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IIOACHUTEJIBHASA 3AIIMCKA

[Tporpamma mo ¢u3vke 0a30BOTO YPOBHS Ha YPOBHe cCpejiHero o0Iiero
obpa3oBaHus pa3paboTaHa Ha OCHOBE ITTO/IOKEHWN M TpeOOBaHMM K pe3y/bTaTaM
OCBOEHMSI OCHOBHOU 00pa3oBaTe/IbHOW IIPOrpamMMbl, TpezacTaBieHHbIXx B PI'OC
COO, a Takxke c yuétom deaepanbHOli paboudeil TMporpaMMbl BOCIUTAHUS M
KOHLIETILIUY TIperio/laBaHus yueOHoro mpeameTta «®Pu3nka» B oOpa3oBaTeIbHBIX
OpraHu3aLusax Poccurickou Depnepanuy, peanu3yroLux OCHOBHBbIE
oOpa3oBareJsibHble TPOrPaMMBbl.

CopepxaHve mporpaMMmbl MO ¢U3MKe HarpaBieHO Ha (OpMHUpOBaHUe
eCTeCTBEeHHO-HayYHOW KapTWHbBI Mupa oOydvarormuxcsi 10-11 KmaccoB 1ipu
o0yueHur ux ¢usuke Ha 6a30BOM ypOBHe Ha OCHOBE CHUCTEMHO-/eSITeTbHOCTHOTO
noaxoga. IIporpamma 1o ¢u3uke cootBercTByeT TpeboBanusm PI'OC COO k
TJIaHUPYeMbIM JIMUHOCTHBIM, TMpPeJMEeTHbIM W MeTarpeJMeTHbIM pe3y/bTaTam
oOyueHHsi, a TaK)Ke YUMThIBaeT He0OXOJUMOCTb peanu3al[ii MeXKIpeAMeTHbIX
cBsizeld (M3UKM C ecTeCTBeHHO-HAayUYHbIMM YyueOHBIMU TIpegMeTamMu. B Heit
OTIpe/iesISIIOTCS. OCHOBHBIE Lie/TM U3yueHUs (U3WKU Ha YPOBHe Cpe/iHero oOIiero
o0Opa3oBaHUsl, T/IaHUPyeMble pe3ysbTaTbl OCBOEHHsI Kypca (DU3UKHU: JTUUHOCTHBIE,
MeTaripe/iMeTHbIe, TIpeiIMeTHbIe (Ha 6a30BOM ypOBHe).

[Tporpamma no (u3sMkKe BKIHOYAET:

 TJIaHHMPYeMbIe pe3y/bTaThl 0CBOeHUs Kypca ¢hu3rKy Ha 6a30BOM ypOBHe, B

TOM UHCJIe TIpe]MeTHBIE Pe3y/IbTaThl 10 ToJjaM 00yUueHus;

e copepxaHHe yueOHoro rpeamMerta «Pu3nKa» 10 rogaMm obydeHusl.

dusrka Kak Hayka O HaubOosee oOIL[MX 3aKOHAaX TPUPO/bI, BBICTyIasi B
KauecTBe yueOHOro TpemeTa B ILLIKOJIe, BHOCUT CYII[eCTBEHHbBIN BK/IaJ| B CUCTEMY
3HaHu# 00 oKpy»Karoriem mupe. I1IKombHBIN Kypc PU3HMKHA — CUCTeMOO0Opa3y OIIuii
JJIsT eCTeCTBeHHO-HAaYUHBIX YueOHbIX TIpeIMeTOB, TTOCKOJIBbKY (hH3UUecKre 3aKOHBI
7ie)KaT B OCHOBE TIPOIIECCOB U SIBJIEHWM, M3ydaeMbIX XUMHUel, OWosorue,
¢dusnueckold reorpaduveldi W acTpoHoMMeH. Mcronb3oBaHMe U aKTHBHOE
rnpuMeHeHve  (U3MYECKUX 3HAaHWW  OmpefessieT XapakTep W pa3BUTHE
pa3HOOOpa3HbIX TeXHOMOTWM B cdepe HSHEPreTHKH, TPAHCIOPTa, OCBOEHUs
KOCMOCa, TIO/Ty4eHHUs] HOBbIX MaTepHa/ioB C 3a/laHHbIMH CBOWCTBAMHU U JIPYTHX.
N3yueHue (UMK BHOCHUT OCHOBHON BK/aZi B (hOPMHpOBaHUE eCTeCTBEHHO-
HayyHOW KapTWHBI MHpa OO0yuaroluxcs, B ()OPMHUPOBAaHHE YMEHHWM TPUMEHSThH
HayUYHBIA MeTO/] TI03HAHMS ITPH BBITOJTHEHUH MU YUeOHBIX UCC/IeJOBAaHUH.

B ocHOBy Kypca (u3MKU [ YPOBHsS CpefHero obimiero ob6pa3oBaHUs
TOJIOXKEH Pl WJel, KOTOpble MOXHO pacCMaTpuBaTh KakK TPUHLUIIBI €ro
MOCTPOEHUSI.

Hodess yenocmHocmu. B COOTBETCTBUM C Hell KypC SIB/SIeTCS JIOTUUeCKU
3aBepLIEHHBIM, OH COJEP)KUT MaTepuas U3 BCeX pa3zesioB (H3UKH, BKIOUaeT Kak
BOIPOChKI KJIaCCUYeCKOU, TaK U COBpEMEHHOU (PU3UKHU.

Hoea eenepanuzayuu. B cOOTBeTCTBUM C Hell Marepuaj Kypca (GU3UKU
o0beIMHEH BOKPYr (U3NUeCKUX Teopui. BeayiM B Kypce sBJsSeTCS



¢dbopMrpoBaHUe TIpe/iCTaB/eHU O CTPYKTYPHBIX YPOBHSIX MaTepu, BelljeCTBe U
roJie.

Hodes eymaHumapusayuu. Eé peanuszauusi mpeArionaraeT WCIOJIb30BaHUe
TYMaHUTapHOTO MOTeHIMana (U3UUecKoll HayKd, OCMBIC/IEHUE CBSI3W DPa3BUTHS
¢usukd C pasBuTHeM O00IIecTBa, a TakKkKe C MHPOBO33peHUYECKHUMH,
HPaBCTBEHHBIMU U IKOJIOTUUECKHUMU MPOOIeMaMHu.

Hoes npuknaovol  HanpaeneHHocmu. Kypc ¢u3ukd — mipejrionaraet
3HaKOMCTBO C IIMPOKUM KDPYTOM TeXHUYECKHUX W TeXHOJIOTMUeCKUX TPUI0KeHUM
W3yUYeHHbIX TeOPUN 1 3aKOHOB.

Hoess 3Kon02u3ayuu peanu3yeTcs T[IOCPEJCTBOM BBeJE€HUS 3/1€MEHTOB
COJiep)KaHus, TIOCBSIIIEHHBIX 9KOJOTMYeCKUM TipobsieMaM COBpPeMEHHOCTH,
KOTOpbIe CBSi3aHbI C pa3BUTHEM TEeXHUKHW U TEXHOJIOTHH, a TakKe 0OCYyXIeHUs
npo6sieM paLOHaILHOTO PHUPO/IOTI0Ib30BaHUS U SKOIOTUUECKOM 6e30macHOCTH.

Crep)KHeBbIMM 3/IeMeHTaMM Kypca (pU3MKKM Ha ypOBHe CpeJjHero ooiero
oOpa3oBaHusl SIBASIFOTCS (prsnueckure Teopuu (popMupoBaHUe Tpe[CTaB/lIeHUN O
CTPYKTYype MoCTpoeHusi (pu3nueckol Teopuu, posn ¢yH/jaMeHTalbHbIX 3aKOHOB U
MPUHLIMIIOB B  COBPEMEHHbIX TMpeJCTaB/IeHUsIX O T[pUPOZe, TpaHULIAX
NPUMEHUMOCTU TEOpUM, [JIi ONUCAaHHSl eCTeCTBeHHO-HAyUHbIX SIBJ€HUW U
TIPOL[ECCOB).

CucTeMHO-ZIesiTe/IbHOCTHBIN MOX0/] B Kypce (M3UKU peani3yeTcs Mpexse
BCEro 3a CYET OpraHu3alid 3KCIIepUMEeHTA/IbHOM JesTeTbHOCTH O00YyYaroIuxcsl.
Ons  6a3oBoro ypoBHsA Kypca (U3MKKH — 3TO UCIOJIb30BaHHWE CHUCTEMBI
(bpoHTaNbHBIX KpPAaTKOBPEMEHHBIX SKCIIepUMEHTOB U JlabopaTOpHbIX pabor,
KOTOphle B TIporpamme 1o ¢u3vke o0beJuHeHbl B OOIIUM CIHUCOK YYeHUUeCKUx
TIPaKTUYeCKUX paboT. BhifieieHWe B yKa3aHHOM IepeuHe 1abopaTOpHBIX pabor,
MPOBOAUMBIX  /I/Ii  KOHTPOJSI M  OLIEHKHM, OCYILeCTB/sIeTCSl  yuyaCTHUKaMU
oOpa3oBaTe/lbHOTO TIpollecca WCXOAsS U3 0COOeHHOCTeM TIJIaHMPOBaHUS U
ocHamleHusi KabuHera ¢u3uku. Ilpu 3TOoM obecrieurBaeTcsi  OBJafieHHe
00yuarImyMUCs yMeHUssMA TPOBOJUTH KOCBEHHbIe W3MepeHUs, WCC/Ie[0BaHUs
3aBUCMMOCTeld (PU3MUeCKUX BeIMUMH U TIOCTAaHOBKY OIBITOB T[0 TPOBEpKe
TIpe//I0)KeHHbIX TUTIOTe3.

Bonbilloe BHUMaHWe y/esieTCs pelleHUI0 pacYéTHbIX M KaueCTBEeHHBIX
3agay. [Ipy 5TOM A/ pacuéTHBIX 3a/lauy MPUOPUTETOM SIBJISIFOTCS 3a/laud C SIBHO
3aJjlaHHOM (hHU3UUeCKOUW MO/Ie/bI0, TT03BOJISIFOLLYE PUMEHSTh U3yUYeHHble 3aKOHbI U
3aKOHOMEPHOCTU KakK W3 OJHOr0 pasfesia Kypca, TaK U UHTErpupys 3HaHUS U3
pa3HbIX pasfenoB. [1s KaueCTBEHHBIX 3a/lauy NPUOPUTETOM SIBJISIFOTCS 3a[jaHusl Ha
o0bsicHeHHe TIpoTeKaHUsl (DHU3UUeCKUX SIBJIEHWW M TPOIIECCOB B OKPY»KaroIlleu
)KU3HH, TpeOyroive BbiOOpa (uU3MUeckol MoJenu [AJIsi CUTyaluu TPaKTUKO-
OpPHEHTUPOBAHHOIO XapaKTepa.

B cootBerctBuM ¢ TpeboBanusimu DPIr'OC COO K wMarepuanabHO-
TEeXHUUeCKOMY o0ecrieueHHt0 yueOHOro riporjecca 0a30BbIii ypOBeHb Kypca
b13MKKM Ha ypoBHe cpeHero obirero o6pa3oBaHus O/KEH U3yUaThCs B YCJIOBHUSIX
npeMeTHOr0 KabuHeTa (M3WKU WIM B YCJIOBUSIX WUHTETPUPOBAHHOTO KabuHeTa



TIpeIMETOB eCTeCTBeHHO-Hay4yHOro I[MK/ia. B kabOuHeTe (GU3MKM AO/DKHO OBITh
HeobxonuMoe JlabopaTopHoe 000py/0OBaHUWe [/ BBIMOJHEHUS] yKa3aHHBIX B
rporpaMMe 10 Gu3HKe yUeHHUeCKHX MPaKTHUeCKUX paboT W IeMOHCTpAI[HOHHOE
obopyioBaHUe.

IemoHCTpallMOHHOe 000pyZoBaHWe (OPMHpPYeTCS B COOTBETCTBHM C
TIPDUHLIATIOM MHWHUMAQ/IbHOM  [IOCTAaTOYHOCTH W o0ecrieurBaeT TIOCTaHOBKY
Tepeurc/ieHHbIX B MporpaMMe Mo (¢uU3UKe K/IHUeBbIX JAeMOHCTpaluil /st
WCC/IeJOBAaHUST ~ M3yYaeMbIX SIBJIEHHA W TIPOLIECCOB, OMIMUPUYECKUX H
dbyHIaMeHTalbHbIX 3aKOHOB, X TEXHUUECKUX TTPUMeHeHUH.

JlabopaTopHoe 00OpygOBaHHe [JiI YUY€HHUYECKUX IMPaKTHUeCKuX paboT
dbopmMupyeTcsi B BU/le TeMaTHUeCKMX KOMILJIEKTOB M 00ecrieurBaeTCsi B pacuéTte
OJJHOTO KOMIJIeKTa Ha [JByX oOyuarouuxcs. TemaThueckrde KOMILIEKTHI
nabopaTopHoro 000py/i0BaHUS MAO/DKHBI OBbITH TIOCTPOEHBI HAa KOMIUIEKCHOM
WCTI0/Ib30BaHWY aHA/IOTOBBIX U I[M(MPOBBIX MPUOOPOB, a TaKKe KOMITbIOTEPHBIX
W3MepUTe/TbHBIX CHCTeM B BU/jle 1U(PPOBBIX JTabopaTOpHH.

OCHOBHBIMHU TeJIIMU W3ydeHust (GU3UKHU B 00ITIeM 00pa30BaHUH SIBISIFOTCS:

e (QopmupoBaHHe HHTEpeca W CTPeMJIEHHS OOYYaroIMXCs K HaydHOMY
W3yUeHUIO0 TPHUPO/Ibl, Pa3BUTHE WX HWHTE/JIEKTya/lbHbIX U TBOPUECKUX
CII0COOHOCTel;

e pa3BUTHeE TPECTaB/IEHUI 0 HAYUHOM MeTO/ie TI03HaHUs U (HOPMUPOBaHHE
WCCJIeJOBATeTbCKOTO OTHOIIIEHHS K OKPY KarOIIUM SIBJIEHUSIM;

e (QopmupoBaHME HAyYYHOTO MMPOBO33DeHMs] KakK pe3y/bTaTa H3y4deHUs
OCHOB CTPOeHUsI MaTepuu U pyHAaMeHTaTbHbIX 3aKOHOB (PU3UKUY;

e (QopmupoBaHMe yMeHUM OOBSICHATH $SIBJIEHUSI C  UCIO/Jb30BaHUEM
(bU3MUeCKUX 3HAHUW U HAaYYHBIX /I0Ka3aTe/bCTB;

e (opMHpOBaHUe Mpe/ICTaBIeHUNA O PO (PU3UKU [/l Pa3BUTHS [IPYyTUX
eCTeCTBEeHHBIX HayK, TEXHUKU U TeXHOJIOTHH.

HocTtiwkeHne 3TUX Iiesielt obecrieurBaeTcsl pellieHHeM CreyHLUuX 3ajau B

niporiecce u3yueHus Kypca (GhM3MK{ Ha YPOBHe Cpe/iHero o011ero o6pa3oBaHus:

e rmpuobpeTeHHWe  CHUCTeMbl  3HaHMKW 00  0OmMX  (U3NUECKUX
3aKOHOMEpHOCTSIX, 3aKOHaX, TeopusiX, BKJIIOUast MeXaHUKY,
MOJIEKY/ISIpHYI0  (DM3UKY, 37eKTPOJAWHAMHUKY, KBAHTOBYIO (U3UKY U
3/71eMeHTbI aCTPO(PHU3UKY;

e (QopmupoBaHMe yMeHWM TIDUMEHSATb TeopeTUuecKWe 3HaHUS  [jIs
00BsicHeHUs] (U3MUECKUX SBJeHWW B TpUPOAe W [ TPUHSATHS
MPaKTUUYeCKHX pelleHUM B MOBCeJHEBHOW KU3HU;

e OCBOEHMe CIIOCOOOB pellleHUs] pa3/WyHbIX 3a/@d C SIBHO 3a/laHHOU
(du3nMueckor MoJenblo, 3aZiad, ToJpa3yMeBarolUX CaMOCTOSITe/TbHOe
co3zaHve $pU3nUecKor Mo/iesy, aleKBaTHON YC/IOBUSIM 3a/laul;

e TOHWMaHWe (PU3NUYECKUX OCHOB M TPUHIIUIIOB JEMCTBUS TeXHUUECKUX
YCTPOMCTB U TEXHOJIOTMYEeCKUX TIPOLIeCCOB, UX BJ/IMSHUS Ha OKPY’KaroIIyIo

cpeny;



e OBJIJleHHe MeTOo/laM{d CaMOCTOSITe/TbHOTO TIAaHUPOBaHUSI W TIPOBeZeHUS
(Y3UUeCKUX 3KCIEepHMEHTOB, aHaju3a M HWHTepripeTanuyd UH(POpPMaLWH,
orpejeneHus JOCTOBEPHOCTH MOJIyYeHHOTO pe3y/ibTaTa;

e (CO3/aHHe YCJIOBUM [ pa3BUTHSI YMEHUM MPOEKTHO-UCC/eI0BaTe/TbCKOM,

TBOPUECKOM [1esATeTbHOCTH.

Ha wu3yuenune ¢u3vku (6a30BbIii ypoBeHb) Ha YpOBHe cpefiHero oOIiero
obpa3zoBanust otBoguTcs 136 yacoB: B 10 Kimacce — 68 yacoB (2 yaca B HeJie/i0), B
11 knacce — 68 yacoB (2 yaca B HeZieJn).

[lpegnaraempiii B miporpamMme 10 (Qu3MKe TiepeueHb J1abOPAaTOPHBIX U
MPaKTUUeCKUX paboT sB/sseTCs pPeKOMEeHJOBAaHHBIM, YyuWTesb JejlaeT BbIOOD
TIpoBeJieHUsT 1ab0paTOPHBIX pPAbOT U OMBITOB C YYETOM WHAWBU/Ya/IbHBIX
0COOeHHOCTe 00yUaroIUXCsl.

