist
YPOBHsI CpefiHero o0iero obpa3oBaHus y 00yUaroOIIMXCs COBEPLIEHCTBYETCS 3MOIMOHATbHBIN
VHTeJIJIeKT, MpeAroararoiiii ChopMUPOBAHHOCTD:

CaMOCO3HaHUS, BK/IIOUAIOIIEro CrioCOOHOCTb MOHMMAaTh CBOE 3MOLIMOHATBHOE COCTOSTHUe,
BU/IETh HAIlpaBJ/IEHUsS pPa3BUTHsS COOCTBEHHOM 3MOLIMOHAIBHOM cephl, ObITH YBEPEHHBIM B Cebe;

caMoperyIMpoBaHus, BKJTIOYAIOLL[ETO CaMOKOHTPO/Ib, yMeHHe MPUHUMATh
OTBETCTBEHHOCTb 3a CBOE TIOBe/IeHWe, CIIOCOOHOCTb aalMTUPOBAThCS K 3MOLIMOHAIBHBIM
M3MeHeHHUsIM U MPOSIBJISITh THOKOCTb, ObITh OTKPBITHIM HOBOMY;

BHYTPeHHEH MOTHBAI[UM, BK/IIOUAIOIeN CTpeM/ieHWe K [AOCTW)KEeHHIO I[eId U YyCIexy,
OTITUMM3M, UHULIMATUBHOCTh, YMEHHe /1eHiCTBOBaTh UCXO/s U3 CBOMX BO3MOXXHOCTeH;

IMITaTHH, BKJIFOYAIOLeM CrocoOHOCTh TIOHMMAThb 3MOL[MOHATILHOE COCTOSIHHE [IPYTHX,
YUUTBIBaTh €r0 TIPU OCYII[eCTB/IeHUH OOIIeHus], CTIOCOOHOCTh K COUYBCTBUIO U COTIEPEKUBAHMIO;

COL[MA/IbHBIX HaBLIKOB, BKJ/IFOUAIOIIMX CIIOCOOHOCTb BLICTPAMBATh OTHOLLEHUS C JPYTUMHU
JIFOIbMU, 3a00TUTBCS, TIPOSIB/ISITh MHTEPEC U Pa3peliaTh KOHMIUKTHI.

INIPEAMETHDBIE PE3YJ/IbTATBI

K koniy obyuenusi B 10 Kjacce ripejMeTHble pe3y/bTaThl Ha 0a30BOM YPOBHE /10/DKHBI
OTpakaTb C(hOPMUPOBAHHOCTh Y 00YUarOIUXCST YMEHUI:



JIeMOHCTPUPOBATh Ha IpHUMepax pojb U MeCcTO (U3MKU B ()OPMUPOBAHUM COBPEMEHHOM
HayYyHOW KapTWHbI MHMpa, B Pa3BUTUU COBPEMEHHOM TEXHUKW M TeXHOJOTMH, B MPaKTUYECKOU
JlesiITe/IbHOCTH JIF0Zlel;

YUWTBIBaTh TpaHULlbl TNPUMEHEHUs U3yUeHHbIX (U3MUEeCKUX MOJesiel: MaTepuabHast
TOYKA, WHepLuasbHasi CUCTeMa OTCUéTa, abCOFOTHO TBEPJOE Teso, WeanbHBIN ra3, MOAenu
CTPOEHUsI Ta30B, >XUAKOCTe W TBEPABIX TeJs, TOUEUHBIM 3/1eKTPUUECKWI 3apsifi MpU pelleHnur
(dur3nuecKux 3azsay;

pacrio3HaBaTh (pu3nueckue siBjieHUs1 (TIPOIleCCh]) M OOBSCHATH MX HAa OCHOBE 3aKOHOB
MeXaHUKH, MOJeKY/SIPHO-KMHEeTUUYeCKOM TeOpUM CTPOEHUs BellecTBa U 371eKTPOJAWHaMUKU:
pPaBHOMepHOe U paBHOYCKODeHHOe TIPSIMOJIMHEeNHOe [BWKeHHWe, CBOOOAHOe TMajieHne Ter,
JBIDKEHUe 110 OKPY)KHOCTH, WHepLus, B3aumojeiictBue Ten, Auddys3us, OpoyHOBCKOe
JIBIDKEHUe, CTPOeHHe >XUAKOCTed W TBEPABIX Tes, u3MeHeHWe 00BEMa Tes TMPU HarpeBaHUU
(oxnak#eHuu), Terja0BOe paBHOBeCHe, WCIapeHue, KOH/eH calus, iaBaeHue, KpUcTaaau3anus,
KUIEeHWe, BIaKHOCTb BO3/lyXa, MOBbILIEHWE JaBJeHUs ras3a IPU ero HarpeBaHWM B 3aKPbITOM
cocyZe, CBsI3b MeXAy IlapaMeTpaMHM COCTOSIHMs ras3a B M30MpoLeccax, 3JIeKTpu3alus Tes,
B3aUMO/IEUCTBUE 3apsi/OB;