COAEPXXAHUE OBYUEHUA
10 K/TACC

Pa3pen 1. ®usuka U MeTOAbI HAYYHOI'0 II03HAHUSA

®usrka — Hayka o npupoge. HayuHble mMeTOAbl MO3HAHUSA OKPY’Karollero
Mupa. Posb 3KCnepuMeHTa Y TeOpUM B MpoLiecce TI03HAHUSL TIPUPOJBI.
OKCrepuMeHT B (PU3KKe.

MopenvpoBaHue (pu3nuecKux siBJeHUN U TpolieccoB. HayuHble TUIOTe3bl.
®du3nyeckre 3aKOHbI U TeOpUU. ['paHulibl TIPUMEHUMOCTH (PU3UUEeCKHUX 3aKOHOB.
[IpUHLUIT COOTBETCTBUS.

Ponb 1 Mecto ¢U3MKU B (JOPMUPOBAaHMM COBPEMEHHOM HayyHOM KapTHUHBI
MUpa, B MPAaKTUUYECKOU [leTe/IbHOCTU JIFOZel.

Lemoncmpayuu

AHanoroBble U TMGPOBblIe H3MepHTe/bHbIE TPUOOPLI, KOMITbIOTEPHbBIE
JIAaTYUKHU.

Pa3pen 2. MexaHuKa

Tema 1. Kunemamuka

Mexanuueckoe aBwxkeHHe. OTHOCUTENBHOCTh MEXaHWUYECKOTO [BVIKEHMSI.
Cucrema otcyéra. TpaekTopusl.

[TepemelileHre, CKOpPOCTb (CpefHsii CKOPOCTb, MIHOBEHHAasi CKOPOCTb) U
yCKOpeHHe MaTepuaJbHOM TOUKM, UX MPOEKIMM Ha OCU CUCTEMBbI KOOPZMWHAT.
CroxkeHue riepeMellleHUI U CJI0’KeHUe CKOPOCTel.

PaBHOMEDHOE W pPaBHOYCKODEHHOe TpSIMOJIMHEeNMHOe [ABWKeHue. ['paduku
3aBUCMMOCTA KOOD/JIMHAT, CKOPOCTH, YCKOpeHus, TyTU U I[epeMelleHust
MaTepuaaTbHOU TOUKH OT BPEMEHHU.

CBobo/iHOe TIaZieHre. Y CKOpeHre CBOOOIHOTO Ta/|eHusl.



KpuBo/ivHeliHOe  [BW>KeHWe. [IBwkeHrWe  MaTepuaJbHOM TOUKH 1O
OKDY’>KHOCTH C TIOCTOSIHHOM T10 MOJYJ/IF0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHas
ckopocTb. [Tepuog 1 yactoTta obpaiieHusi. LleHTpocTpeMUTe/TbHOE YCKOpeHue.

TexHWuecKue yCTPOMCTBA M MPAKTAUYECKOe TPUMEHeHue: CIUJO0MeTp,
[IBWKeHUe CHaps/I0B, LielHble U peMEHHbIe repejjayu.

LlemoHcmpayuu

Mopgenb cucteMbl OTCUETa, WIIKOCTPALIUSl KUHEMaTUUeCKUX XapaKTepPUCTUK
JBUKEHUS.

[Tpeobpa3oBaHue ABW)KEHHH C UCITOIb30BAaHUEM TTPOCTHIX MeXaHHU3MOB.

[TasieHue Tes B BO3/yXe U B pa3pe’KeHHOM IPOCTPaHCTBe.

HabstogeHvie [BWKeHUsI Tesia, OpOILIEHHOTO TOJ YIJIOM K TOPU30HTY U
TOPU30HTAJILHO.

3MepeHue yCKOpPeHUs1 CBOOOHOTO Ma/leHMUs.

HanpasieHre CKOpOCTU NPU ABUKEHUH M0 OKPY>KHOCTH.

YueHuueckuli 3kcnepumeHm, nabopamopHble pabombil

M3yueHrie HEpaBHOMEDHOTO [BWXXEHHUS C L|e/IbI0 Orpe/iesieHusi MTHOBEHHOU
CKOPOCTH.

WccnenoBaHve COOTHOLIEHUS MEXAY MYTIMH, TPOUJEHHBIMM TeOM 3a
roc/iejoBaTe/IbHble  paBHble TMPOMEXYTKU BpeMeHU TIIpM PaBHOYCKOPEHHOM
JBKEHUU C HayaJbHOM CKOPOCTBIO, PABHOU HYJIIO.

V3yueHurie IBWKeHUS LIapHKa B BA3KOU >KUIKOCTH.

M3yueHue ABWKeHUs Tesa, OpOIlIeHHOTO TOPHU30HTAIbHO.

Tema 2. Junamuka

[IpyHuun  otHocutenbHOCTH  ['amunes.  IlepBeii  3akoH — HeroToHa.
WHepranbHble CUCTeMbI OTCUETa.

Macca tena. Cua. [lpuHiun cyneprio3uuyu cui. Bropoun 3akoH HberoTOHa
[/ MaTepyaibHOM TOUKHU. TpeTui 3aKkoH HblOTOHA /i/isi MaTepuabHbIX TOUEK.

3aKOH BCeMUpHOro TAroteHus. Cuia TsKectd. IlepBag Kocmuueckast
CKOpOCTb.

Cuna yrnipyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bugpl TpeHus (TOKOs1, CKObXeHus1, KaueHus ). Cuia TpeHusi. Cyxoe
TpeHue. Cua TpeHUsl CKOJIb)KeHUsI U Cujia TpeHus ToKosi. KoadduiveHT TpeHus.
Cwuia cornpoTHUB/IeHUs TIPU ABWKEHUY TeJla B JKUAKOCTU WU/ rase.

[TocTynartenbHOe 1 BpaillaTebHOE IBY)KeHHe abCoMIOTHO TBEPOTO Tea.

MoMeHT cuabl OTHOCUTE/ILHO OCH BpaleHus. [lnedo cunbl. YcioBus
paBHOBeCHs TBEPJOIO Tea.

TexHWuyeCcKre yCTPOUCTBA M IIPaKTHUYeCKOe T[pUMeHeHHe: TOALLIUITHUKH,
[IBUKeHUe UCKYCCTBEHHbIX CITyTHUKOB.

Lemoncmpayuu

fABnenve vHepLyu.

CpaBHeHHe MacC B3auMOZEUCTBYIOLUX TeJl.

Bropo¥ 3akoH HeroToHa.

V3mepeHue cuJl.



CrnoxxeHue Cuil.

3aBUCHUMOCTb CWIbl YIIPYTOCTH OT JlepopMariuu.

HesecomocTs. Bec Tesia 1pu yCKOpeHHOM MOAbEMe U MaJeHUH.

CpaBHeHUe CUJT TPeHUSsI TTOKOSI, KaUeHUsI U CKOJTbKEeHUSI.

YcnoBus paBHOBecHs TBEPAOro Tesna. Buibl paBHOBeCHSI.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombi

3yueHre ABW>KeHUsI OpyCKa 10 HAaK/IOHHOM TVIOCKOCTH.

WccnenoBaHre 3aBUCMMOCTHA CUT YIIPYTOCTU, BO3HUKAKIIUX B TPYXXUHE U
pe3uHOBOM 00pa3sije, OT UX AeopMariii.

VccnenoBanve yC/IOBUM paBHOBeCHsS TBEPAOrO Tela, MWMEIOIIero 0ch
BpalL[eHHs.

Tema 3. 3akoHbl COXpAHEHUS 8 MEXAHUKe

WmnynbC MaTepuanbHOW TOUKU (Tesa), CUCTeMbl MaTepUabHbIX TOUeK.
VIMiysibC CUbl U M3MEHeHWe WMITyJibCa Tejla. 3aKOH COXPaHeHUs UMITYJIbCa.
PeakTHBHOe [IB)KeHUe.

PaboTa cusibl. MOL[HOCTb CHUJIBI.

KuHetnueckass SHeprusi MaTepuanbHONW TOUuKdW. TeopeMa 00 H3MeHEHUH
KUHETUYECKOW SHEepPrumu.

[ToTeHuuanbHas SHeprusi. [ToTeHuManbHast SHeprus yIIpyro
nedOpMHUPOBaHHOM  TIPY>KWHBI.  [loTeHI[ManbHas ~ JHEPrus Tela  BOMW3U
TOBEPXHOCTH 3eMJIH.

[ToreHi[ManbHble W HeMOTeHIMa/sbHbie  cumbl.  CBA3b  paboOTHI
HEeMOTeHLIMATbHBIX CU C W3MEHEeHHMeM MeXaHWUeCKOW SHeprud CUCTEeMbI Tell.
3aKOH COXpaHeHUs] MeXaHUUYeCKOU SHEepruu.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHUuyeCcKre yCTPOMCTBA Y NPAKTHUeCKOe TpPUMeHeHue: BOJOMET, KOMED,
TIPY>KUHHBIN MTUCTOJIET, IB)KEHHe PakKerT.

Lemoncmpayuu

3aKOH COXpaHeHUsl UMITy/IbCa.

PeakTHBHOe [IBW>KEHUe.

[Tepexo/| MOTeHI[MATbHON SHEPTUY B KUHETUUECKYIO ¥ 00paTHO.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

N3yueHre abCO/IFOTHO HEYTIPYrOro yapa C TOMOILBIO ABYX OJAWHAKOBBIX
HUTSHBIX MassTHUKOB.

WccnenoBanue cBsi3u pabOThI CUJIBI C M3MEHEHHWEM MeXaHWUeCKOW SHepruu
Tesia Ha TIpUMepe PacTsHKeHUs Pe3VHOBOIO JKI'yTa.

Pa3pen 3. Monieky/isipHasi (pu3MKa U TepMoJMHaAMHKA
Tema 1. OcHO8bI MO/1€KYASAPHO-KUHEMU4ecKol meopuu
OCHOBHBIE TIOJIO)KEeHUS] MOJIEKYJ/IIPHO-KUHETUYECKOM TEOPUU M UX OMBITHOE
obocHoBanue. BbpoyHoBckoe [BwkeHue. [uddysusa. XapakTep ABWKEHUS H
B3aMMO/IeICTBUSI YaCTHI| BellleCTBa. Mojield CTPOEHMsI Ta30B, >XUAKOCTeW U



TBEPABIX Tel U 00BbsICHEHHEe CBOMCTB BeIlleCTBa Ha OCHOBe 3TUX Mojeneil. Macca u
pasMepbl Mosiekys1. KonmnuectBo BemjectBa. [loctosHHas ABorazpo.

TersioBoe paBHOBecue. Temrieparypa u eé usmepenue. Illkana TemmnepaTyp
Lenbcus.

Mogens  upeanbHoro rasa. (OCHOBHOe ypaBHEHUME  MOJEKYJISPHO-
KUHEeTUYeCKOW TeOopWy HealbHOTO Tra3a. AOCoJoTHasi TemriepaTypa Kak mepa
CpefHer KWHEeTUUeCKOM SHepruy TeryioBOro [BWXeHus dvacTtul] rasa. lllkama
temreparyp KenbBrHa. ['a30Bble 3aKOHbI. Y paBHeHue MeHeneeBa—KanenpoHa.
3akoH [danvToHa. M30mporeccel B WeasbHOM rase C IMOCTOSSHHBIM KOJIMYeCTBOM
BelllecTBa. ['paduueckoe Tipe/cTaB/ieHMe U30MPOLECCOB: H30TepMa, H30X0pa,
n3o0apa.

TexHWueCcKue yCTPOMCTBA UM TIPAKTUUECKOe T[pHMeHeHue: TepMOMeTp,
G6apomeTp.

LlemoHcmpayuu

OnbIThl, [AOKa3biBawoll[Me [WCKPETHOE CTpOeHue BellecTBa, (otorpaduu
MOJIEKYJ/T OPTaHUUYECKUX COeTMHEHUM.

OmnbIThI 110 AU PY3UN XKUAKOCTEN U ra3oB.

Mojenb 6pOYHOBCKOTO JBM>KEHUS.

Mogens ornbiTa LlTepHa.

OnbIThI, [OKa3bIBaroLIMe CylLleCTBOBaHUE MEeXMOJIEKY/ISIPHOTO
B3aUMOJEHCTBUSI.

Mopenb, WITIOCTPUpYOLLas NPUPOAY JaB/ieHus ra3a Ha CTeHKU COCy/Za.

OnbIThl, WUIIOCTPUPYIOLIME YpaBHEHWE COCTOSIHHAS WZeasbHOr0 rasa,
V30IPOL[eCCHI.

YueHuueckuli skcnepumeHm, n1abopamopHble pabombl

OrnipefienieHre MacChl BO3/lyXa B K/IaCCHOM KOMHaTe Ha OCHOBe H3MepeHuH
00BEMa KOMHATBI, ZIaBIeHUsI ¥ TeMIIepaTyphl BO3/[yXa B HEM.

VccnenoBaHrie 3aBUCMMOCTH MEXAY MapaMeTpamMu COCTOSIHUSI Pa3peXKeHHOT0
rasa.

Tema 2. OcHO8bl MepMOOUHAMUKU

TepMoauHaMuueckasi cuctemMa. BHyTpeHHsiE 3Heprusi TepMoOJAUHAMHUUYeCKOU
CUCTeMbI U CrIoCco0bI eé u3mMeHeHUst. KouecTBo TeryioThl ¥ paboTta. BHyTpeHHsIs
SHEpPrusi  OJAHOATOMHOIO  WJeaqbHOrO0  rasa. Buabl  Teruionepejauwu:
TeIJIONMPOBOJAHOCTb, KOHBEKLIUS, U3/yueHue. Y/jenbHas TerjIoéMKOCTh BellleCTBa.
KonmuecTBO TeryioTel MpU Teryionepejayve.

[Tousatve 06 agmabatHoM mporiecce. IlepBhIli 3aKOH TepMOJWHAMMKHU.
[IpumeHeHMe MepBOro 3akKOHa TePMOJMHAaMUKU K u3ompoleccaM. ['paduueckas
VMHTeprpeTalys paboThl rasa.

BTopoii 3aK0H TepMoZimHaMUKU. HeoOpaTHMOCTh TIPOLIeCCOB B TIPUPO/IE.

TeryioBble  MamuHbL.  [IpUHLMNBI  [A€MCTBUS  TeIVIOBBIX  MalIWH.
[TpeoOpa3oBaHusl 3HEPTUU B TEIUVIOBBIX MallliHax. Ko3dduipeHT T10/1e3HOrO
JIeUCTBUSI TeruioBOM MaluHbl. Llukn KapHo M ero kKo3d@uiMeHT MoJie3HOTO
JerCcTBUsL. DKOJIOTUUECKHe TIPO0/IeMbI TeTIJI09HEPTeTUKH.



TexHUueckue YCTpPOWCTBA M MpPAaKTAUeCKOe TMpUMeHeHWe: JIBUTaTellb
BHYTPEHHEro CropaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIMOHEP.

LlemoHcmpayuu

3MeHeHHe BHyTpeHHEW SHEPIWU Tejla TPHM COBEPIEeHWH pPabOThI: BBLIET
NpoOKY 13 OYTBIIKK 10/ [eHCTBHEM CKATOTO BO3/yXa, HarpeBaHue 3¢upa B
JaTyHHOU TPyOKe MyTéM TpeHus (BHUAEe0AeMOHCTPALIs).

V3meHeHre BHyTpeHHe!M SHepPIruM (TemIiepaTypbl) Tesla PU Teriorepejayve.

OnpIT 10 aguMabaTHOMY pacCIIMpeHuI0 Bo3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu rapoBoii TypOUHbI, BUraTe st BHYTPEHHEr0 CropaHusi, peaKTHBHOTO
JIBUTaTeJIsl.

YueHuuecKuli 3kcnepumeHnm, 1abopamopHble pabombl

V3mepeHue yieabHOU TEMI0EMKOCTH.

Tema 3. Azpecamubie cocmosiHusi eeujecmea. Pazoebie nepexoobl

[TapooOpa3oBaHue U KOH/leHcalys. VicriapeHue U KureHue. AOCOMIOTHas U
OTHOCUTe/IbHasl BJAXHOCTh BO3Ayxa. HaceklllleHHbIM Map. YAedbHasi TeryioTa
rapoobpa3oBaHus. 3aBUCUMOCTb TeMIIEPATyPhbl KUTIEHUS OT /IaB/IeHUSI.

TBépgoe Teno. Kpucranivueckue u amop@Hble Tesia. AHU30TPOIUSI CBOMCTB
KpUCTA/UIOB. JKuzakve Kpuctaaibl. CoBpeMeHHble Marepuasbl. [lnaBrieHuve u
KpHUCTa/IMM3alus. Y jenbHas TerioTa ryiaBaeHus. CyommMariysi.

YpaBHeHHe TeTIoBOro OanaHca.

TexHWUYeCKHe YCTPOMCTBA Y MPAKTAUYECKOe TpPHMEHeHue: TUTPOMeTp W
TICUXPOMETP, KaJIOPUMETP, TeXHOJIOTMU TOTyUeHUs] COBPEMEHHBIX MaTepUasoB, B
TOM YMCJIe HaHOMaTepuaaoB, U HAHOTEXHOJIOTUH.

Lemoucmpayuu

CBOUCTBa HACBIL[EHHBIX T1APOB.

KuneHue 1py NOHWKeHHOM /laB/IeHUH.

Crioco6bl 3MepeHHs BJIaXKHOCTH.

HabJttojeHre HarpeBaHUs U T/IaB/IEHUST KPUCTA/ITMUECKOTO BEIleCTBa.

JeMoHCTpaLys KpUCTaslIoB.

YueHuueckuli 3kcnepumeHm, niabopamopHble pabombil

V3mepeHre OTHOCUTETbHOM BJI&XKHOCTH BO3AyXa.

Pa3pen 4. dnekTpoaguHaMuKa

Tema 1. Dnekmpocmamuka

OnekTpu3auus Tel. OJIeKTpUUeCKMW 3apsf. [Ba BHa 5/1eKTPUYECKUX
3apsAnoB. [IpOBOJHWKM, AWSMEKTPUKU W TOJIYTIPOBOAHUKHU. 3aKOH COXpPaHEHUs!
37IeKTPUYECKOro 3apsija.

B3aumogerictBue 3apsizioB. 3akoH KynoHa. ToueuHbIV 3/1eKTpUYeCKUn 3apsif.
OJiekTpuyeckoe T1iojie.  HarpsokEHHOCTb — 3/IeKTpUYECKOro  rosig.  [IpuHiun
CyNepro3vLiA 37eKTPUYeCKUX Tosier. JIMHUKM HarpsyKEHHOCTU 371eKTPUYeCKOro
TIOJIS1.



Pabora cun  3nekTpocTtathueckoro — mosas.  IloteHinman.  PasHocThb
rnoTeHUWanoB. [IpOBOAHUMKM UM [AWIEKTPUKU B 37€KTPOCTaTUUYECKOM MOJie.
dvsnekTprueckasi MPOHULIAEMOCTb.

OneKTpoéMKOoCTh. KoHzieHcaTOp. D/1eKTPOEMKOCTh TJIOCKOT0 KOH/IeHCaTopa.
OHeprus 3apspKeHHOT0 KOHAeHcaTopa.

TexHUUeCKre YCTPOMCTBA WM MPAKTAUECKOe MpPUMEHEeHHe: 3JIeKTPOCKOT,
3JIEKTPOMETpP, 3JeKTpPOCTaThUecKasi 3alluTa, 3a3eM/ieHHe 3J1eKTPOIpubopoB,
KOH/IEHCAaTOp, KOMUPOBA/IbHBIN annapar, CTPYHMHbIN TIPUHTEP.

Lemoucmpayuu

Y CTpOWCTBO M TIPUHLIUI JeUCTBUS JIEKTPOMETpaA.

B3auvMogencTBre Ha3/1eKTPU30BaHHBIX TeJl.

OJIeKTpHUUeCKOe 10Jie 3apSKEeHHBIX TeJl.

[TpoBOAHUKU B 3/IEKTPOCTAaTUUECKOM I10JI€.

OJIeKTpoCcTaThyecKas 3alljura.

[V31eKTpUKYU B 3/1IEKTPOCTAaTUUECKOM TI0JI€.

3aBUCHMOCTb 3JIEKTPOEMKOCTH TIJIOCKOTO KOHJZIeHcaTopa OT TUIoLaju
TJIaCTHH, PACCTOSTHUS MEXAY HUMU U [N3JIEKTPUUYECKOW MPOHUL[aeMOCTH.

OHeprus 3apspKeHHOT0 KOHAeHcaTopa.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombi

V3mepeHue 31eKTPOEMKOCTH KOHZeHCaTopa.

Tema 2. ITocmosiHHbIll 31eKmpuueckutll mok. ToKu e pa3auuHbIX cpedax

ONeKTPUUeCKUMA TOK. YCJIOBHS CYL[eCTBOBAHUS 3/€KTPUUECKOr0 TOKa.
Wcrounuku Toka. Cria Toka. [IoCTOSHHBIN TOK.

Hanpsokenue. 3akoH Oma /151 yyacCTKa Lieru.

OJIeKTpUUeCKoe COTpPOTUB/IEHHE. Y/le/lbHOe COMNpPOTHBIIEHWE BellecTBa.
ITocnemoBaTenbHOe, Mapasie/bHOe, CMeLIaHHOe COeJMHeHUe NPOBOJHUKOB.

Pabota asekTpuueckoro Toka. 3akoH J[koynsi—/leHila.  MOII[HOCTD
3/IeKTPUYECKOr0 TOKa.

ONeKTPOABWKYIas CUIa U BHYTPEHHee COMpPOTUBJIEHWE HCTOYHWKA TOKa.
3akoH OMa /151 TIO/THOU (3aMKHYTOW) 3/1eKTpUUecKou 1eru. KopoTkoe 3amMbIKaHUe.

ONeKTpOHHasi ~ MPOBOJWMOCTb  TBEpPABLIX  MeTa/uIOB.  3aBUCUMOCTb
COMPOTHUBJ/IEHUSI META/IJIOB OT TemriepaTypbl. CBePXIPOBOJUMOCTb.

OeKTpUUeCKUl TOK B BakyyMe. CBOMCTBA 3/IEKTPOHHBIX MTyYKOB.

[TonynpoBOgHUKMN. CobcTBeHHast ¥  [OpuMecHas TIPOBOJAUMOCTh
TI0/TyTIPOBOTHUKOB. CBOMCTBa p—Nn-Tiepexo/a. [1omyrpoBogHUKOBBIE TIPUOOPHI.

ONeKTpUUeCKMid TOK B  pacTBOpax W  paciylaBax  3JIeKTPOJIUTOB.
OJIEKTPOJIUTUYECKAsA JUCCOLMALIUA. DIeKTPOJIU3.

OJIeKTpUUYeCKMd TOK B ra3ax. CamMOCTOSITe/IbHbIM W HeCaMOCTOSITe/IbHBIN
paspsa. MosHus. [1na3ma.

TexHUUuecKue yCTPOMCTBA M TMpaKTUUYeCKOe TIPUMEHeHWe: amIepmeTp,
BOJIbTMETP, PeOCTaT, WCTOUYHUKM TOKa, 3JIeKTpOHArpeBare/bHble TMPHUOOPHI,
3JIEKTPOOCBETUTE/IbHEIE TIPUOOPHI, TEPMOMETP COTIPOTHB/IEHUS], BAKyYMHBIN MO/,
TePMHUCTOPBI U (POTOPE3UCTOPHI, TTOTYTIPOBOJHUKOBBIN U0/, Ta/IbBaHUKA.



Lemoncmpayuu

V3mepeHre CUJIbI TOKA Y HallpsSOKEeHUS.

3aBUCHMOCTb COTIPOTUB/IEHUS LIWIMHJPUYECKUX TIPOBOJAHUKOB OT [IJIMHBI,
T/IOLA/IA TTOTIEPEeYHOr0 CeUeHusi U MaTepuarna.

CwmeliaHHOe coeIMHEHMe TIPOBOJHUKOB.

[IpsiMoe w3MepeHHe 3JeKTPOABIKYILLeH CWibl. KOpOTKOe 3aMblKaHHe
raJlbBaHUUECKOT O 3/IEMEHTa U OLIeHKa BHYTPEHHEro COMpPOTUB/IEHUSI.

3aBUCUMOCTb COTIPOTHBJIEHUSI META/IJIOB OT TeMIlepaTyphl.

[TpoBOMMOCTE 3/1IEKTPOIUTOB.

W ckpoBoii pa3psi/ ¥ IPOBOIJUMOCTh BO3yXa.

OaHOCTOPOHHSS MPOBOAUMOCTD JUO/A.

YueHuuecKuli 3kcnepumeHnm, 1abopamopHble pabombl

M3yueHre CMeIlIaHHOTO COeJJMHEeHUSs Pe31CTOPOB.

V3mepeHure 3/1eKTPO/JIBWXKYILed CU/Ibl UCTOUHUKA TOKAa U €ro BHYTPEHHero
COTNIPOTUBJIEHUSI.

HabJtojeHue 3/1eKTpo/u3a.

MexnpegMeTHbIe CBA3H

M3yuenre Kypca ¢pu3mku 6a30Boro ypoBHs B 10 Kjacce OCYI[eCTBISIETCS C
Y4ETOM COZepKaTe/IbHbIX MEXIPeJMETHbIX CBSI3€M C KypcaMd MaTeMaTUKH,
6uosioruu, XMuw, reorpadyy ¥ TEXHOJIOTHH.

MedcnpeOmemHble noHsAMusi, CBsi3aHHbIE C W3y4ueHHWEM METO/I0B HayuHOI'O
TO3HAHUWs: SIBJIeHWe, Hay4Hbid (akT, rurortes3a, (usuyeckass BeJUUMHA, 3aKOH,
Teopwusi, HabMOieHre, SKCTIepUMEeHT, MO/ie/IMPOBaHNe, MO/iefTb, U3MepeHHe.

Mamemamuka: pelleHWe CUCTeMbl YpaBHEHUW, JIMHeWHas (QyHKLuS,
napaboia, runepbosa, ux rpaduku ¥ CBOMCTBA, TPUTOHOMeTpHUUeckue (yHKIUH:
CUHYC, KOCUHYC, TAHI'€HC, KOTaHT'€HC, OCHOBHOE TPUI'OHOMETPUYECKOe TOXKJEeCTBO,
BEKTOPbI U UX TIPOEKLIUU Ha OCU KOOPJMHAT, C/I0’KEHHEe BEeKTOPOB.

Buonozusi: MexaHn4eckoe JBWKeHHEe B >XUBOW mpupoje, nuddysus, ocMoc,
TeTI000MeH JKUBBIX OPraHW3MOB (BHZBI TEIUIONEpejauu, TEIJIOBOe PaBHOBECHE),
3/IeKTPUYECKUE SIBJIEHUS B YKUBOU MPUPOJE.

Xumusi: TUCKPETHOE CTPOEeHMe BellleCTBa, CTPOEHHEe aTOMOB U MOJIEKYJI, MOJTb
BellleCcTBa, MOJISIpHasi Macca, TelioBble CBOWCTBA TBEPABIX Tes, >KUAKOCTEN WU
rasoB, 3J/IeKTpUUECKHEe CBOKWCTBAa META/I/IOB, 3JIEKTPOJIMTUYECKas [UCCOLUALIUS,
rajibBaHUKa.

Ieoepacpus: BMayKHOCTb BO3/yXa, BEeTPhI, DapOMeTp, TepMOMETP.

TexHonozus: Tipeobpa3oBaHue [ABWKEHUN C MCIOIb30BaHMEM MeXaHW3MOB,
y46T TpeHUs] B TeXHUKe, TMOJLIWITHUKY, HWCI0/b30BaHWE 3aKOHAa COXpaHeHUs
VMMITy/ibCa B TeXHUKe (pakeTa, BOJAOMET U J[pyrue), ABUraTellb BHYTPEHHEro
cropaHwusi, lapoBasi TypbuHa, OLITOBOM XOJIOAWILHUK, KOHAUIIMOHEDP, TEXHOIOTUU
TO/TyUeHUs] COBPEMEHHBIX MaTepuajioB, B TOM UWC/ie HaHOMAaTepuaioB, U
HAaHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUeCKasl 3all[iTa, 3a3eMJ/IeHHe 3J/IeKTPOIPHO0pOB,
KCEPOKC, CTPYUHBIU TIDUHTED, 3/IeKTpOHarpeBaTe/IbHbIe TIpuOOpHI,
3JIEKTPOOCBETUTE/IbHBIE TIPUOOPHI, ralbBaHHUKa.



11 KJIACC

Pa3pen 4. dnekTpoaguHaMuKa

Tema 3. MazHumHoe noJie. 3/1eKMpoMazHUMHAs1 UHOYKYUsl

[TocTositHHBIE ~ MarHUTHL.  B3aWMofelicCTBMe  TIOCTOSIHHBIX ~ MarHWTOB.
MarnutHoe mosie. BeKTOp MarHUTHOM WHAYKLUWW. [IpUHLMN Cyreprosuiiuu
MarHUTHbIX MoJied. JIMHUM MarHUTHOM WHAYKLWU. KapTWHa JIWMHUNA MarHUTHOM
VHYKLWAU 1107151 TTIOCTOSIHHBIX MarHuTOB.

MarnuTHoe TIOJie TIPOBOAHMKA C TOKOM. KapTwHa JIMHUM WHAYKLUA
MAarHUTHOI'O TIO/ISl [JIMHHOTO TIPSIMOI0 TIPOBOJHMKA U 3aMKHYTOI'O KOJIbLIEBOTO
TPOBOJHMKA, KaTyIIKU C TOKOM. OnbIT OpcTefia. B3arnMmogercTBre MpOBOJHUKOB C
TOKOM.

Cuna Amrnepa, eé MOAy/b U HaripaBJieHUe.

Cwua JlopeHija, eé MO/ly/lb M HaripaB/ieHUe. /IBryKeHre 3apshKeHHOW YaCTHULIbI
B OZIHOPO/IHOM MarHUTHOM 11071e. PaboTa cunbl JIopeHria.

SIBeHMe 3/IeKTPOMarHUTHOM UWHAYKUMM. [IOTOK BeKTOpa MarHUTHOU
VHJYKLIUU. OJIEKTPOJBWXKYILAsd Cula WHAYKUUU. 3aKOH 37€KTPOMarHUTHOU
nHAyKOuu @apazes.

BuxpeBoe 3ssieKTprueckoe Tiojie. O/eKTPOABWKYLass CWjia MHIAYKLUA B
TPOBOJHUKeE, IBMKYIEMCS TTOCTYIaTe/JIbHO B O4HOPOAHOM MarHUTHOM I10JIe.

[IpaBuio JleHia.

VHAYKTUBHOCTL. fIBleHWe CaMOUHAYKLMU. OJIeKTPOABWKYLLas CUJa
CaMOUHAYKLIUU.

OHeprust MarHUTHOT'O I10JI KaTYLLIKU C TOKOM.

OJIeKTPOMarHuTHoe ToJie.

TexHUuecKue YCTPOWCTBA M TMpaKTUUeCKOe TMpUMeHeHUe: TOCTOSIHHbIE
MAarHuThl, 3/IeKTPOMAarHuThl, 3JIEKTPOJBUraTe/lb, YCKOPUTE/IA 3JIeMEHTapHbBIX
YyaCTUL], UHAYKLMOHHAS 1eyYb.

LlemoHcmpayuu

OmnbIT Opcresa.

OTK/10HeHHe 3/IeKTPOHHOIO TTyYKa MarHUTHBIM TT0JIEM.

JIVHUM MHOYKLMA MarHUTHOTO TIOJIS.

B3auMogencTBre ABYyX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[HevictBue cumbl JIopeH1|a Ha KOHBI 3JIEKTPOJIUTA.

SAB/IeHre 3/1eKTPOMAarHUTHOW UHAYKLUU.

[IpaBusio JleHua.

3aBUCHMOCTb 3JIEKTPOJBWKYIIEA CUJIbI UHAYKIMA OT CKOPOCTU U3MeHeHUsI
MAarHMTHOI'O MOTOKa.

ABieHVe CaMOUHAYKLIUH.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombi

M3yyeHrie MarHUTHOIO T10J1S1 KaTYIIKU C TOKOM.



VccnenoBaHve [eliCTBUS MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.
VccnenoBaHye siBleHUs 3/IEKTPOMarHUTHOW MHAYKLWH.

Pa3pen 5. Kosie0anus ¥ BOJIHbI

Tema 1. MexaHuuecKue u 3/1eKmpomMazHUMmMHble Ko/1ebGaHus

KonebarenpbHass  cuctema. CBoOOfgHBIE — MeXaHUUeCKWe  KoJieOaHWMS.
['apmoHnueckue Kosiebanus. Ilepuos, vactota, amruiMTyga U (as3a KonebaHuUi.
[Tpy>KvHHBIM MasATHUK. MaTemMaTHUyeCKUli MasiTHUK. YpaBHEHHWe rapMOHWYeCKUX
Konebanuii. [IpeBpaiiieHre SHepruy MPU rapMOHUUECKUX KOoJle0aHUSIX.

KonebarenbHblii KoHTYp. CBoOOZHBIE 3/IeKTPOMarHUTHbIe KojaebaHUS B
H7iea/lbHOM KojiebaTellbHOM KOHTYpe. AHA/OTHS MeXJy MeXaHWUeCKUMU |
3/IEKTPOMarHUTHBIMU  KojiebanussMu. Popmyna TomcoHa. 3akKoH COXpaHeHWs
3HEepPIUU B HWJealbHOM KoJiebaTe/TbHOM KOHTYPe.

[TpencTaBieHye O 3aTyxaroIUX KoeOaHUsSX. BbIHYKeHHbIe MeXaHUYecKHe
Komnebanusi. Pe3oHaHC. BbIHYKZIeHHbIE 3/1eKTPOMarHUTHbIE KoJyieOaHMs.

[lepemennbli TOK. CHHYCOWJA/NbHBIA TME€PEeMEHHbIM TOK. MOIIHOCTb
NepeMeHHOr0 TOKa. AMIUIMTYJHOe W [eWCTBYIOlllee 3HaueHuWe CUIbl TOKa U
HarpspKeHUsl.

Tpanchopmarop. ITpon3BoAcCTBO, Tepefaua U MoTpebeHre 3/1eKTPUUYeCcKOo
SHEPruu. JKOJIOTUYECKHWe PUCKU TPU TMPOM3BO/CTBE 3/1eKTPO3Hepruu. Kynbrypa
WICTI0/Tb30BaHUSI 37IEKTPOHEPTUU B TIOBCETHEBHOM JKU3HU.

TexHUUeckue YCTPOMCTBA W IIPAaKTHUECKOe TIPUMeHeHHe: 3/I1eKTPUUeCKUM
3BOHOK, 'eHepaTop repeMeHHOI0 TOKa, JIMHUU 3/IeKTporiepe/jay.

LlemoHcmpayuu

WccnenoBaHue TapamMeTpoB KojiebaTembHOM CHUCTeMbl (TIPY>KUHHBIM WA
MaTeMaTUYeCKUN MasiTHUK).

HabJttojeHne 3aTyxaroImx KoieOaHwi.

VccnemoBaHye CBOMCTB BBIHY)KIEHHBIX KOIeOaHHUH.

HabtojeHue pe3oHaHca.

CBo0Oo/HbBIe 3/IeKTPOMarHuTHbIe KOebaHusl.