OMHUChIBaTh MEeXaHWUYecKoe ABWKEeHUe, UCIOoJb3ys (u3hyeckue BeMUMHBI: KOOpAUHATa,
MyTh, NepeMellleHre, CKOPOCTb, YCKOPeHWe, Macca Teja, CUla, UMIYJIbC Tejla, KUHeTUUecKas
JHEprusi, TIOTeHLMajbHasi JHeprus, MexXaHWueckasi paboTa, MexXaHWUYecKass MOIIHOCTb; TIIpH
OMMCAHWM TIPaBWIbHO TPaKTOBaTb (PU3MUECKUII CMBICI HWCIHOAb3YeMbIX BeIUYMH, HX
0003HaueHUsT ¥ eIMHUIIBI, HAXOAUTh (POPMYJIBI, CBSI3bIBAIOIIHE aHHYIO (DU3UUYECKYIO BEJTUUHHY
C APYTUMHU BeJTMUMHAMY;

ONUCHIBaTh H3YyUY€HHbIE TeIJIOBble CBOMCTBA Te/l U TEIUIOBbIE SIBJEHUS, HWCIO/b3ys
¢usmueckve BeNMWYMHBI: JlaB/ieHWe Ta3a, TeMmIlepaTypa, CpejHsii KWHeTUuYecKasi SHeprus
XaOTUYeCKOro [BIDKEHUs] MOJIeKyJ, CpeJHeKBaJpaTh4yHas CKOpPOCTb MOJIEKYJ/, KOJUYeCTBO
TEIVIOThI, BHYTPEHHSIST dHeprusi, paboTa rasza, KO3(QQUIMEHT TOIe3HOTO JeWCTBUSI TETIOBOTO
JIBUTaTe/Isl; TIPY OMKMCAaHUY NTPaBUIbHO TPAaKTOBaTh (PM3MUECKUM CMbIC/ UCTIOIb3YeMbIX BeJTMUKH,
ux o003HaueHUss W e[VHHULbl, HAaXOAUTb (OPMYJbI, CBs3bIBAlOIIME [aHHYI (U3NUECKYHO
BeJIMYMHY C ]PYTMMH BeJIMUMHaM;

OMHWCHhIBaTh W3yUYeHHbIE 3/IEKTPUUECKHWE CBOMCTBA BeLeCTBAa U 3/1EeKTPUUYECKHE SBJIEHHS
(mpouiecchl), UCNoB3ysl (U3NUYECKUe BeTWUMHbBL: 37eKTPUYeCKUM 3apsjl, 3/IeKTpuueckoe ToJie,
HarpsDKEHHOCTh  I0J1s, TIOTeHLMas, pa3HOCTb IIOTeHLUaloB; I[Py OINKWCAHUU [IPaBUJILHO
TPaKTOBaTh (M3UYECKU CMBICT HCIOAb3yeMbIX BeJWYMH, MX O0O3HaueHWsT U eJUHMLIbI;
yKasbIBaTb ()OPMYJIbl, CBSA3bIBAIOLLIME JAHHYIO (DU3UUECKYHO BeJIMUKHY C APYTYMU BeJTMUMHaMUY;