OcuuniorpaMMbl (3aBUCMMOCTH CUJIbI TOKA W HalPSDKEHUs! OT BPEMEHM) IS
3/IeKTPOMArHUTHBIX KOJleOaHUH.

Pe3oHaHC TIpyM TIOC/Ie/OBaTe/TbHOM COeJUHEHWN pPe3HCTOpa, KaTYIIKU
VHJYKTUBHOCTH M KOHZIeHCcaTopa.

Mojienb TMHUM 3/1eKTpOTiepejauu.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombi

WccienoBaHue 3aBUCUMOCTH TI€PHO/a MasbiX KojiebaHUM I'py3a Ha HUTH OT
JJTUHBI HUTH ¥ MaccChl rpy3a.

WccnenoBaHve TiepeMeHHOTO TOKa B LeMd U3 T0OC/e0BaTebHO
COeIMHEHHBIX KOH/IEHCAToPa, KaTYILIKU U Pe3uCcTopa.

Tema 2. MexaHuuyecKue u 3/1eKmpoOMazHuUmHble 60/1Hbl



MexaHuueckue BOJIHBI, YyCJI0BUA pacripoctpaHeHus. Ilepuoa. CKopocTb
pacripocTpaHeHusi U J[yUIMHA BOJHBL. llomepeuHble M TMPOZJOJIbHbIE BOJIHBL.
WHuTepdepeHus U AUdpakius MeXaHUUeCKUX BOJTH.

3ByK. CKOpoCTh 3ByKa. ' poMKOCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

OJIeKTPOMarHWTHbIe BOJIHbL. Y C/IOBUSI U3/IyUYEHUs 3/1eKTPOMAarHUTHBIX BOJIH.
B3avmMHasi opuenTalus BeKTopoB E, B, V B ssniekTpomarauTHoM BosiHe. CBOWCTBa
5/IeKTPOMAarHUTHBIX BOJIH: OTPa)KeHHe, TpeJioM/IeHre, Nossipyu3anus, qudpakius,
vuHTepdepeHiusi. CKOPOCTh 3/IeKTPOMarHUTHBIX BOJIH.

[llkasa 3/1€KTPOMAarHUTHLIX BOJIH. IIpMMeHeHue 3/1eKTPOMarHUTHBIX BOJIH B
TeXHUKe U ObITY.

[IpyHLMIIBI payiOCBsA3U U TesieBUeHUs. Pasroiokanus.

O/IeKTPOMAarHMTHOE 3arpsi3HeHre OKPY’Karollen Cpe/ibl.

TexHuueckue yCTpPOMCTBA W MpPaKTUUECKOe NpUMeHEeHWe: My3bIKabHbIe
VHCTPYMEHTHI, YJ/IbTPa3BYKOBas JUAarHOCTUKAa B TeXHUKe W MeJWLUHe, pajap,
pPafIMONIPUEMHUK, Te/IeBU30p, aHTeHHa, TejeoH, CBU-neusb.

LlemoHcmpayuu

O6pa3oBaHue U pacrpoCTpaHeHNe ToMepeyHbIX U TPO/I0/IbHBIX BOJTH.

KosebJirorrieecs Tesio Kak UCTOYHUK 3BYKa.

HabmoieHne oTpakeHHs1 U TpeJIoMJIeHUsI MeXaHUYeCKUX BOJTH.

Habtojenne nHtepdepeHiiy U Audpakliyd MeXaHUUeCKHUX BOJTH.

3BYKOBOM P€30HAaHC.

HabstogeHrie CBSI3M TPOMKOCTH 3ByKa W BBICOTHI TOHAa C aMIUIMTYAOW U
YacTOTOM KosieOaHUiA.

WccnenoBaHve  CBOMCTB — 3/IEKTPOMAarHMTHBIX — BOJIH: OTpakeHue,
ripesioMyieHue, NoJisipyu3alivs, Judpakuys, UHTepQepeHIys.

Tema 3. Onmuka

'eomeTpuueckass onTuka. [IpsMo/ivHeliHOe pacrpocTpaHeHWe CBeTa B
oiHOpoziHOU cpefie. JIyu cBeTa. ToueuHbIM UCTOYHUK CBeETa.

OTtpakeHue CBeTa. 3aKOHbI OTpakeHUs cBeta. [TocTpoeHue n3o0OpakeHUi B
IIJIOCKOM 3epKarie.

[Ipenomnenue cBeta. 3aKOHbI TIpeIOMJIeHUs CBeTa. AOCOJTIOTHBIN TTOKa3aTesb
nipesiomneHus. [lomHoe BHyTpeHHee oTpakeHue. IlpezesbHBIM yrosl TMOJHOTO
BHYTpPEHHero OTpa’KeHUsl.

Hucniepcus ceeta. CrioXKHBINM cocTaB besoro cBeta. LIBer.

Cobuparoriiie W paccevBarolljie JWH3bL. TOHKasi JuH3a. POKycHOoe
pacCcTOsTHUe W OITHYecKas: CWia TOHKOM JiMH3bl. [locTpoeHue n300pakeHU B
coOMparIMX W paccemBaroluX JuH3aX. PopMysia TOHKOW JIMH3bI. YBeauueHue,
JlaBaemMoe JINH30M.

[Tpesenbl NPUMEHUMOCTH TEOMETPHUYECKOM ONTHUKH.

BonHoBasg ontuka. WHTepdepeHiuyss cBeTa. KorepeHTHble WCTOYHUKU.
YcnoBuss HabOmMOAeHUST MaKCUMYMOB W MHUHHUMYMOB B HHTep(epeHIIMOHHON
KapTUHE OT [IBYX CUH(a3HbIX KOT€PEHTHbIX NUCTOYHUKOB.



Mudpakuys cBeta. [IudpakiiMoHHas peléTka. YcC/loBHe HalmogeHus
[VIABHBIX ~MaKCUMYMOB TIpM MaZleHUd MOHOXPOMAaTMYeCKOro CBeTa Ha
IUA(PPAKIMOHHYIO PEeIETKY.

ITonspusanys ceeta.

TexHUUueCcKue yCTPOMCTBA M TIpaKTUYeCcKoe TMpUMEHEeHHe: OUKH, Jyma,
doToanmnapar, NPOEKLMOHHbIM anrnapaT, MUKPOCKOM, TeecKor, BOJOKOHHas
OMTHKa, AUPPAKI[MOHHAs PelléTKa, TOISIPOU/,.

Lemoncmpayuu

[IpssiMOMHeHOe pacrpoCTpaHeHue, OTpakeHWe W TIpe/ioMJIeHue CBeTa.
OrnTrueckye TIpUOOPBI.

[TosiHOe BHYTpeHHee oTpakeHue. MoJie/ib CBETOBO/A.

VccnemoBaHye CBOMCTB u300pakeHH B JIMH3aX.

Mopenu MUKpPOCKOIIa, TeIeCcKora.

HabstoeHre uHTepgepeHLuy CBeTa.

Habmonenue qudpakiyy cBeTa.

HabmoieHue [ucriepcuu CBeTa.

[TonyyeHue crieKTpa C MOMOLLBIO IPU3MBI.

[TosiyyeHUe crieKTpa C MOMOIIIbIO AUPPAKIMOHHOM PeIIETKH.

HabmoeHue nosisipu3aliiy CBeTa.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombi

V3mepeHue rokasareJisi MpeioM/IeHUs1 CTeKIa.

WccnenoBaHue CBOMCTB n300paXkeHn B JIMH3aX.

HabGmoseHue aucriepcyy CBeTa.

Pa3gen 6. OcHOBBI crieliia/IbHOM TEOPUU OTHOCUTE/THHOCTH

['paHuLbl  TIPUMEHHMMOCTM  K/JaCCMYeCKOM  MexaHUWKW.  [locTysartsl
CrieliuaTbHOM TeOpHUU OTHOCUTENBbHOCTU: WHBAPUAHTHOCTh MOAYJIS CKOPOCTH
CBeTa B BaKyyMe, IPUHLIUI OTHOCUTE/IbHOCTH DWHILTENHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3ame/jieHre BPeMeHU U COKpallleHue
JUTAHBI.

OHeprusi U UMNYJIbC PeIsiTUBUCTCKON UaCTHULIBI.

CBsi3b MacChl C 3Hepruer U UMITy/IbCOM PeJIITUBUCTCKOW YaCTHULIbl. DHEpPrus
MOKOS.

Pa3pen 7. KBanToBas ¢usuka

Tema 1. DnemeHmMbl KBAHMOGOL ONMUKU

®oTtoHbl. Popmysna [1naHKa cBsi3u S5HepruM (HOTOHA C ero YaCTOTOW. DHeprus
Y UMIYJIbC (POTOHA.

OTkpbiTHe U uccaefoBanre Gpoto3addekra. OnbiThl A. I'. CToMeToBa. 3aKOHbI
dboToaddekra. YpaBHeHue OuiHIITeMHa Js1 PoTtodddekTta. «KpacHas rpaHuija»
dboTtoaddekra.

Hasnenue cBeta. OnbiTel [1. H. JleGenesa.

XuMHuecKoe JIelCTBUe CBeTa.



TexHUUuecKue yCTPOWCTBA M TIpaKTUUeCKoe TpHMeHeHue: (HOT03/IeMeHT,
doTomaTumk, cosHeuHas 6aTapesi, CBeTOAUO/,.

LlemoHcmpayuu

®0T03(PheKT Ha YCTaHOBKE C [UHKOBOU MJIACTUHOM.

VccnenoBaHre 3aKOHOB BHeLIHero (hoTos3ddekra.

CseToamof,.

ConHeuHasi GaTapes.

Tema 2. CmpoeHue amoma

Mopenb atoma TomcoHa. OrnbiTel Pe3epdopsa 1Mo paccesiHHIO O -YaCTHII.
[InanerapHasg Mogens artoMa. Iloctynatel bopa. M3nyueHue u morsiolleHue
(GbOTOHOB MpU mMepexojie aTOMa C OJHOTO YDOBHSI SHEPrUU Ha Apyrou. Bugpl
criekTpoB. CrieKTp YpOBHEW 3Hepruy aroMa BOJopo/a.

BosiHOBBIE cBOMCTBaA yactul]. BosHbl e bporig. Kopnycky/isipHO-BO/THOBOM
Jlyasu3M.

CnoHTaHHOE U BbIHYK/]EHHOE U3J/lyUeHUe.

TexHrUUuecKue YCTpOMCTBAa U TMpaKTUUeCKOe TpUMeHeHHe: CIeKTpa/JbHbIN
aHa/m3 (CreKTPOCKOIT), jia3ep, KBAHTOBBIM KOMITbIOTEP.

LlemoHcmpayuu

Mogens onbita Pe3epdopaa.

OrnpejeneHue AjIMHBI BOJIHBI j1a3epa.

HabJttojeHue TMHeNYaThIX CTIEKTPOB M3/TyUeHusl.

Jlazep.

YueHuuecKull 3kcnepumeHm, 1a6opamopHble pabombl

HabJtojeHue TMHENUaToro CriekTpa.

Tema 3. AmomHoe s10po

OKCIepUMEHThI, [IOKa3bIBalole CJI0KHOCTb CTpoeHusi sapa. OTKpbITHe
paguoakTuBHOCTH.  OnbiTel  Pe3epdopma 1o ompeneneHuto  CocTaBa
pafvioakTUBHOrO wu3nydyeHus. CpoiictBa anbda-, 0OeTa-, TaMMa-U3/TyueHHs.
BivsiHue paiMOaKTUBHOCTH Ha KUBbIE OPTraHU3MBI.

OTKpbITHE TIPOTOHA W HeWTpoHa. Hyk/oHHass Mozenb siipa ['eiseHOepra—
VBaHeHKo. 3apsj sigpa. MaccoBoe unciio szapa. M30TorbL.

Anbda-pacnias. ONeKTPOHHBIH U TO3UTPOHHBLIM Oera-pacmaj. ['amma-
v3jyyeHre. 3aKOH pajJu0aKTUBHOIO pacriajia.

OHeprusi CBsi3U HYKJIOHOB B sifipe. aepHble cubl. [ledeKT Macchl si/pa.

AnepHeble peakuuu. [esieHve u cuHTe3 sfep.

SfnepHbiii peakTop. TepmosiepHbii cuHTe3. [IpoOsieMbl U TI€PCIIEKTHBBI
siIepHOM SHepPreTUKU. JKOJIOTUUeCKre acIieKThl siZiePHOU SHepreTHKH.

DJieMeHTapHble YacTULbl. OTKPbITHE TTO3UTPOHA.

Metozbl HaOJTIO/IEHUST ¥ PETUCTPALMM 37IeMeHTapHBIX UYaCTHII.

dyHaMeHTa/IbHble B3aUMO/|eUCTBUS. EAMHCTBO (pr3nuecKour KapTUHbI MUPA.

TexHUUeCcKre yCTPOWCTBA U MPAKTAUECKOe TIPUMEHEeHUe: [JO3UMEeTp, KaMmepa
BunbcoHa, siiepHbIid peakTop, aToMHasi 6omba.

Lemoncmpayuu



CuéTUMK MOHU3UPYIOIUX YaCTHI].
YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl
VccnenoBaHre TpeKoB YacTul] (TI0 TOTOBBIM (hoTOrpadusim).

Pa3pen 8. D/ieMeHTbI aCTPOHOMMH M aCTPOPU3NKU

OTarbl pa3BUTHS aCTPOHOMUM. [IpuKIaHOe U MUPOBO33peHUeCcKoe 3HaueHne
aCTPOHOMUM.

Bup 3Bé3nHoro Heba. Co3Be3fusi, sipkue 3BE3/bl, TIJIaHEThl, UX BUAUMOE
JIBU)KEHUe.

CosiHeyHasi cucrema.

CosiHie. ConHeuyHass akTUBHOCTb. McTouHuk 3Heprur CosiHLa M 3BE3[.
3BE3/Ibl, UX OCHOBHBbIE XapaKTEePUCTUKU. [Iuarpamma «CreKTpajbHbIA K/IacC —
CBETUMOCTb». 3BE3bl TJIaBHOW I10C/eJ0BaTebHOCTU. 3aBUCMMOCTh «Macca —
CBETUMOCTb» [Jisi 3BE3[l TJIaBHOW MOCJ/IeJOBAaTe/IbHOCTU. BHyTpeHHee CTpOeHUe
3Bé37. CoBpeMeHHbIe TIpe/CTaB/AeHHs O MPOUCXOXKIeHUU U 3Boyonun ComHLa U
3BE3/]. JTarbl KU3HU 3BE31.

Mineunbii [lyte — Hama I'anaktuka. Ilonoxenue u gBwkeHuve CojHLIA B
['anaktrke. Turnbl rajakTUkK. PaguroranakTuku ¥ KBas3apbl. YEpHbIe AbIPBI B AApax
rajiakTHK.

BcenenHasi. Pacimmpenvie BeenenHoii. 3akoH Xa66/1a. Pa3beranue ranakTuK.
Teopus bosblioro B3psiBa. PelMkTOBOE U3TyueHue.

MaciutabHast ctpykrypa BeesienHoi. MeTaranakTHKa.

Hepeittiéaabie TIpo06/ieMbl aCTPOHOMHUH.

YueHuueckue Hab00eHust

HabstojeHnst HeBOOPY)KEHHBIM TJIa30M C MCITO/Ib30BAaHUEM KOMITbIOTEPHBIX
TIPUIOXKEeHUH MIJIsi oTipefie/ieHus TI0/I0yKeHUsT HebeCHbIX 00BEKTOB Ha KOHKDPETHYIO
JlaTy: OCHOBHBbIe c03Be3vst CeBepHOro noJiylapusi U ipKue 3BE3/bl.

Habstogenust B Tesieckon JIyHbl, riaHeT, Mieusoro ITyTu.

O0o0maroiiee MOBTOPeHHE

Ponb (U3MKM U acCTPOHOMHUU B SKOHOMHYECKOHM, TeXHOJIOTMYeCcKOou,
COLIMA/IbHOM U 3TMYeCKoU cepax [essTeTlbHOCTU YesioBeKa, POJib U MeCTO (PU3KKH
Y aCTPOHOMHUU B COBPEMEHHOM HayuHOM KapTHMHe MMpa, Po/ib (U3UUeCKOr Teopuu
B (OpPMHMpOBaHWU TIpe/CTaB/leHUA O (U3MYECKOM KapTUHE MHpa, MeCTO
bur3rUeckol KapTUHBI MUpa B OOITIeM psily COBPEMEHHBIX eCTeCTBEeHHO-HayUHbIX
ripe/iCTaB/JI€HUN O TIPUPOJIe.

MexnpeaMeTHbIe CBA3H

N3yuenve Kypca ¢pusmku 6a30BOro ypoBHsI B 11 Kjacce OCYI[eCTBISIETCS C
Y4ETOM COZEprKaTe/lbHbIX MEXIPeJMETHbIX CBfI3€M C KypCcaMd MaTeMaTHKH,
buosioruu, XMuw, reorpadyv ¥ TEXHOJIOTHH.

MedcnpeOmemHble noHsAmus, CBSi3aHHblE C W3YYEHHWEM METO/I0B HayuHOIO
MO3HaHWs: SIBJIeHWe, Hay4Hbld (akT, rumores3a, (usuyeckass BeJIUUMHA, 3aKOH,
Teopusi, HaOMoieHre, SKCTIePUMEHT, MOJieTMpOBaH1e, MO/Ie/lb, U3MepeHHe.



Mamemamuka: pelileHHe CUCTeMbl ypaBHEHUM, TPUTOHOMEeTpPHUYECKUe
(YHKIMU: CUHYC, KOCUHYC, TaHT€HC, KOTAaHIeHC, OCHOBHOE TPUTOHOMeTpHUUeCKoe
TOX/ECTBO, BEKTOPbl M WX MPOEKI[MA Ha OCH KOOP/IMHAT, CJ0’KeHHe BEeKTODOB,
TIPOM3BO/HBIE 3/IeMeHTapHBIX (GYHKI[WH, TIPU3HAKK T1000Us TPEyro/IbHUKOB,
orpeie/ieHHe TUIOM[AZM IJIOCKUX (DUTYP ¥ 00bEMa TeJl.

Buonoeus: 3/eKTpuUecKre sIBJIEHUSI B JKUBOM TIpUpOZe, KoyieOaTe/bHbIe
JIBWDKEHUST B )KUBOU TIPUPOJie, OMTHUUECKHe SIBJIEHUSI B JKUBOM TIPUPOJeE, [JelCTBHe
paZiialiii Ha >KHBble OpraHWU3MblI.

Xumus: cTpoeHHe aTOMOB M MOJIeKYJI, KpUCTa/l/THuecKasi CTPYKTypa TBEPABIX
Tel, MeXaHW3Mbl 00pa30BaHMS KpPHUCTA/UTMUECKOW PpeIéTKHA, CIeKTPa/IbHbIN
aHasu3.

leoepacusa: wMarHUTHbBIE TMOJOCa 3eM/M, 3a7eXXu MarHuTHBIX pY/,
(hoTOoChEMKA 3eMHOUM MOBEPXHOCTH, Tpe/iCKa3aHue 3eM/IeTPSICEHUM.

TexHonocua: J/WHUM 37€KTpomnepesad, TreHepaTop IepeMeHHOro0 TOKa,
3/1eKTPO/IBUTaTe/lb, WHAYKIMOHHasl Teub, pajap, pPaJuONpUEMHUK, TeJIeBU30D,
aHTeHHa, TenedoH, CBY-meub, MpPOEKLMOHHBIA arrapar, BOJOKOHHas OITHKa,
costHeuHast OaTapesi.

INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHHUSA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenuie yuebHOro TmpeaMera «®Pu3nka» Ha YpPOBHe cpefiHero o0IIero
obpa3oBaHus (0a30BbIM YPOBEHB) AO/DKHO 00ECIIeUrTh AOCTHKEHHE C/IeIyIOIHX
JIMYHOCTHBIX, MeTarpeAMeTHbIX U TIPe/IMeTHBIX 00pa30BaTeIbHbIX pPe3yIbTaToB.

JINUHOCTHBIE PE3YJ/IbTATDBI

JINUHOCTHBIE pe3y/ibTaThl OCBOEHUSI yueOHOTO rpeaMeTa «PU3MKa» [[OJDKHBI
OTpa)kKaTb T'OTOBHOCTb M CHOCOOHOCTH OOyUaroI[UXCs PYKOBO/CTBOBAThCS
chopMHUpOBaHHONW BHYTPEeHHeM TMO3WlMed JIMYHOCTH, CUCTEeMOM I[@eHHOCTHBIX
OpUeHTALUi, TIO3UTHUBHBIX BHYTPEHHUX  YyOeX/AeHH{, COOTBETCTBYIOILUX
TPaJUL[MOHHBIM I1IeHHOCTSIM DOCCHMCKOTO OOIIlecTBa, paciliipeHue >KHW3HEeHHOTO
OMbITa U OMbITA JesiTeTbHOCTH B MpOLiecce peaav3aljid OCHOBHBIX HarlpaB/IeHUM
BOCITUTATe/IbHOU /lesiTe/IbHOCTH, B TOM YUCJIe B YaCTH:

1) rpak/JaHCKOr0 BOCTIMTAHUSA:

cchOopMHPOBAHHOCTh TPAYKJAHCKOU TO3ULIMK 00yJaroIerocs Kak akTHBHOTO U
OTBETCTBEHHOTO UjieHa POCCHHCKOTO 00IIeCcTBa;

TIDUHSATAE  TPAAULIMOHHBIX  OOIjeuesloBeueCKUX T'YMaHHUCTHUECKUX U
JeMOKpaTUUYeCKUX LIeHHOCTel;

TOTOBHOCTh BECTH COBMECTHYIO [IeATe/IbHOCTb B MHTEpecax rpak/aHCKOro
o0I111ecTBa, yuacTBOBaTh B CaMOYTIpaB/ieHUU B 06pa3oBaTe/IbHOM OpraHu3alvy;

yMeHHe B3aUMO/IeCTBOBATh C COLIMA/IbHBIMU MHCTUTYTaMU B COOTBETCTBUM C
YX (QYHKIUSIMU U Ha3HaUeHUEM;



TOTOBHOCTb K TYMaHUTApHOM U BOJIOHTEPCKOM ZiesITe/TbHOCTH;

2) IaTPUOTHYECKOT0 BOCIIMTAHUSA:

c(hOpMHUPOBaHHOCTH POCCHUMCKOU IPa’K/IaHCKOM WJJeHTUYHOCTH,
NaTpUOTH3Ma;

L[EHHOCTHOE OTHOLIEHWe K TOCYy/JapCTBEHHbIM CUMBOJIAM, JIOCTW)KEHHUSIM
POCCUHCKUX YUEHBIX B 00/1aCTH PU3UKN U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUSI, STUUECKOT0 TTOBe/IeHMUS;

CTIOCOOHOCTh OLIeHMBATh CUTYAlMI0 W TIPUHUMATb OCO3HAHHBIE peIleHus,
OPHEHTHPYSCh Ha MOpPa/IbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM UMCJie B
JeATeIbHOCTU YUYEHOT 0,

0CO3HaHUe JIMYHOT0 BKJ/IaJja B TIOCTPOeHHe YCTOMUMBOro OyAyIero;

4) 3CcTeTHUeCcKoro BOCIIUTAHHUSA:

3CTeTHYeCcKOe OTHOLLeHHe K MUPY, BK/IIOUasi 3CTeTUKY HayYyHOr0 TBOPUeCTBa,
npuUcyliero pu3nueckol Hayke;

5) TPyAOBOr0 BOCIIUTAHUS:

VHTepeC K pa3inyHbiM cdepaM TpodecCUOHaTbHOW JesiTe/IbHOCTH, B TOM
YKc/ie CBSI3aHHBIM C (DU3UKOU 1 TeXHUKOM, YMeHHe COBepIaTh 0CO3HAHHBIN BBIOOD
Oyayieit mpodeccuu v peann3oBbIBaTh COOCTBEHHbIE )KU3HEHHbIE T1IaHbI;

TOTOBHOCTh M CIIOCOOHOCTb K 00pa30BaHHIO U caM00Opa30BaHUIO B 001aCTH
(13UKY Ha MIPOTSHKEHUH BCeU JKU3HY;

6) 3K0/10ru4ecKoro BOCIIUTAaHUA:

c(hOpMHPOBAHHOCTh 3KOJIOTUYECKOW KY/IbTYpPbI, OCO3HaHHE TI100a/bHOTO
XapakKTepa 9K0JI0rMuecKux mpobsiem;

TJlaHMPOBaHUE U OCYIIeCTB/IEHUe eMCTBUM B OKpY>Karollel cpeJie Ha OCHOBe
3HaHU4 LieJlel yCTOMYMBOr0 Pa3BUTHS Ue/I0BeUeCTBa;

paclliMpeHyde OIbITa [esTebHOCTU 3KOJIOTMYeCKOW HarpaB/ieHHOCTH Ha
OCHOBE MMERIIUXCST 3HaHUM T10 (DU3UKE;

7) 11eHHOCTH Hay4HOr'0 II03HAHMSA:

c(OpMHPOBAaHHOCTb MMPOBO33DEHUS], COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (DU3MUECKOUN HayKW;

OCO3HaHWe 1IeHHOCTHM Hay4yHOW [lesTe/IbHOCTH, TOTOBHOCTb B IIpoLiecce
v3yueHusi (U3MKKA  OCYLIECTB/ISAThH  TPOEKTHYH U HCC/Ae[0BaTe/bCKYHO
JesiTeNTlbHOCTh UH/IMBUIyalbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATbBI

Ilo3HaBaTe/IbHbIE YHHBePCa/IbHbIe yUeOHbIe JeiCTBHS
Bba3oBble jioruyecKue AeiCTBUs:
CaMOCTOSITE/IbHO  (JOPMy/IMpOBaTh W aKTyaJu3upoBaTh  Mpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
orpefensTh LieJid [AesTeJbHOCTH, 3aJaBaTh IlapamMeTpbl U KPUTEPUU UX
JOCTYKEHUS;



BbISIB/ISITH ~ 3aKOHOMEDHOCTU UM TIPOTMBOpeUMsi B  paccMaTpHBaeMbIX
buU3MUeCKUX SIBIEHUSX;

pa3pabarbiBaTh IJIaH pelieHusi Tpob/eMbl ¢ YUETOM aHa/M3a UMEROIIUXCS
MaTepuaabHbIX U HeMaTepuaabHbIX PeCypCOB;

BHOCUTb KOPPEKTUBBI B /IeSITeJIbHOCTb, OLIeHWBATb COOTBETCTBUE Pe3y/IbTaTOB
L|e/IsIM, OLIeHWBaThb PUCKY MOC/e/ICTBUMN JeSITe/IbHOCTY;

KOODJMHUPOBaTb ¥  BBITIOJAHATH PabOTy B YCAOBUSIX  peabHOTO,
BUPTYa/IbHOT'O ¥ KOMOMHUPOBAHHOT'O B3aUMO/IeHCTBYS;

pa3BUBaThb KPEaTHBHOE MbILLIJIEHHe TIPU pellieHUH KU3HeHHbIX TTPobieMm.

Ba3oBble Hcc/ie/joBaTe/1IbCKUe AeHCTBUS:

B/a/leTh HAy4YHOM TepMHUHOJIOTHel, KIIOUeBbIMU TMOHSATUSAMUA U MeTO/aMU
(bu3rMuecKol HayKu;

B/Ia/leTh HaBblKaMU yueOHO-UCC/IeI0BaTeIbCKOW U MIPOEKTHOU JiesiTeJTbHOCTH
B 00/1aCTU (PU3MKH, CTIOCOOHOCTHIO Y TOTOBHOCTBIO K CaMOCTOSITe/IbHOMY MOUCKY
MeTO/IOB pellleHUs 3aZiau (M3UUeCKOro COjlep)KaHusl, TIPUMEHEHHUI0 pa3/IMUHBIX
MeTO/I0B TIO3HAHUSI;

B/a/leTb BHUJAMU [leATe/IbHOCTH T10 TI0JIyUeHHI0 HOBOTO 3HaHUS, ero
WHTeprpeTalyy, Tpeobpa3oBaHHI0 W TPUMEHEHUI0 B Pa3/MUHBIX yueOHbIX
CUTYyaLUsIX, B TOM YKCJIe TIPU CO3/aHNU YueOHBIX IMPOeKTOB B 06/1acTh (hU3KKY;

BBISIB/IITE  TIPUUMHHO-CJ/Ie[ICTBEHHbIe CBSI3W M aKTya/lu3WpoBaTh 3ajauy,
BBI/[BUTaTh TUMOTEe3y €€ pellleHus, HaXOAWUTb apryMeHThI [Jisi Jl0Ka3aTelbCTBa
CBOUWX YTBepP)K/IeHUH, 3a/jaBaTh NapaMeTpbl U KpUTEPUU PeLleHMUs;

aHa/M3UpOBaTh II0JlyueHHble B XOJle pelleHusi 3a/laud  pe3yJIbTaThbl,
KPUTUYECKU OLIeHHBaTh UX [JOCTOBEPHOCTh, IPOrHO3MPOBaTh M3MeHeHHe B HOBBIX
yCJIOBUSIX;

cTaBUTb M (opMynupoBaTh COOCTBeHHbIe 3aauM B 00pa3oBaTebHOMN
JesiITe/IbHOCTU, B TOM UMCJIe TIPU U3yYeHUU (PU3UKY;

[laBaTh OLIEHKY HOBBIM CUTYalUsiM, OLIEHUBaTh PUOOPETEHHBIN OTIbIT;

yMeTb TIePeHOCUTh 3HaHUsi 10 (U3MKe B TPAKTUUECKYI0 00JacTh
)KU3He/lesITeJIbHOCTH;

yMeTb UHTeTPUPOBaTh 3HaHKS U3 Pa3HbIX MpeJMeTHBIX 00/acTel;

BBI/[BUTAaTh HOBbIE W/IeU, TIpe/ljlaraTh OPUTHMHA/IbHbIe TIOAXO/IbI U PelleHus;

CTaBUTH NPOO/IEMBI U 3aJjauy, [JOMyCKatollye ajibTepHaTUBHbIE pellleHusl.

Pabora c uaopmanmeii:

B/a/leTh HaBbIKaMU ToydyeHus UHGopMaluu (Hr3UYeckoro Cofiep>kaHusi U3
VCTOYHMKOB pa3HbIX TUIIOB, CaMOCTOSITe/IbHO OCYIIeCTB/SATh IMOMCK, aHasu3,
cucTeMaTU3alldi0 U UHTepripeTaluio MHGOpMalMd pas/UuHbIX BUAOB U (opMm
TIpe/iCTaB/IeHNS];

OLIeHMBATh JI0OCTOBEPHOCTh UH(OPMaLIUU;

WCTOJb30BaTh  CpeACTBAa  MH(POPMALMOHHBIX U KOMMYHUKAIJMOHHBIX
TeXHOJIOTUI B pellleHWd KOTHUTHMBHBIX, KOMMYHUKAaTUBHBIX U OPraHM3aliMOHHBIX
3afau C cobmogeHrieM TpeboOBaHMI JPrOHOMUKH, TeXHUKU 0e30macHOCTH,



TUTHeHbl, pecypcocOepeXkeHUs, TIPaBOBBIX W 3TUYECKUX HOPM, HODM
vH(bOpMaLMOHHOM 6e30MacHOCTY;

co3/laBaTh TEKCThl (PU3MUECKOTO CO/lep)KaHWsl B Pa3JMUHBIX (opmarax c
yuéTOM Ha3HaueHUsi UHGOPMALIUKY U 1[eJIeBOM ayJUTOPWH, BbIOMpasi ONTUMAabHYHO
dbopmy TipeicTaB/IeHNs U BU3ya/M3aliuu.

KoMMyHMKaTHBHBIE YHHBEpCa/IbHbIe yueOHbIe el CTBUA:

OCYIIIeCTB/IATh 00IIjeHre Ha YpoKax (hM3UKH U BO BHEYPOUHOU JIesiTeTbHOCTH;

pacrio3HaBaThb  TPEANOCHUIKM  KOH(QMKTHBIX CUTyallud U  CMAr4yaThb
KOH(JIVKTBI;

Pa3BEPHYTO W JIOTUUHO M3/laraTh CBOK) TOUKY 3pEeHMsI C HCI0/b30BaHUEM
SI3bIKOBBIX CPEJICTB;

TOHMMAaTh U UCMOJIb30BaTh MPEUMYIleCTBa KOMaHAHOW U WHIWBUAYa/IbHOU
paboThI;

BLIOMpATh TEMATHKy W METO/bl COBMECTHBIX [eHCTBUM C YUETOM OOIIHX
VHTEepeCcoB U BO3MOKHOCTe!N KaXKI0ro ujieHa KOJ/IJIeKTUBA;

MpUHMMAaTh 1|e/ld  COBMECTHOW  [IesiTeJIbHOCTH, OpraHu30BbiBaThb U
KOODJMHUPOBAaThb [AEWMCTBUS MO €& [OCTWKEHUIO: COCTaBJAThH IUIaH [EeUCTBUH,
pacrpefiesiiTh POMM C Y4YETOM MHEHHUM YuaCTHUKOB, 0OCY)XZaTb pe3y/bTaThbl
COBMECTHOM paboThI;

OLIeHVMBAaTh KaueCTBO CBOEro BK/I3Ja M KaXJOro ydacTHUMKA KOMaH[bl B
OOIIMiA pe3y/ibTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

rpejjiaraTb HOBbIE TIPDOEKThI, OLIEHWBaThb WJeW C TMO3ULHAA HOBU3HBI,
OPWUTHMHA/IbHOCTHU, MPaKTUYeCKOW 3HAUMMOCTH;

OCYLLEeCTB/ISITh TO3UTHBHOE CTpaTeruyeckoe TIOBeJeHWe B Pa3/IMYHbIX
CUTYaLMSIX, TIPOSIB/ISITH TBOPUECTBO M BOOOpakeHHe, ObITh MHULMATHBHBIM.

Pery/isaTHBHBbIE YHUBepPCa/IbHbIE yueOHbIe AeiiCTBUSA
Camoopranusanus:

CaMOCTOSITe/TbHO OCYIIeCTB/IATh TI03HABATE/NbHYIO ZIeITe/TbHOCTh B 00/1acTH
GU3MKM W aCTPOHOMWM, BBISB/ISATH MpoOJeMbl, CTaBUTb U (HOPMYIUPOBATh
coOCTBEeHHEBIE 33/]auM;

CaMOCTOSITe/TbHO COCTaB/ATh TUIAaH pPeIIeHHs] PaCUETHBIX M KaueCTBEHHBIX
3ajiay, TI/IaH BBITIOJIHEHUS TTPAKTHUECKON PaboThl C yUETOM MMEOIIUXCSI PeCypPCOB,
coOCTBEHHBIX BO3MOXXHOCTEH 1 TIPeIIIOUTeHHH;

JlaBaTh OLIEHKY HOBBIM CUTYaL[UsIM;

pacIIMpSTh paMK{ yueOHOro TrpeiMeTa Ha OCHOBe JIMUHBIX TIpe/ITIOuTeHu;

JleflaTh OCO3HAHHBIM BLIOOpP, apryMeHTUpPOBaTb ero, OpaTb Ha ce0s
OTBETCTBEHHOCTbD 3a peIlleHHE;

OLIeHHBAaThb TTPUOOPETEHHBIM OITBIT;

criocobcTBoBaTh (POPMHPOBAHWIO U TIPOSIBIEHHIO SPYAUIMH B 00/1aCTH
(bU3MKH, TIOCTOSTHHO TTOBBIIIATh CBOM 00pa30BaTe/IbHbIN U KYIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, 3MOLHOHA/TbHBIA HHTE/VIEKT:



JlaBaTh OLIEHKY HOBBIM CHUTYal[UsIM, BHOCHUTb KODPEKTHBBI B [IeTe/IbHOCTD,
OLleHMBaTh COOTBETCTBUE Pe3y/IbTAaTOB I[eIsIM;

BJaJ/ieTh ~ HaBbIKAMM  TI03HaBaTeqbHOM  pedieKCMM  KaK  OCO3HaHUS
COBepIllaeMbIX JIeICTBUM U MBICUTENbHBIX TPOIECCOB, WX pe3yabTaTOB M
OCHOBAHUI;

WCTI0/Tb30BaTh TIPUEMBI pedyieKCUr 1Sl OLeHKA CHTYalUd, BbIOOpPA BEPHOTO
pellieHus;

yMeTb OLleHWBaTh PUCKHM W CBOEBPEMEHHO TIPUHMMATh peIleHUs 10 HX
CHWKEHHUIO;

MIPUHUMATh MOTHBBI W apryMeHThl JApPYTUX TP aHaju3e pe3yJ/bTaToB
JesiTe/IbHOCTY;

TIPUHUMATh Cebsi, MOHUMasi CBOM HeIOCTaTKU U JOCTOMHCTBA;

MPpUHUMAaThb MOTUBBI W apryMeHThbl JAPYTMX TIPU aHaju3e pe3y/lbTaToB
JesiTeNTbHOCTY;

TIpU3HaBaTh CBOE IpaBO U MPaBO APYTUX Ha OMIUOKHU.