aHa/IM3UpOoBaTh (PU3MYeCKHe TMPOLIeCChl U SIBJIEHUS, UCIO/b3ysd (PU3MUecKue 3aKOHbl U
TPUHLMIIBI: 3aKOH BCEMUPHOro TaAroteHus, I, IT u 111 3akoHbl HbrOTOHaA, 3aKOH COXpaHeHUs
MeXaHUUYEeCKOUW SHepruu, 3aKOH COXpaHeHWs] UMITyJ/1bCa, MPHUHLUI CYIepro3vLiiy CUJ, IPUHLUI
PaBHOMPABUS MHEPLMA/IBHBIX CUCTEM OTCYETA, MOJIEKY/ISIPHO-KUHETUUECKYH TEOPHI0 CTPOEHUSs
Bell|eCTBa, Ta30Bble 3aKOHbI, CBSI3b CpeJHEN KWHETUUeCKOM SHepPruy TeIlIOBOrO [BMXKEeHHs
MOJIEKYJT C abCOMIOTHOM TeMIlepaTypoM, TepBbIi 3aKOH TepPMOJWHAMUKU, 3aKOH COXPAHEHUS
3/IeKTPUUECKOro 3apsifia, 3akoH Ky/ioHa, MpW 3TOM pasiuyarh CIOBECHYH (HOPMYIUPOBKY
3aKOHa, er0 MaTeMaTUYeCcKoe BhIPAyKEHHE U YCI0BUS (TpaHUILIbI, 00/1aCTH) PUMEHUMOCTH;

0OBSICHATE OCHOBHBIE TIPUHIIUITHI IeHCTBUSI MAll|H, PUOOPOB ¥ TEXHUYECKUX yCTPOMCTB;
pa3nMuaTh yCI0BUs MX 6€30MMacHOr0 MCTI0/Ib30BaHuS B TOBCEHEBHOM JKU3HY;

BBLITIOJTHATL SKCIIEPUMEHThI T0 UCCAeI0BaHUI0 (DU3MUeCKUX SIBIHUM U TIPOLIeCCOB C
WCTOMb30BaHUEM TIPSMBbIX W KOCBEHHbIX HW3MEpeHWi, Tpu 3ToM  (OpMY/IHMpOBaTh



npobsieMy/3aziauy YW TUMOTe3y y4yeOHOro  SKCIepUMeHTa, CoOWpaTh  YCTAaHOBKY W3
TIPe/IJIOKEHHOT0 000PY/I0BaHUsI, TIPOBO/IUTE OMBIT ¥ (DOPMYJTUPOBATh BHIBO/Ib;

OCYIIIeCTB/ISITh TIPsSIMble U KOCBEHHble H3MepeHUs (U3NUeCKUX BeIWUWH, TPU ITOM
BLIOMpaTh OMNTHUMaJbHBIM Croco0 W3MepeHWs W WCII0/Ib30BaTh H3BECTHbIE METOZbl OLIEHKU
MOTPeLIHOCTeN U3MepeHul;

WCC/Ie[J0BaTh 3aBUCMMOCTH MeXy (PM3MYeCKUMU BeTMUMHAMMU C UCITI0/Ib30BaHHEM TIPSIMbIX
M3MepeHU, TpM 3TOM KOHCTPYUPOBaTh YCTAHOBKY, (DMKCUPOBAaThb pe3y/IbTaThl TOJyUeHHOU
3aBUCUMOCTH (M3UYeCKUX BeJMUMH B BuUe Tabmui U rpaduKoB, [eaTh BLIBOJBI T10
pe3y/ibTaTaM UCC/IeI0BaHUS;

cobsmofaTh TpaBWia 6e30macHOro TPyZAa TPU TIPOBeJEeHHWH UCCAe/JOBaHUNA B paMKax
yuebGHOr0 3KCriepuMeHTa, y4eOHO-MCCe0BaTebCKOM U TIPOEKTHOM  JesTeTbHOCTU  C
WCTIO0/Tb30BaHHEeM M3MePUTE/TbHBIX YCTPOMCTB U J1abopaToOpHOTo 000pY/0BaHus;

peliaTb pacuéTHble 3aflaud C $BHO 3aJaHHOM (PU3MUEeCKOW MOJenbio, WCI0b3Ys
(bu3nUeckre 3aKOHBI ¥ TIPUHIUIBI, HA OCHOBE aHa/M3a yCJIOBUS 3alaudl BbIOUpPATh (PU3NUECKYIO
MoO/ie/ib, BBIJIENIATE (U3NUeCcKre BeMUYMHbI U (OpMyJibl, HeoOXOAuWMble [Jisi e€ pelleHus,
TIPOBO/IUTL PaCuéThl 1 OLIeHWBATh PeabHOCTD MOTyYeHHOT0 3HaueHust (Pr3nuecKoi BeJTMUrHbI;

pelllaTh KauyeCTBeHHbIE 3a/jJauM: BBICTPAMBAThb JIOTUYECKM HEMPOTUBOPEUMBYIO LIEMOUKY
paccy>k/ieHul ¢ OTropoi Ha W3yUyeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U (M3rUecKue siBJIeHUs;

WCTIOMb30BaTh TP pelleHuH y4eOHbIX 3aJau  COBpeMeHHble HWH(OPMAalLMOHHBIE
TEXHOJIOTMU /IJI1 TIOMCKa, CTPYKTYPUPOBAHUs, WHTEPIpeTallid W TIpeZCTaB/eHust yueOHOU U
HAyUYHO-TIOMY/ISIPHOM MWH(OpMAalUK, TO/JyUeHHOW W3 pa3/MUHbIX WCTOYHUKOB, KPUTHYECKHU
aHaJ/IM3UPOBAaTh MOTyYaeMyto WHGOpPMALIHIO;

TIPUBO/IUTE TIPUMEpPhI BK/Ia/la POCCUMCKUX U 3apyOeXKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKu, 00bsICHEHHE TTPOIIECCOB OKPY KAOIIero MUpPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTUM;

WCIOJIb30BaTh TeopeTHuecKWe 3HaHUs 1o (u3uKe B TIOBCEAHEBHOW JKU3HU Jis
obecrieueHyst 6e30MacCHOCTH TIpU 0OpaIlieHHu! C TPUbopaMu U TEXHUUECKUMU yCTPOHCTBAMHU, /ISt
COXpaHeHUsI 3[J0POBbsI U COOJTIOZIEHNST HOPM KOJIOTHYECKOTO TTOBe/IEHUS B OKPY)KAIOILel cpefe;

paboTaTth B TpyTIre C BBIMOJHEHHEM Pa3/IMUHBIX COIMA/ILHBIX POJIeH, TJIaHUPOBaTh paboTy
TPYIbI, PALMOHABHO pacIpefenisaTh 00s3aHHOCTH MW TUIAHUPOBATh  JIeSITEIbHOCTh B
HEeCTaHJapTHBIX CUTYyalUsiX, a/leKBaTHO OLIeHMBAaTh BKJIAJ, KaK[0r0 M3 YUYaCTHUKOB TDYIIIbI B
pellieHHe pacCMaTpHUBaeMoi Mpob/ieMbl.

K xoHiy obyuenuss B 11 k/acce ripegMeTHble pe3y/ibTaThl Ha 06a30BOM YPOBHE [JO/DKHBI
oTpakaTb C(hOPMUPOBAHHOCTb y 0OYUAIOIIUXCS YMEeHUH:

JIeMOHCTPUPOBATh Ha TpUMepax Pojib U MecTo (U3UKKA B (D)OPMHUPOBAHUM COBpEMEHHOM
Hay4yHOM KapTHMHBI MUpA, B Pa3BUTHUH COBPEMEHHOW TeXHUKW W TeXHOJIOTMH, B MPAaKTUUeCKOU
JIesITeNTbHOCTHU JTE0/IeH, 11e/IOCTHOCTb Y eIMHCTBO (PM3NUeCKOUW KapTUHBI MUDA;

YUUTBIBaTh TPaHULIbI TIPUMEHEeHUsi M3yUeHHbIX (QU3NUeCKUX MOJesiel: TOouYeuHbId
3JIEKTPUYECKUN 3apsifl, Jiyd CBeTa, TOUYEUHbI WMCTOUHWK CBeTa, SifiepHas MOjie/ib aToMa,
HYKJIOHHAsi MO/IeJTb aTOMHOTO si/[pa TIpY PellleHnu (U3NUecKuX 3aau;

pacro3HaBath (hu3nUeckKue siBJeHUs1 (TMPOLeCChl) U OOBSICHATH UX Ha OCHOBE 3aKOHOB
3/IeKTPO/JMHAMUKN U KBAaHTOBOW (DM3WKU: 3/IeKTpUUecKasi TIPOBOAUMOCTb, TEl/I0BOe, CBETOBOE,
XUMUUECKOe, MarHUTHOe [IeMCTBUSI TOKa, B3auUMO/IeHCTBUE MAarHWTOB, 3JeKTPOMarHWTHast
WH/IYKIUS, [eHCTBHMe MarHUTHOTO TIO/S Ha TIPOBOJHUK C TOKOM W JABVWIKYLIUMCS 3aps,
3JIEKTPOMAarHUTHBIE KOJie0aHUs ¥ BOJTHBI, MIPSIMOJTMHEHHOe pacIpoCTpaHeHWe CBeTa, OTPaXKeHHe,