B mpoijecce AOCTWKeHUsI JIAMYHOCTHBIX pPe3y/IbTaTOB OCBOEHUS TPOrpPaMMbI
mo ¢u3MKe A1 YPOBHA cpeaHero o6iero oOpa3oBaHusi y 0Oydarouuxcs
COBEPILIeHCTBYeTCS IMOLIMOHATBEHBIN VIHTeJJIeKT, TIpe/iro/iararoIuii
c(hOpMUPOBAHHOCTA:

CaMOCO3HaHUs, BK/TFOUAOIIEro CrIoCOOHOCTb MIOHUMAaTh CBOE SMOLIMOHATbHOE
COCTOsIHWe, BUZIETh HallpaB/IeHUsI pa3BUTHsI COOCTBEHHOW IMOLMOHATLHOU Cdepsl,
ObITH YBEPEHHBIM B cele;

CcamMopery/JMpoBaHUsl, BKJIIOUAIOI[ET0 CAMOKOHTDOJIb, YMeHHe TPUHHUMATh
OTBETCTBEHHOCTb 3a CBOE TIOBefileHWe, CIMOCOOHOCTb afaNTHPOBAaThCA K
IMOLIMOHAILHBIM U3MEHEHHUSIM U TTPOSIB/ISATE TUOKOCTb, ObITh OTKPLITHIM HOBOMY;

BHYTPeHHel MOTUBAI[MH, BK/IIOUAIOIlel CTpeM/ieHHe K JOCTY)KEHUIO 1eU U
ycrexy, ONTUMH3M, WHHUIMAaTUBHOCTb, YMeHUe JeMCTBOBaTh MCXOZS W3 CBOUX
BO3MO>KHOCTe};

IMIIATUH, BKIFOYAOIIel criocOOHOCTh MMOHUMATh YMOILMOHA/IEHOE COCTOSTHHE
JPYTUX, YUWTHIBAaTb €ro TIPU OCYIIeCTB/AeHWH O0OIeHus, CrocobHOCTh K
COUYBCTBHUIO U COTIepeXUBaHUIO;

COLIMANTbHBIX HAaBBIKOB, BKJTIOUAIOIINX CTIOCOOHOCTH BBICTPAUBATh OTHOIIEHUS
C IPYTHUMH JIFO[IbMH, 3a00TUTHCS, MPOSIB/ISITh MHTEPEC U pa3peliaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJ/IBTATBI

K xoHily obyuenusi B 10 Kjacce mipefiMeTHble pe3y/bTaThl Ha Ga30BOM
YPOBHE [10JDKHBI OTpaXkaTb C(HOPMUPOBAHHOCTh Y 00yYarOIIMXCsl YMeHU:

JIeMOHCTPHUPOBaTh Ha TpUMepax poOjdb U MecTO (PU3NKKA B (HOPMHPOBAHUU
COBPEMEHHOW Hay4YHOW KapTWHbI MHUpPa, B Pa3BUTHUU COBPEMEHHOM TEXHUKU U
TeXHOJIOTMH, B MPAaKTUUYECKOU J1eATe/IbHOCTHU JIO/Iel;

YUUTLIBAaTh TpaHUIbl TIPUMEHEeHUs] HW3YUeHHBbIX (U3UUeCKUX Mo/lenei:
MaTepuabHas TOUKa, MHepI[haJbHas CUCTeMa OTCUYéTa, abCO/IFOTHO TBEPZOE Tero,



W/ieaqbHbIN ra3, MOZe/IM CTPOEHUs ra30B, KUJKOCTeN W TBEPABIX TeJ, TOUEUHBIU
3/IeKTPUUYECKUM 3apsiJ| TIpU pellieHur (U3rnuecKux 3aziay;

pacrio3HaBath (hy3nUecKue sB/IeHUS (TPOLeCcChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJIIPHO-KUHETUYECKOW TeOpUH CTPOEHHs BelljecTBa U
3/IeKTPOJIMHAMUKMU:  DaBHOMEDHOE U PAaBHOYCKODEHHOe  MNPSIMOJIMHEHMHOe
IBIDKeHWe, CBOOOJHOe TaJieHue TeJl, ABWKEeHWe TI0 OKPY)KHOCTH, HWHepIus,
B3auMoZieicTBUe Tes, Anddy3usi, OpOYHOBCKOe ABMKEeHUEe, CTPOEHHE XKUAKOCTeH
Y TBEP/BIX TeJ, U3MeHeHre 00bEMa Tesl TIPU HarpeBaHWU (OXJIaXKI€HUH ), TeTIJIOBOe
paBHOBecHe, uCTMapeHWe, KOHJeHCalys, TJlaBjeHue, KpUCTa//IM3aliusi, KUTeHue,
BJI&XKHOCTb BO3/yXa, MOBBILIEHNEe /1aB/IeHUs ra3a MpU ero HarpeBaHuu B 3aKPbITOM
cocyle, CBsi3b MeXJy IlapaMeTpamMu COCTOSIHMSI Tasa B M30Mpolieccax,
3/1IeKTpU3aLusi Tesl, B3auMOJENCTBUE 3apsi/iOB;

OMMCHIBAaTh MeXaHWYecKoe [BWXeHHUe, HCIO/b3ys (u3rnuyeckre Be/MUMHBI:
KOOp/IMHaTa, IyTh, MepeMelljeHrhe, CKOPOCTb, yCKOpeHHe, Macca TeJja, CWa,
MMITYJIbC Tejla, KUHeTHUYeCKasi SHeprusi, NoTeHlUa/lbHasi SHepPrusi, MexaHuuecKas
paboTa, MexaHHWYecKasi MOIIJHOCTb, TP OIMCAHWM TIPAaBHU/IbHO TPaKTOBATh
bu3NUeCKUi CMBICTT HCIIO/Ib3YEMBIX BEeIWUWH, WX O0003HaueHWs W eJUHMIIbI,
Haxo/UThb (OPMY/bl, CBsI3bIBAIOIIME JJaHHYHO (DHM3UUECKYI0 BEJIMUMHY C APYTUMHU
BeJINUMHAMUY;

OMUCHIBATb U3yUeHHbIe TeIUIOBble CBOMCTBA TeJ U TeIJIOBble SIBJIEHUS,
WCTonb3ysi (u3uyeckre Be/JMUYMHBI: JaBjeHWe Tas3a, TeMmIriepaTypa, CpeaHsist
KUHeTUUecKasi SHeprusi XaoTUUeCKOro JBW)KEHHUsI MOJIeKYJl, CpeJHeKBaipaTUUHast
CKOPOCTh MOJIEKYJ/I, KOJIMYECTBO TeIJIOTbI, BHYTpPeHHssl 3Heprusi, pabora rasa,
KO3((QULIMEHT T0/Ie3HOr0 [JIeWCTBUSI TEIJIOBOTO JBUraressi; MNpPU ONWUCAHUMU
MpaBWIbHO TpaKTOBaTh (DU3WUECKUM CMBICA WCMOJIb3yeMbIX BeJUUMH, HUX
o003HaueHUsT W e[WHMIIbI, HaXOJUThb (OPMYJ/IbI, CBS3bIBalOIMe JAAHHYIO
(hU3MUeCKYIO BeJIMUMHY C APYTUMU BeJIMUUHAM;

OMUCKIBATh U3yUYeHHbIE 37IeKTPUUYECKUEe CBOKCTBA BellleCTBa U /IeKTPUUeCKHe
siBieHUs1 (TIPOLIeCChI), UCTIONB3Ysl (PU3MUYeCKUe BeJIMUUHbBI: 3/IeKTPUUEeCKUN 3aps/,
37IeKTPUYECKOe M0Jie, HaMpsOKEHHOCTh T0JIsl, MOTeHI[Masl, Pa3HOCTh MOTEHLUAJOB;
TpU  OMUCAHUM TIPAaBW/IbHO TPaKTOBaTh (PU3NUECKUMA CMBICJ HCIOIb3yeMbIX
BeMUMH, X 0003HaueHUWs U eAWHUIIbI;, YKa3biBaTb (POPMYJIbI, CBSI3bIBAIOII[HE
JaHHy0 (hHU3MYeCcKyro BeJTMUUHY C APYTUMU BeJTMUMHAMY;

aHa/IM3MpOBaTh (PU3MUECKUe TPOLIECChl U SIBJIEHUS, UCMOJb3ys (PU3rnueckue
3aKOHbBI U TMIPUHLUIIBIL: 3aKOH BCeMUPHOro Tarotenus, I, I u III 3akonsl HerOTOHa,
3aKOH COXpaHEeHUsl MeXaHWYeCKOW SHEepPruM, 3aKOH COXPaHEeHWs WMIYJ/IbCa,
TIPUHLIUN CYNepro3ulMA CW/I, TPUHLUIT paBHOIpPaBUs WHEPLUA/IbHBIX CUCTEM
OTCUéTa, MOJIeKY/IIPHO-KUHETUUYECKYI0 TEeOpHUI0 CTPOeHMsI BellleCTBa, Tra30BbIe
3aKOHbI, CBSI3b CpPeIHEN KMHETUUYEeCKOW SHepPruM TeIJIOBOTO ABU)KEHUS] MOJIEKYJT C
abCOMIOTHOM TeMIlepaTypol, TepBblid 3aKOH TePMOAWHAMUKH, 3aKOH COXpaHEeHWs
3/7IEKTPUYECKOr0 3apsjia, 3akoH KysioHa, MpU 3TOM pa3avyarth C/A0BECHYIO
(hopMyMPOBKY 3aKOHa, ero MaTeMaTHUecKoe BbIpa)keHue U YCJ/IOBUsl (TpaHULIbI,
00/1acTH) MPUMEHUMOCTH;



OOBSICHATb OCHOBHbIE TIDUHIIMIMBI  JIEMCTBUSA ~ MallliH, TIPpUOOPOB W
TeXHUUEeCKUX YCTPOMNCTB; pa3nuuaTh yC/IOBUS WX 0€30I11aCHOTO MCIOJb30BaHUS B
TIOBCe/ITHEBHOM >KU3HU;

BBITIOJIHATb 9KCIIEPUMEHThI TI0 MCC/Ie/loBaHUI0 (DU3MUEeCKUX SIBJIEHUW W
TIPOLIECCOB C HCII0/Ib30BaHWEM TIPSIMBIX W KOCBEHHbIX W3MepeHul, NpU 3TOM
dopmynpoBate TmpobieMy/3afauy W TUMOTe3y yueOHOrO  SKCIepUMEHTa,
coOupaTh YCTAaHOBKY W3 TMpPeAJIOKeHHOTO 000py/I0BaHUS, TPOBOJAWUTEL OMBIT U
(hopMyMpoBaTh BLIBO/IbI;

OCYLECTB/ISITh MPsSIMble U KOCBEHHbIe M3MepeHUs (PU3NUYeCcKrX BeJIUUWH, MPU
3TOM BBIOMpATh ONTUMAJIBHBIA CMOCOO WM3MepeHUsi M UCII0/b30BaTh H3BECTHBIE
MEeTO/Ibl OLIEHKU MOTPeIHOCTeN U3MepeHUM;

WCCNeloBaTb  3aBUCUMOCTA  MeXJy  (U3WUYECKUMM  BeIUYMHAMHU  C
WCTIO/Ib30BaHHWEM TIPSIMBIX W3MepeHHUH, MPHU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
(bUKcUpoBaTh pe3ynbTaThl TMOMYYEHHOM 3aBUCUMOCTH (PU3MUECKHUX BeIUYUH B
BU/le Tabsuvil U TpaUKOB, /ie/iaTh BBIBO/IBI 110 pe3yJ/ibTaTaM HUCC/iel0BaHMUS;

cobsirofaTh TipaBuia 6e30macHOro Tpy/ia Tpy MPOBeJeHUH UCCIeJOBaHUN B
paMKax y4yeOHOro OSKCIlepUMeHTa, y4yeOHO-MCC/eloBaTe/IbCKOW U TPOEKTHOU
JesiITeJIbHOCTA C WCI0/Ib30BaHHeM H3MepHUTe/IbHBIX YCTPOWCTB U 1abopaTopHOTO
obopyioBaHus;

peliaTh pacCuéTHble 3a/laud C $SIBHO 3aJaHHON (PU3UUeCcKoil MoJenblo,
WCIoJb3ys (hr3nueckre 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHaju3a yC/I0BUS 3aJjauu
BbIOMpaTh (PU3NYECKYI0 MOZe/b, BhIJeNSITh (pu3nueckre BeTUUUHBI U (HOPMYIIbI,
HeoOXxoauMble [/is1 eé pellleHus, TPOBOAUTh PAaCUéThl U OLIEHWBATh PeajbHOCTh
MOJIyYeHHOT0 3HaueHUs1 (PM3UUeCKOU BeJIMUMHBI;

pelllaTh KaueCTBEeHHbIE 33/lauk: BbICTPAUBaTh JIOTUUECKU HEMPOTHBOPEUHBYIO
1Ie[I0YKY PacCY’>K/IeHUM C OMOpOM Ha W3yueHHble 3aKOHbI, 3aKOHOMEDHOCTH U
bu3uueckue siBeHUS;

WCTIO/Ib30BaTh  TPU  pelleHWH  yueOHBIX  3a/@ad  COBpeMEeHHbIe
vH(MOpMaI[MOHHbIe TeXHOJIOTUU JIJIsl TIOMCKA, CTPYKTYPUPOBaHUsl, UHTepIIpeTaliuu
Y TIpeJiCTaB/IeHrsI yueOHOW 1 Hay4YHO-TIOMY/ISIpPHOM WH(OPMaIUH, TT0/TyUeHHOU U3
pa3/IMUHbIX UCTOYHUKOB, KDUTUUYECKH aHATM3UPOBaTh TM0J/yyaeMyt0 UH(POpMaLIUIo;

TIPUBOJUTH TIPUMEPhI BK/IaJla POCCUHCKUX U 3aPYOe)KHBIX YUEHbIX-(DHU3UKOB B
pa3BUTHE HayKW, OOBsSICHEHWe TIPOI|eCCOB OKPYJKaloIllero Mupa, B pPa3BUTHE
TeXHUKHU U TEXHOJIOTUH;

WCII0/Ib30BaTh TeOpeTHUeCcKue 3HaHUsl MO (PU3MKe B TOBCEAHEBHOM >KW3HU
J7si obecrieueHus1 6€30MaCHOCTH MpU 00palljeHuy ¢ TIpUbopamMu ¥ TeXHUUeCKUMH
yCTPONCTBaMU, /Il COXpaHeHHs 37I0POBbsI U COOMIOZIEHUSI HOPM 3KOJIOTMUeCKOTro
TIOBe/IeHUs B OKpY>Katolllel cpe/ie;

paboTatb B Tpymre C BBITOJHEHWEM Ppa3/dUHbIX COIMA/ILHBIX POJIeH,
TJIAaHUPOBAaTh pabOTy TPYIIbl, pPalMOHA/JLHO pacrpefiefisTh 00S3aHHOCTH U
TIJIAHUPOBATh [leSITe/IbHOCTh B HECTaHAAPTHBIX CUTYallUsiX, aJleKBaTHO OlleHUBATh
BKJIaJl KaXX/IOTO M3 YUaCTHUKOB T'PYTITILI B pellieHre pPacCMaTpUBaeMoi TTpo0JieMbl.