npesioMmsieHue, uHTepdepeHLus, gudpakuys W TOAsSpU3alUsl CBeTa, [AUCIepCUsi CBeTa,
doToanektpruueckuii 3¢dekT (poroaddekT), cBeTOBOE /jaB/ieHHe, BOSHUKHOBEHUE JIMHEeHUaTOro
CrieKTpa aToMa BO/IOpO/ia, eCTeCTBeHHasi U UCKYCCTBeHHasl Pa/[M0aKTUBHOCTE;

OTMUCHIBATh W3YyUeHHbIe CBOWCTBA BellleCTBa (3/1eKTPUUYECKHEe, MarHUTHbBIE, ONTHUECKHUE,
3JIEKTPUUECKYIO TTPOBOAMMOCTh PA3/IMUHbIX CPeJl) U 37eKTPOMarHUTHbIe siB/ieHUsl (TPOLIeCCHI),
UCronb3ysi ¢Gu3nMUeckKde BeJIMUMHBL: 3JIeKTPUUECKUM 3apsif, CUla TOKa, 3JIeKTpUu4YecKoe
HarnpsbKeHUe, 3/1eKTPUUecKoe COTIPOTHB/IeHHe, Pa3HOCTh TIOTeHLIMAI0B, 3/IeKTPO/IBIKYILast CUIa,
pabota TOKa, MHAYKLKS MarHATHOTO TioJisi, cuia Awmrepa, cuia JIopeHIla, WHAYKTUBHOCTh
KaTYIIKWA, SHEpPrysi 37eKTPUYeCKOT0 M MarHWTHOTO TI0JIel, MepUoj, U 4YacToTa KosjaebaHuil B
KosiebaTeslbHOM KOHTYpe, 3apsi/i U CHjla TOKa B TpOLiecce TapMOHUUECKUX 3/IeKTPOMarHUTHBIX
KosiebaHul, (OKyCHOe pacCTOsiHMe W OINTUYecKas CWia JIMH3bI, TIPU OMMCAHUM TPaBUJIBHO
TPAaKTOBaTh (DHU3UUYECKUd CMBICTT HCIOb3yeMbIX BeJIWYMH, WX O00O03HaueHWs W eJIUHUIIbI,
yKa3biBaTh ()OPMY/JIbI, CBS3bIBAIOIIME JaHHYIO (PU3UUECKYI0 BeJTMUMHY C JPYTHMU BeJTMUMHAMU;

OIMMCHIBaTh W3yYeHHbIe KBAaHTOBbIe SIBJIEHHWSI W TIPOLECCHI, WCIIO/B3ysl (U3nuecKue
Be/IMUMHBI: CKOPOCTb 3/IEKTPOMAarHUTHBIX BOJIH, ZJIMHA BOJIHBI W UacTOTa CBeTa, JHEPTUsi U
umnynbC (OTOHA, TEPHOZ, TIO/ypacraja, YHepPrysi CBSI3W AaTOMHBIX siiep, TP OIMHUCAHUHU
MIPaBUIbHO TPAKTOBAaTh (PM3UUECKUIM CMBICT WCIIO/b3yeMbIX BeJHMUMH, WX 0003HaueHus u
e/IMHUIIBI, yKa3biBaTh (POPMYJIbI, CBSI3bIBAIOL[HE AAHHYH (DU3UUYECKYIO0 BEJIMUUHY C JPYTUMH
Be/TMYMHAMH, BBIYUC/ISATh 3HaUeHHe PU3NUeCKol BeJTMUMHbI;