K xoHily obyuenusi B 11 Kjacce mipeiMeTHble pe3y/bTaThl Ha Ga30BOM
yYPOBHE JI0JDKHBI OTPa)KaTb C(HOPMHUPOBAHHOCTb Y O0YYarOIINXCsl YMeHHM:

JIeMOHCTPHUPOBaTh Ha TpUMepax pojb U MecTO (PU3NKA B (HOPMHUPOBAHUU
COBPEMEHHOW Hay4YHOW KapTWHbI MHpPa, B Pa3BUTHUU COBPEMEHHOM TEXHUKU U
TEeXHOJIOTUM, B TMPAaKTUUYECKOW [eATe/IbHOCTU JIOJeH, LIeJIOCTHOCTb U eIMHCTBO
(ur3uUecKoil KapTUHbI MUPa;

YUUTHIBAaTh TpaHUL[bl TIPUMEHEeHUs] HW3YUeHHBbIX (U3UUeCKUX Mo/lenei:
TOUYEUHBIN 37IeKTPUYECKUM 3apsiji, Tyd CBeTa, TOUeUYHbIM MCTOYHUK CBeTa, siiepHasi
MOZieJib aTOMa, HYK/JIOHHas MOJe/ib aTOMHOIO sifipa TpU pelleHud (rU3ruecKux
3a/ay;

pacrio3HaBath (r3nueckue siBjieHUs (MPoLecChl) U 0OBSCHATh UX HAa OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKU Y KBAHTOBOM (PM3UKU: 3/IeKTpUYECKast IPOBOJUMOCT,
Ter/I0BOe, CBETOBOE, XMMUUEeCKOe, MarHUTHOe JeHNCTBUSI TOKa, B3aWMO/leliCTBHe
MarHyiTOB, 3JIEKTPOMarHUTHasi WHAYKIMs, [JeMCTBUe MAarHWTHOrO IO/ Ha
IIPOBOIHUK C TOKOM U JBWKYLIUHCS 3apsifi, 3/€KTPOMarHUTHbIe KOyie0aHWS U
BOJIHBbI, MPSIMOJIMHEMHOE pPacrpoCTpaHeHWe CBeTa, OTpakeHue, Mpe/ioMIeHue,
vHTepdepeHusl, AUGpaKUUsi W NOOJspy3alus CBeTa, [JUCIepCUs CBeTa,
dboTtoanekTpruueckuit 3 ekt (poroaddekT), cCBeTOBOe /aBieHHe, BOSHUKHOBEHHE
JIMHEeWYaTOro CrheKTpa aroMa BOJOpPOJa, eCTeCTBeHHas W WCKYCCTBEeHHasi
Pa/IM0aKTUBHOCTD;

OMUCHIBAaTb H3y4yeHHble CBOMCTBA BelllecTBa (3/1eKTpUUeCKUe, MarHUTHbIe,
ONTUUECKUe,  SJIeKTPUYECKYI0  MPOBOAUMOCTb  pa3/iMuHbIX  Cpell) U
3JIeKTPOMarHuTHbIe SIBJIeHUs1 (MPOLIECChI), UCMO/b3ysl (U3UUeCKUe BeMYMHbI:
3JIEKTPUUECKUN 3apsif], CHhja TOKa, 3JeKTPUYECKOe HarpsbDkeHue, 37eKTpUYecKoe
COTIPOTUB/IEHWE, Pa3HOCTb TOTEHI[MAIOB, 37eKTPO/BIKYIIasi Cula, paboTa TOKa,
VH/IyKLIUSI MarHUTHOTO TO/si, cwia Awmriepa, cwia JlopeHila, WHAYKTHBHOCTB
KaTYILKW, SHEeprusi 37eKTPUUYeCKOr0 U MAarHUTHOrO IM0Jied, Mepuoji M 4YacToTa
KonebaHuii B KojiebaTelbHOM KOHType, 3apsiy W CHJa TOKa B IIpoljecce
rapMOHMUECKHUX 3JIEKTPOMarHUTHBIX KojebaHuii, ¢OKycHOe paccTosHue |
onTUUYeCKasi CWia JIMH3bl, MPU OMUCAHUU TIPAaBUIBHO TPAKTOBaTh (PHU3UUECKUM
CMBIC/T WCIIO/b3yeMbIX BeJWUYMH, WX O0003HaueHWs W eJUHUI[bI, YKa3bIBaTh
dbopmy/ibl, CBsA3bIBAalOIME JIaHHYIO (U3MUECKyl0 BeIWUUHY C JpYTUMHU
BeJIMUMHAMUY;

OMUCHIBATb HW3YyU€HHble KBAaHTOBblE SIBJEHUS] U TIPOLIECCHI, UCMOJIb3Ys
(¢ur3nueckue BeMUYMHBI: CKOPDOCTb 3/€KTPOMAarHWTHBIX BOJIH, [I/IMHA BOJIHBI U
yacToTa CBeTa, SHePrys U UMMY/bC (POTOHA, TePUO/| MOoaypacnaja, SHepPrys CBS3U
aTOMHBIX sifiep, TIpM OIKMCAHUM TIPaBWIbHO TPAaKTOBaTh (DU3UUECKUM CMBbIC/
WCIIO/Ib3yeMbIX BeMUMH, MX 0003HaueHusi W e[WHUIIbI, YKa3blBaThb (OPMYIIbI,
CBSA3bIBAKOIIME [IAHHYH (DU3WUYECKYH) BeIWUYMHY C [JPYTMMU BeJUMUYWHAMU,
BBIUMC/ISITh 3HaUeHue (PU3NUeCKOU Be/TMUUHbI;

aHa/IM3UPOBaTh (U3MUYECKUe MPOLIeCChl U SBJEHUS, UCIOb3ys (Pu3nueckKue
3aKOHbI Y TIPUHLUIIBL: 3aKOH OMa, 3aKOHBI MOC/IeIOBATe/IbHOTO U Tlapasuie/ibHOro
COeIMHEHWs TPOBOJHUKOB, 3aKOH [[koyss—J/leHla, 3aKOH 3/1eKTPOMarHUTHOMU



VHAYKLWY, 3aKOH MPSIMOJIMHEMHOTO pacrpoCTpaHEHUsI CBETa, 3aKOHbI OTPakKeHUs
CBeTa, 3aKOHbI Mpe/IOM/IeHHs CBeTa, ypaBHeHWe DUHINTelHa s poTto3ddekTa,
3aKOH COXPaHeHWUs] SHepruM, 3aKOH COXPaHeHWs WMITYJIbCa, 3aKOH COXpaHeHUs
5JIEKTPAUECKOTO 3apsi/ja, 3aKOH COXPaHeHWs MacCOBOIO 4YMCJja, MocTysartel bopa,
3aKOH paJIM0aKTHMBHOIO pacraza, Mpy 3TOM pas3/inyarh CJI0BECHYIO (POPMYJIMPOBKY
3aKOHa, ero MaTeMaTHyeckoe BbIpaKeHHWE W YC/I0BUA (TpaHWIlBl, 00/1aCcTH)
MIPUMEHHUMOCTY;

orpejensTh HaripaB/ieHue BeKTopa WHAYKIMA MarHWTHOTO T0JIs1 TIPOBOJJHUKA
C TOKOM, Cujibl AMriepa u CWibl JIopeHl1ia;

CTPOUTh W OIMCHIBaTh U300pakeHue, CO37laBaeMoe TIJIOCKUM 3epKasioM,
TOHKOU JTMH30U;

BBITIOJIHATb 3KCIIEPUMEHTBHI 110 MCC/Ie0BaHUI0 (DU3MYECKUX SIBJIEHUHA W
TIPOL[ECCOB C MCIMO/b30BaHMEM TMPSIMBIX M KOCBEHHBIX HW3MepeHWi: TMpu 3TOM
dbopmynvpoBath TmpobsieMy/3ajjauy UM TUMOTe3y YuyeOHOTrO 3KCIepUMeHTa,
cobupaTh YCTAaHOBKY W3 TIPEAJOKEHHOTO 000pYJOBaHUSs, MPOBOAUTH OIBLIT U
¢bopMyMpoBaTh BHIBO/IbI;

OCYILIeCTB/ISITh MPsIMble ¥ KOCBEHHbIE M3MepeHusi (PU3NUYeCKUX BeUUuH, NpU
3TOM BbIOMpATh OINTHUMAJBLHBIA CIIOCOO W3MepeHHsi M HWCI0Jb30BaTh M3BECTHbIE
MeTO/bI OLIeHKH MOTrPeLIHOCTeN U3MepeHUl;

WCCeloBaTh 3aBUCHMMOCTH  (DM3UUECKUX BeJIMUMH C UCI0/b30BaHUEM
MPSIMBIX U3MEpeHMWM: TMPU S5TOM KOHCTPYUPOBAThb YCTaHOBKY, (PUKCHPOBATh
pe3ysibTaThl TOJyYeHHOM 3aBUCMMOCTU (PU3WUYECKHX BeJIMUMH B BUJe Tabiui] u
rpauKoB, Ae/aTh BHIBO/BI [0 pe3yJ/ibTaTaM UCC/IeI0BaHMUS;

cobmoaTh mpaBuia 6e30MacHOro TPyZa TpU MpPOBeJieHUU UCC/efloBaHUMN B
paMKax yueGHOro »3KCliepuMeHTa, yueOHO-MCC/ieoBaTeIbCKOM U TPOEKTHOMN
JesiITe/IbHOCTU C WCI0/Ib30BaHHeM H3MepUTe/bHbIX yYCTPOWCTB U /1abopaTOpHOTro
obopyIoBaHus;

peliatb pacyéTHble 3a7aud C SBHO 3aJlaHHOW (PU3WUYECKOM MOZEeJbO,
VICTI0JIb3YS (pr3MYeCcKre 3aKOHbI ¥ MPUHLIUIIBI, HA OCHOBE aHa/u3a yC/I0BUS 3a/aud
BbIOMpAaTh (U3MUECKYI0 MOJesib, BbieNsTh (hr3udyeckre BeTUUUHbI U (HOPMYJIbI,
HeoOXo/iMble [i7isi e€ pellleHusi, TIPOBOJUTb PacuéThl U OLEHUBATb PeasbHOCTh
T0JIyYeHHOT0 3HaueHus1 (hr3UueCcKou BeJIMUMHbI;

pelllaTh KauyeCTBEHHbIe 33/]auM: BbICTPAUBaTh JIOTUUECKU HEMIPOTHUBOPEUHBYIO
L[eNIOUKY PaCCY)K[EeHWM C OIMOpoWd Ha H3yueHHble 3aKOHbl, 3aKOHOMEDHOCTH WU
dbu3ryeckue siBJIeHUS;

WCTOb30BaTh  TPU  pellleHuu  yueOHBIX  3ajady  COBpeMeHHbIe
vH(bOpMaL[MOHHbIE TEXHOJIOTUU [i/Isl TIOWCKA, CTPYKTYPUPOBAHUSI, UHTePIpeTaliuu
Y TIpeJiCTaB/ieHrs1 yueOHOW 1M Hay4YHO-TIOMYJ/ISIPHOM WH(OPMAaLUU, TT0/TyueHHOU U3
Pa3/IMYHbIX UCTOYHUKOB, KDUTUUYECKH aHaTM3UPOBaTh M0J/yvYaeMyr0 HH(POPMaLIUIO;

OOBSICHATh TIPUHLIUTIBI J@MCTBUS MalllMH, TPUOOPOB M  TeXHUUECKUX
YCTPOMCTB, pa3/inyaTrh YCIOBUSI UX 0€30MacHOr0 MCIO/Ib30BaHUsS B MTOBCEJHEBHOM
)KU3HUY;



TIPUBOJUTH TIPUMeEPbI BKJ/1aJlJa POCCUMCKUX U 3apyOe)KHBIX YUEHbIX-(DH3UKOB B
pa3BUTHe HayKd, B OOBSCHEHHe IIPOLIeCCOB OKPY)Kaloll[ero MHpa, B pa3BUTHE
TeXHUKHU U TeXHOJIOTUH;

WCTI0/Ib30BaTh TeopeTHUeckue 3HaHUsl Mo (u3vKe B TIOBCEHEBHOM >KU3HU
nist obecrieueHus: 6e301MacHOCTH TIPY OOpallieHny ¢ TIpubopaMy ¥ TeXHUUeCKUMH
yCTPOMCTBAMU, [JisI COXpaHEHUS 3/[OPOBbSI U COOJIO[IeHUsT HOPM 3KOJIOTUUECKOTO
TIOBeJIeHUs B OKpY>KatolLler cpefe;

paboTaTb B TpyIe C BBINOJHEHHEM Pa3/IMUHbIX COI[UAJbHBIX POJIEH,
TIJIAHUPOBaTh paboOTy TPYIIbI, paliOHA/bHO pacIpefiesisiTb 00S3aHHOCTH U
TIJIAHUPOBATh JIeSITe/IbHOCTh B HECTAHAAPTHBIX CUTYALUsX, aJ[eKBaTHO OLIEHUBATh
BKJIa/l K&XK/IOTO M3 YYaCTHUKOB TPYMIIbI B PeIlleHre pacCMaTPHUBaeMOii TTPOOIeMBI.



TEMATHNYECKOE IVNIAHUPOBAHHWE

10 KJIACC
KosmuyecTBo yacoB JJ/IeKTPOHHBbIE
No 1/n1 HaumeHoBaHuUe pa3/ie/ioB H TeM KoHTpObHET Ipakuaeckn (nudposbie)
NMpOrpamMMmblI Bcero oOpa3oBare/bHbIE
e paboTbI e paboTsI
pecypchl
Pa3pen 1. PUU3UKA 1 METO/IBI HAYUHOI'O ITO3HAHUSA
bubmioteka 110K https:/
1.1 ®ur3MKa U MeTOAbI HAYUYHOT' O TI03HAHUS 2 m.edsoo.rw/7f41bf72
Wtoro no pasgeny 2
Pa3pen 2. MEXAHUKA
bubmioteka 110K https:/
21 Kunemarika > m.edsoo.ru/7f41bf72
bubmoteka LIOK https:/
2.2 fnHamika ’ m.edsoo.ru/7f41bf72
bubmmoreka LIOK https:/
2.3 3aKOHbI COXpaHeH!sl B MeXaHUKe 6 1 1 m.edsoo.rw/7f41bE72
Wroro no pasgeny 18
Pa3pen 3. MOJIEKYJ/IAPHASA ®U3NKA U TEPMOJVMHAMMKA
OCHOBBI MOJIEKYISIPHO-KUHETUUeCKOU bubmmoreka LIOK https:/
3.1 9 1
TeOpUH m.edsoo.ru/7f41bf72
bubmmoreka LIOK https:/
3.2 OCHOBBI TEpMOIMHAMUKU 10 1 m.edsoo.rw/7f41bE72
33 ArperarHble COCTOSIHUS BellleCcTBa. 5 bubnuoreka LIOK https://
] da30Bble 11epexobl m.edsoo.ru/7f41bf72
Wtoro no pa3peny 24
Paspen 4. DJIEKTPOIMHAMMUKA
4.1 OeKTpoCcTaThKa 10 1 bubmoteka LIOK https://
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m.edsoo.ru/7f41bf72
[TocTosiHHBIN 3/1€KTPUUYECKUN TOK. TOKHU B bubmioteka 110K hittps:/
4.2 12 1 1
pas3/IMYHBIX Cpefax m.edsoo.ru/7f41bf72
Wtoro no paspeny 22
PesepBHOe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 3 4
11 K/ZTACC
KoinuyecTrBo yacoB JJIeKTPOHHBbIE
Ne 11/n1 HaumeHoBaHMe pa3/ie/ioB U TeM Komtponbubie | TIpakTiueckne (yudposble)
NMPOrpamMMbl Bcero oOpa3oBare/bHbIE
padoThI pPadoThI
pecypchl
Pa3pen 1. JJIEKTPOJMHAMUMKA
MarnuTHoe rosie. D/1eKTpOMarHuTHas Bubmioreka LIOK https:/
1.1 11 1 3
UHJYKLUA m.edsoo.1u/7f41c97c
Ntoro no pa3peny 11
Pa3pen 2. KOJIEBAHYSA 11 BOJ/IHbI
MexaHuyeckue U 3J1eKTpOMarHUTHbIe Bubmioreka LIOK https:/
2.1 9 1
KonebaHus m.edsoo.ru/7f41c97c
MexaHuyeckue U 3/1eKTpOMarHUTHbIe Bubmioreka LIOK https:/
2.2 5 1
BOJIHBI m.edsoo.ru/7f41c97c
bubsmmoreka I1OK https:/
2:3 Onrika 10 3 m.edsoo.ru/7f41c97c
Uroro no pasgeny 24
Pasgen 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJ/IbHOCTH
OCHOBBI crieliuanbHOW TeOPUHU bubsmoreka IIOK https:/
3.1 4 1
OTHOCUTEIBHOCTU m.edsoo.ru/7f41c97c
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Nroro no pa3speny

Pazgen 4. KBAHTOBASI ®U3UKA

4.1 DJ/IeMeHTbI KBAHTOBOI OIITUKU 6 Bubmiorexa LIOK hitps://
m.edsoo.ru/7f41c97c
bubmoteka 11OK https:/

4.2 Crpoenne atoma 4 m.edsoo.ru/7f41c97c
bubmoTeka 1IOK https:/

4.3 ATOMHOE 5/ip0 > m.edso00.ru/7f41c97c

Utoro nio pasgeny 15

Paszpen 5. JIEMEHTBI ACTPOHOMMWHA 1 ACTPODPU3UNKH

bubmoteka 1IOK https:/

5.1 OneMeHTbI aCTPOHOMUM U aCTPO(PU3UKU 7 m.edsoo.ra/7f41c97c
Ntoro no pa3peny 7
Pa3pen 6. OBOBIITAIOIIEE ITOBTOPEHUE

6.1 O06oO01atoIIee MOBTOPeHHE 4 iﬁgﬁgﬁ/{;ﬁgcﬂm
Ntoro no pa3peny 4
PesepBHOe Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 68
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IIOYPOYHOE IVIAHUPOBAHUE

10 KJIACC
Ne KosmmyecTBO 4yacoB
n/ Tema ypoka Beero Kourtposbhbie | IIpakTnueckue
n paboTsI paboThI
1 dusuka — Hayka o npupoge. HayuHble MeTo/ibI TO3HAHUSA 1
OKDY>Karolllero Mupa
9 Posnb 1 MecTo ¢13MKKU B JOPMUPOBAHUN COBPEMEHHOW HayuHOU 1
KapTHHbI MUPA, B IPaKTUUECKOU JIeATe/IbHOCTH JIF0Zen
3 Mexanuyeckoe amwxeHre. OTHOCUTETBHOCTh MEXaHUUeCKOro 1
JBrkeHus. [lepemMelieHre, CKOPOCTb, YCKOPeHHe
4 PaBHOMepHOe MpsiMOJIMHeHOe JBMKeHre
5 PaBHOyCKOpeHHOe MPsSIMOJIMHENHOe IBV)KEHUe
6 CBo0Oo/iHOE TIazieHre. Y CKopeHre CBOOOIHOTO Ta/leHust
7 KpuBonuHeliHoe gBrbkeHHe. [IBryKeHe MaTepranbHON TOUKH T10 1
OKDYKHOCTH
3 [TpunHumn otTHocuTenbHOCTU ["anunes. VHepiyabHble CUCTEMBI 1
orcueTta. [TepBsiii 3ak0H Hbl0TOHA
9 Macca tena. Cuna. [IpuHiuun cyneprnosuuyuy cui. Bropoii 3akoH 1
HrbloTOHa /17151 MaTeprabHON TOUKU
10 Tpetuii 3akoH HeloTOHA /7191 MaTeprabHbIX TOYEK 1
1 3akoH BceMUpHOro TsroteHus. Cuna TsokecTd. [lepBasi KocMuueckast 1
CKOpPOCTb
12 Cuia ynpyrocru. 3akoH I'yka. Bec Tena 1
13 Cuna tpenus. KoadduumeHT Tpenusi. Crna CONpoTUBI/IEHHS TIPU 1
[BYDKEHUHU Tesla B )KUAKOCTH WU rase
[MocTymnaTenbHOE U BpalllaTe/ibHOe ABM)KeHHe abCOTFOTHO TBEPOT0
14 Tena. MomeHT cuibl. [1y1e4o cusnbl. Y coBUst paBHOBeCHs TBEPZOrO 1

Tes/ld




I/IMHyJII:C MaTEpHaJ'[LHOﬁ TOUKH, CUCTEMBI MaTepHa/JIbHbIX TOUYEK.