aHa/IM3UpOBaTh (hr3UUecKUe TPOLECChl U sIBJIEHMs, UCMOMb3ysl (r3nyecKre 3aKOHbl U
NMPUHIMMBL:  3aKOH OMa, 3aKOHBI [OC/Ie[I0OBAaTeIbHOTO W TApa/l/Ie/TbHOTO — COeAMHEHUS
MIPOBOJJHUKOB, 3aKOH /[koyns—J/leHlla, 3aKOH 95/€eKTPOMarHUTHOW WHAYKLMM, 3aKOH
NIPSIMOJIMHEMHOTO PACIIPOCTPAHEHHUsI CBeTa, 3aKOHbI OTPa)KeHHWsI CBETA, 3aKOHBI TIPeIOMJIEHUS
CBeTa, ypaBHeHWe OUWHIUTeMHa [y (oTospdeKTa, 3aKOH COXpaHeHHsI SHeprud, 3aKoH
COXpaHeHUsl UMIy/bCa, 3aKOH COXPaHEHWs 3/1eKTPUUecKoro 3apsiia, 3akKOH COXpaHEeHUs
MaccoBOr0 4MC/a, MOCTyaaTbl Bopa, 3aKOH pa/jMOaKTHBHOIO pacrafia, MpU 3TOM pa3/iuyvaTh
C/IOBeCHYI0 (DOpPMYJ/IMPOBKY 3aKOHa, €ero MaTeMaTHuecKoe BbIpaKeHHe M YC/IO0BHUsl (TpaHULIbI,
o6s1acTH) MPUMEHUMOCTH;

OTIpeZie/ISITh HarpaB/ieHWe BeKTOpa WHIYKLWH MarHUTHOTO TI0Jisi TIPOBOZAHHUKA C TOKOM,
cusibl Amriepa u cuiibl JIopeHiia;

CTPOUTB U OTUCHIBaTh N300paXkeHHe, CO3/IaBaeMoe MJIOCKUM 3e€PKajioM, TOHKOU JTMH30M;

BBITTOJIHSATE 9KCIIEPUMEHTHI TI0 MCCIe[0BaHHI0 (DHU3UUYEeCKUX SIBJIEHUMA W TIPOLIECCOB C
UCIIO/Ib30BaHUEM  TIPSMBIX YW KOCBEHHBIX WM3MEpeHWi: TMpu 3ToM  (HOpPMY/IHMPOBATh
npobsieMy/3afjauy UM TUTOTe3y yueOHOTO  SKCIIepUMeHTa, COOMpaTh YCTAaHOBKY W3
TIpe/lJI0’KeHHOT0 000pY/I0BaHUsl, IPOBO/IUTH OMBIT U (YOPMYJTUPOBATh BHIBO/bI;

OCYLLeCTBJISIT TIPSIMble YW KOCBEHHbIe W3MepeHHs (U3UYeCKUX BeJUYMH, TIPU ITOM
BbIOMpATh OMTUMAa/bHBIN CrI0COO K3MepeHUsi M WCIO/b30BaTh M3BECTHble MEeTO/bl OLIeHKH
MOTPeLIHOCTeN U3MepeHuH;

WCC/Ie/IoBaTh 3aBUCUMOCTH (PU3MUeCKUX BeJTMUMH C UCTI0/Ib30BaHUeM TIPSIMbIX W3MepeHUi:
TIPU 3TOM KOHCTPYMPOBAaTh YCTAHOBKY, (PUKCUPOBaTh pe3y/bTaThl MOJyUY€HHON 3aBUCHMOCTH
¢busnueckux BenWUMH B BUAe Tabmmiy u rpaduKoB, [JesaTh BLIBOJBI TI0 pe3yJsbTaTaM
WCCIIe/IOBaHMS;

cobsmogath TipaBWia 0e30mMacHOro TpyZAa TPU TPOBeAEHWH WCCAe/JOBaHUNA B pPaMKax
yueOHOTO 3KCrepuMeHTa, yueOHO-MCCIefoBaTeNbCKOM W TIDOEKTHOM  JeATesNbHOCTH  C
WCTIO/Tb30BaHUEM M3MEePUTETbHBIX YCTPOUCTB U J1abopaTOpHOT0 000PY/0BaHUS;



pelllaTh pacuéTHbie 3a/lauM C $BHO 3aJJaHHOM (U3NMUeCKOW MOJe/blo, HUCI0Jb3Ys
¢du3rueckue 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHa/lM3a YCIOBUS 3a/laud BbIOMPATh (YU3NUUECKYIO
MO/ie/b, BBIJENSATh (U3UUecKre BeMWYMHBI U (OpMy/bl, HeOOXoAWMbIe AJsT eé pelleHws,
TIPOBO/IUTH PACYETHI M OLIEHUBAThH PEATbHOCTD TIO/TyUeHHOT0 3HaueHUs1 PU3MUeCKOU BeJTMUUHBI;

pelaTh KaueCTBEHHbIE 3alaud: BBICTPAWUBATh JIOTUUECKW HENPOTHBOPEUMBYIO LIETIOUKY
paccy’K/ieHui C Oropoii Ha U3yueHHbIe 3aKOHBI, 3AKOHOMEPHOCTH U pU3UUeCcKHe sIBJIeHUS;

WCIIO/Ib30BaTh TIPU  pelleHnH Y4yeOHbIX 3ajjau  COBpeMeHHble WH(POPMAIMIOHHbIE
TeXHOJIOTUM /IS TIOMCKA, CTPYKTYPUPOBAHHSI, WHTEpIIPeTAlid U Tpe/CTaBlIeHus yueOHOU U
Hay4HO-TIOMY/IIPHOM WH(OpMaLyy, TIOTyYeHHOW W3 pa3/IMuHBbIX WCTOYHUKOB, KPUTHUECKH
aHaA/IM3MPOBAThH MOJTy4aeMyto H(OPMaLHIO;

OOBSICHSITD TIPUHLUITBI JeHCTBUS MAILIMH, TIPUOOPOB 1 TeXHHUECKHUX yCTPOWCTB, pa3/inuaTh
yC/I0BUsI UX 6€3011aCHOTO UCTI0/Ib30BaHMs! B TOBCEJHEBHOM JKU3HH;

TIPUBO/IUTH TIPUMEpPHI BK/Ia/la POCCHMCKUX U 3apyOeXHBIX YUYEHBIX-(QU3UKOB B pa3BUTHE
HayKH, B 00bsICHEHHE MPOLIeCCOB OKPY)KAIOIIIEr0 MHUPA, B Pa3BUTHE TEXHUKU U TeXHOJIOTHA;

WCIIOb30BaTh TeOpeTHUecKWe 3HaHWsl 10 ¢W3UKe B TIOBCeAHEBHOW JKU3HU [|isl
obecrieueHust 6e30MacCHOCTH TIpY 0OpaITieHHUH C TPUOOpPaMU U TEXHUUECKUMU yCTPOHCTBAMHU, /ISt
CoXpaHeHWsI 3ZI0POBbsI U COOTIOIEHHSI HOPM KOJIOTMUeCKOTro TIOBeJJeHHsI B OKpY>Karollleli cpefie;

paboTath B TPyIITe C BHIMOJTHEHHEM pPa3/IMUHBIX COLMAIBHBIX POJIel, TJIAaHUPOBATh PaboTy
TPYIIbl, pALMOHAJILHO —PpacripefieiAiTh O00S3aHHOCTH W IUIAHUPOBaThb  JeATENbHOCTb B
HEeCTaHJAPTHBIX CUTYalUsX, a/leKBaTHO OLIEHMBATh BKJIAZ KaXKJOrO M3 yUaCTHUKOB TPYMIIbI B
pellieHre pacCMaTpHUBaeMou TpoOIeMBbl.

TEMATHNYECKOE IVNIAHUPOBAHUE

10 K/TACC
Ne | HammeHoBaHue KosmmuecTBO uacoB OnekTpoHHbIe (LU(POBLIE)
T/TI | pa3fiesnoB U TeM obpa3oBaTe/ibHble PeCyPChl
MPOrpaMmbl Bcero | KonTtposbHelie | IIpakTruecku
paboThI e paboTbl
Pazpen 1. PU3UKA 1 METO/IbI HAYUYHOI'O ITO3HAHUSA
1.1 | dusuka u 2 [[BubmoTeka IIOK
MeTO/Ibl https://m.edsoo.ru/7f41bf72]]
HAy4YHOTO
TO3HaHUS
Wtoro no paspeny 2
Pazpen 2. MEXAHHUKA
2.1 | KueemaTuka 5 [[BubmoTeka ITOK
https://m.edsoo.ru/7f41bf721]]
2.2 | JuHaMMKa 7 [[BubmuoTeka IIOK
https://m.edsoo.ru/7f41bf721]]
2.3 | 3aKOHBI 6 1 1 [[BubmmoTeka [JOK
COXpaHeHUsl B https://m.edsoo.ru/7f41bf72]]
MeXaHHUKe
Wtoro no pa3peny 18

Paszpen 3. MOJIEKYJ/IAPHASA ®U3UKA U TEPMOJNHAMUMKA




3.1 | OcHOBEI 9 1 [[BubmoTeka ITOK
MOJIEKYISIPHO- https://m.edsoo.ru/7f41bf72]]
KHHEeTHUYeCKOM
Teopuu

3.2 | OcHOBBI 10 1 [[BubmuoTeka LIOK
TePMOJUHAMHUKH https://m.edsoo.ru/7f41bf721]]

3.3 | ArperarHsie 5 [[BubmoTeka IIOK
COCTOSIHUA https://m.edsoo.ru/7f41bf721]
BeIleCcTBa.
®da30BbIe
Tepexo/ibl

Wtoro no paspeny 24

Pa3pen 4. SJIEKTPOJUHAMUKA

4.1 | DNeKTpoCTaTUK 10 1 [[BubmuoTeka IIOK
a https://m.edsoo.ru/7f41bf721]

4.2 | IloCcTOsIHHBIHI 12 1 1 [[BubmuoTeka IIOK
3/1eKTpUYeCKui https://m.edsoo.ru/7f41bf72]]
TOK. TOKM B
Pa3IMUHBIX
cpefax

Wtoro no pa3peny 22

PesepBHOe Bpems 2 1

OBILIEE 68 4 4

KOJIMYECTBO

YACOBTIIO

I[MTPOI'PAMME

11 K/TACC
No HaumeHoBaHMe KosmmuecTBO uyacoB OnekTpoHHbIe (LU(POBLIE)
/ paszenoB U TeM Bcer | KourposnbHel | Ilpaktuuecku | oOpa3oBaTesbHbIe PeCypChl
1 TIPOrPaMMBI 0 e paboThI e paboTbl

Pazpen 1. JIEKTPOJJMHAMUKA

1.1 | MarHuTHoe 11071€. 11 1 3 [[BubmoTeka [JOK
OneKTpoOMarHMTHa https://m.edsoo.ru/7f41c97c]
sl UHAYKLUS ]

Wtoro no paspeny 11

Pazgen 2. KOJIEBAHHWSA 1 BOJIHBI

2.1 | MexaHnnueckue u 9 1 [[BubmoTeka ITOK
3/1eKTPOMarHUTHBI https://m.edsoo.1u/7f41c97c]
e KosebaHust ]

2.2 | MexaHuueckue u 5 1 [[BubmoTeka IIOK
3/1eKTPOMarHUTHBI https://m.edsoo.1u/7f41c97c]
€ BOJIHBI ]

2.3 | Omnruka 10 3 [[BubmoTeka IIOK




https://m.edsoo.ru/7f41c97c]
]

WToro no pasgeny

24

Pa3gen 3. OCHOBBI CIIEIITAJTIbHON TEOPUN OTHOCUTE/IbHOCTH

3.1 | OcHOBBI 4 1 [[BubmoTeka IIOK
Crielia/ibHON https://m.edsoo.ru/7f41c97c]
TeOpUu ]

OTHOCUTEeTbHOCTH
Wtoro no paspeny 4

Pazpen 4. KBAHTOBASA ®PU3UNKA

4.1 | Dy1eMeHThI 6 [[BubmoTeka ITOK
KBaHTOBOM OINTHUKH https://m.edsoo.ru/7f41c97c]
]
4.2 | CtpoeHue aToMa 4 [[BubmoTeka [JOK
https://m.edsoo.ru/7f41c97c]
]
4.3 | ATomHOe PO 5 [[BubmoTeka [JOK
https://m.edsoo.ru/7f41c97c]
]
Wtoro no pa3peny 15
Pazpgen 5. 3JIEMEHTBI ACTPOHOMMU U ACTPOPU3NKN
5.1 | D1emMeHThI 7 1 [[BubmoTeka [JOK
aCTPOHOMHU U https://m.edsoo.ru/7f41c97c]
acTpoU3UKU ]

Wtoro no paspeny

7

Paszpen 6. ObOBIIAROIIEE ITOBTOPEHUE

6.1 | O6ob6wIaroIIEe 4 [[BubmoTeka ITOK

MOBTOpEeHUe https://m.edsoo.ru/7f41c97c]
]

Nroro nio pasgeny 4

Pe3epBHOe Bpems 3

OBIIEE 68 4 7

KOJIMYECTBO

YACOB I10

ITPOTPAMME
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