15 VmMmy/ibC cusbl. 3aKOH COXpaHeHUs UMIlyJibca. PeakTuBHOe
[BYDKeHHe

16 Pabota 1 MoIIHOCTE cuibl. KuHeTHueckast SHeprusi MaTepruaibHOW
Toukd. Teopema 06 U3MeHEHHUH KMHETUYECKOW SHEPruu
[ToreHuuanbHas sHeprus. IloTeHanbHas 3Heprus yrpyro

17 nedopMUpoBaHHOM MPY>KKHBI. [ToTeHIMaIbHast SHepPrus Tesia BOm3u
TIOBEPXHOCTH 3eMJ/Iv
[MoTeHIManbHbIE U HETOTeHLMaIbHbIe CUJIbL. CBsI3b paboThI

18 HeTOTeHL[MalbHbIX CHJ C U3MeHeHHeM MeXaHU4YeCKOW SHeprun
CUCTEMBI TeJl. 3aKOH COXpaHeHUs] MeXaHUYeCKOU SHepruu
JlaboparopHast paboTa «ViccieqoBaHue CBSI3H pabOThI CUJIBI C

19 V3MeHeHreM MeXaHWUYeCKOW SHepruu Tejia Ha pUMepe pacTsiKeHUs
PE3UHOBOI0 JKI'yTa»

20 KonTponbHas pabota 1o Teme «KrHeMaTHKa. /JJuHaMUKa. 3aKOHBI
COXpaHeHUsl B MeXaHUKe»

71 OCHOBHBIE M0I0)KeHUS] MOJIEKY/IIPHO-KUHEeTUYECKOW TeOpPHUH.
bpoyHoBckoe awkenue. nddysus

oy XapakTep ABWKeHHUs 1 BBEII:I’MO,I[EFICTBI/IH yacTul] BelljectBa. Mozenu
CTPOEeHUs ra3oB, KUAKOCTeU U TBEPABIX Tesl

23 Macca monekyn. KonmuectBo Beiecta. [loctosiHHasi ABorazipo

24 TersioBoe paBHOBecure. Temriepatypa 1 eé usmepenue. Illkana
TeMriepatyp Llesnbcus

25 WpeansHbii ras3 B MKT. OcHoBHOe ypaBHeHne MKT

26 AbGcosroTHas Temriepatypa Kak Mepa cpeJjHell KHHeTHUUYeCKOM
SHEepIr'uM [IBIKeHUs MOJleKyJl. YpaBHeHre MenzeneeBa-KnanerpoHa

27 3akoH JlanbTOHA. ['a30BbIe 3aKOHBI

78 JlaboparopHas pabota «/cciesoBaHue 3aBUCUMOCTU MEXAY
rapaMeTpaMM COCTOSIHUSI Pa3peKeHHOr0 rasa»

29 W3omporjecchyl B ueasbHOM rase U Ux rpadryeckoe rpejicTaBieHue

30 BHyTpeHHsisl SHeprusi TepMOJMHaMUUeCKOM CUCTeMBI U CTIOCOOBI eé




u3MeHeHMs1. KonmuecTBo TeryioTsl v paboTa. BHyTpeHHsis1 SHeprus
0JJHOATOMHOT'0 H/leasbHOro rasa

31 Buzpl Terionepesauu

39 Y penpHas TeIyI0EMKOCTD BeljecTBa. Ko/mmuecTBO TeryioTsl pu
Teryionepesave. AarabaTHbli rporiecc

33 ITepBblii 3aKOH TEPMOJMHAMUKU U €r0 PUMeHeHue K U30IpoLeccam

34 HeobparumocTs mpotieccoB B npupozie. Bropoii 3akoH
TepPMOAUHAMUKU

35 [Mpuniun gevictBus U KI1/1 TerioBoi MalllHbI

36 Iukn Kapxo u ero KIIJ]

37 IKooruuecKye pooIeMbl TeIJIOSHEePreTHKH

38 O6o61aroruil ypok «MosiekyisipHasi pusuka. OCHOBBI
TepPMOAUHAMUKU»

39 KontposneHast paboTa 1o Teme «MovekysipHast ¢pu3nka. OCHOBBI
TePMOUHAMUKU»

40 ITapoobpa3oBanue 1 KoHZeHcauus. VicnapeHue v KUIeHne

41 AGcosroTHast U OTHOCHUTe/IbHAs! BIAKHOCT BO3/yxa. HackleHHbIH
nap
TBépaoe Teno. Kpucranmueckre u amopgHble Tesa. AHU30TPONUSA

42 CBOWCTB KpUcTanioB. 2Knjkre Kpucrauibl. COBpeMeHHbIe
MaTepuabl

43 [TnaBneHue u KpucTa/yiM3anus. Y gejibHas TeIlyloTa I/1aB/IeHuUs.
CyObmmmMariust

44 YpaBHeHMe TeryioBoro banaHca

45 OJeKTpu3aLus Tesl. DJIeKTpUUYeCKUil 3apsifi. []Ba BUa 3/1eKTpuUyecKrux
3aps/i0B

46 [TpoBOAHUKM, JU3/1€KTPUKH U TIOTYTIPOBOJHUKHU. 3aKOH COXPaHEHHsI
JIeKTPUUECKOro 3apsifia

47 Bsaumogencrsue 3apszoB. 3akoH Kysona. ToueuHbin

97IeKTPUUECKUH 3aps/




HarnpspkéHHOCTB 3/1eKTpruecKoro noss. [IpyuHumn cynepnosuuuu

48 3/1eKTPUYECKUX Nosed. JIMHUY HanpshKEHHOCTH

49 Pabora cun snekTpocTatudeckoro nosst. [Torenruman. PasHocTb
TIOTEeHL[Ma/IOB

50 [TpOBOJHUKM U AU3EKTPUKU B 371eKTPOCTaTUUECKOM IT0JIe.
[vanekTpuyeckasi NpOHUL[AeMOCTb

51 AekTpoémKocTb. KoHgeHcaTop

59 ONeKTPOEMKOCTb IJIOCKOT0 KOHZeHCaTopa. DHePrust 3apshkKeHHOTr0
KOHJZIeHcaTopa

53 JlabopaTtopHasi pabota "V3MepeHue 371eKTPOEMKOCTH KOH/jeHcaTopa'"
[TpuHLMM JeicTBUS U TIPUMeHeHre KOH/IeHCaTOPOB,

54 KOIMPOBa/bHOIO anrapara, CTpyMHOr o IIpyHTepa.
OnekTpocTaTHUecKas 3aluTa. 3a3eM/IeHHe 3/1eKTPOrprubopoB
ONeKTpUYeCcKui TOK, YCJIOBUS €ro CyLecTBOBaHUs. [10CTOSHHBIN

55 ToK. Cusia Toka. Hanpsbkenuve. Cornpotus/ieHve. 3akoH OMa [i/1s1
y4JacTKa L[enu1
[TocnepoBarenbHOe, Napasie/ibHOe, CMeLIaHHOe COeJUHeHue

56 NpOBOJHUKOB. JIabopaTopHasi paboTa «VI3yueHre CMellIaHHOTO
COeJMHEeHUs] Pe3’CTOPOB»

57 PaboTa 1 MOIIIHOCTh 37IEKTPUYECKOr0 TOKa. 3akoH [koysisi-JleHia
3akoH OMa /17151 TO/THOM (3aMKHYTOM) 3/IeKTPUUeCKOM LieMH.

58 KopoTkoe 3ambikanue. JlaboparopHasi pabota «/3mepenne D/1C
VICTOYHMKA TOKA U ero BHyTPEHHEr 0 CONPOTUBJIEHUSI»

59 OneKTpOHHas MPOBOAUMOCTb TBEP/BIX MeTa//IOB. 3aBUCUMOCTh
COTIPOTHMBJ/IEHUS] METa/UIOB OT TeMrepatypbl. CBepXIIpPOBOAMMOCTb

60 ONeKTpUYecKui TOK B BaKkyyMe. CBOMCTBA 3/1EKTPOHHBIX TYYKOB

61 [MonmyrnpoBOHUKH, MX COOCTBEHHAs! ¥ TIPUMeCHast IPOBO/IUMOCTb.
CaotictBa p—n-niepexofa. ITonyrnpoBofHUKOBBIE PUOOPHI

62 OneKTpUUecKuil TOK B paCTBOpax U paciijiaBax 3/1eKTPOJIUTOB.
OneKTpoauTHYecKast AMCCoLaLus. DJIeKTPoJIU3

63 OJIeKTpUUeCcKrid TOK B ra3ax. CamMoCTOsiTe/TbHbIN U




HeCcamMoCTOSTe/IbHbIN paspsf. MosHus. Ilna3ma

SJIEKTpI/I‘—IECKI/Ie HpI/I60pr u YCTpOﬁCTBa " UX IIPAKTHUYECKOE

64 1
npuMeHeHue. [TpaBuia TeXHUKU 6€30MacHOCTH

65 O6061aron il ypoK «D/IeKTPOAMHAMUKA» 1

66 KonTtponbHast paboTa o TeMe «DjieKTpocTtaThKa. [10CTOSIHHBIM 1
3/1IeKTPUYECKUM TOK. TOKM B pa3/IMUHBIX Cpefiax»

67 Pe3epBHbIil ypok. KoHTposibHast paboTa 1o Teme 1
"DieKTpoguHaMuUKa"

68 Pe3epBHbIil ypok. O6061aroiuii ypok no Temam 10 kiacca 1

OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




11 KITACC

Ne
n/
1

Tema ypoka

KosmmuecTBO yacoB

KoHTpo/bHbIE

Bcero
padoThI

IIpakTHueckue
padoThI

[TocTosTHHBIE MAarHUTHI M UX B3aUMO/IelicTBHe. MarHUTHOe TIoJIe.
BekTop MarHuTHON UHAYKUMA. JINHUA MarHUTHOM UHAYKIIUH

MarnuTHOe moJie TIPOBOIHUKA € TOKOM. OmbIT JpcTea.
B3aumogeiicTBre MPOBOJHUKOB C TOKOM

JIabopaTopHasi paboTa «/3yueHre MarHUTHOT'O TOJIsI KaTYIITKH C
TOKOM»

[leiicTBe MarHUTHOTO T10JIs1 HA MPOBOJHUK € TOKOM. Cuna Amrepa.
JIaboparopHas pabota «VccnenoBanue eCTBUS TOCTOSHHOTO
MarHuTa Ha paMKy C TOKOM»

[eiicTBMe MarHUTHOTO T10JIs1 Ha JIBWKYILYHOCS 3apsDKEHHYH0 YaCTHLYy.

Cuna Jlopenrtia. Pabota cunbl JlopeHiia

OneKTpoMarHuTHasi MHAYKUMYs. [T0TOK BeKTOpa MarHUTHOM
uHAyKud. 3C UHAYKUUUA. 3aKOH 3/71eKTPOMarHUTHOM UHAYKLIUU
®Dapages

JlabopaTopHasi pabota «VicciemoBaHue sSIBJIeHUsT 3/IEKTPOMArHUTHOM
VHAYKLIAW»

NupykTuBHOCTH. ABNeHne caMonHAYKLMU. D/1C caMOUHAYKLMH.
OHeprvs MarHUTHOTO T10JI51 KaTYILIKXA C TOKOM. DJIEKTPOMarHUTHOe
rosie

TexHuueckue YCTPOI‘/JICTBEI " UX IIpUMEHEeHHE: TIOCTOAHHbIE MdI'HUTHI,
3JIEKTPOMAlrHUTHI, 3JIEKTPOABUIdaTE/Ib, YCKOPUTE/IU 3JIEMEHTAPHBIX
YdCTHUL, MHAYKIIMOHHAA T1€4b

10

O6o06maroluit ypok « MarHuTHoe 1oJie. S71eKTpoMarHuTHast
WHTYKLIUS»

11

KoHTponbHast pabora o Teme «MarHuTHOe T10Je.
O/IeKTPOMAarHUTHasi UHAYKLIHS»




CBobopHbIe MexaHUYecKue KosiebaHust. [lapMoHuUecKure KosiebaHwsl.

12 YpaBHeHHe rapMOHUYeCKHX Kosiebanuid. [IpeBpaiijeHre sHepruu

13 JlaboparopHas pabora «/cciegoBaHre 3aBUCUMOCTH TIepro/ia
MaJibIX KosiebaHWi Tpy3a Ha HUTH OT JJIMHBI HUTH M MacChl TPy3a»
KosnebarenbHbiii KOHTYp. CBOOO/IHBIE 3/IeKTPOMAarHUTHBIe KOsleOaHUsI

14 B U/lea/IbHOM KoslebaTesTbHOM KOHType. AHaorust MeXAy
MeXaHUUeCKUMHU U 3JIeKTPOMAarHUTHBIMU KosieOaHUsIMU

15 ®opmysia ToMcoHa. 3aKOH COXpaHEeHUsI SHEPTUM B H/lea/IbHOM
Kosie0aTe/IbHOM KOHTYpe
[pescTaBneHye 0 3aTyXarOUMX KojaeOaHUsIX. BeIHYXjeHHbIe

16 MeXxaHWJecKue Kosiebanus. Pe3oHaHC. BeiHYKjeHHbIe
3/IeKTPOMarHUTHbIE Kosie0aHust
[TepemenHbIM TOK. CHHYCOW/A/IBHBIN TepeMeHHbIN TOK. MOIIHOCTb

17 IIepeMeHHOr0 TOKa. AMIUIUTY/IHOE U [IeHCTBYIOLIlee 3HaueHHe CUJIbI
TOKa U HallpsuKeHUst

18 Tpchq)opMaTgp. [Tpou3BoACTBO, MepeJaya 1 MoTpebieHue
JIeKTPUUECKOU SHepruu

19 YCTpOUCTBO ¥ pakTUYeCKoe HpI/IMEHSHI/Ie 3/71eKTPUYECKOr0 3BOHKA,
reHeparopa nepeMeHHOr0 TOKa, JIMHUM 371eKTporiepe/iay

20 OKOJI0OrMueCcKre PUCKU NPY NIPOM3BO/CTBE 3/IeKTPO3HEPIUH.
KynbTypa UCo/ib30BaHuUs 3/1eKTPOSHEPIUM B NTOBCEJHEBHOM JKU3HU
MexaHunyeckue BO/IHBI, yC/I0BUS pacripoctpaHeHus. [lepuos.

21 CKOpOCTb pacrnpocTpaHeHus U AJ1MHa Bo/Hbl. [lonepeunsie u
TIPO/0/IbHBIE BOJIHBI

2 3Byk. CKopocTh 3ByKa. ' pOMKOCTb 3ByKa. BricoTa ToHa. TeMOp
3ByKa

2 ONeKTpOMarHMTHbIE BOIHBI, UX CBOMCTBA U CKOpoCThb. I1kana
3/1eKTPOMAarHUTHBIX BOJIH

24 [TpyHLIMIIBI paZiMOCBA3U U TelleBUleHUs. Pa3BUTHe CpesiCTB CBS3U.
Pagnonokanys

25 KontposbHas pabora «KonebaHust ¥ BOJTHbBI»




I[TpsimosiHelHOe pacrpocTpaHeHre CBeTa B OJHOPOJHOM cpefe.

26 .
ToueuHbI UCTOYHUK CBeTa. JIyd cBeTa

97 OTtpaxkeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue
1300pa)keHNH B TIJIOCKOM 3epKaJie

28 [Tpenomnenue ceta. [TosiHOe BHyTpeHHee oTpakeHue. [IpesenbHbIN
YTOJ1 TIOJIHOTO BHYTPEHHEr'0 OTPaKeHMsI

79 JlabopartopHast paboTa «VI3MepeHHe IMOKa3aTe/si peIoM/IeHHSs
CTEeKJIa»

30 JIun3bl. [TocTpoenue r3o6pakeHuii B mH3e. @opMysia TOHKOU
JINH3BL. YBenuueHue JIMH3bI

31 JIabopaTtopHasi pabota «VccefoBaHre CBOWCTB U300pakKeHUH B
JIMH3dX»

37 Mucnepcus ceeta. CoxxHbIN cocTaB benoro cBeta. L[BeT.
JlaboparopHast paboTa «Hab/o/jeHre [UCriepcuy CBeTa»

33 MHT?pCbEpEHL[I/IH ceta. JJudpakuys ceeta. JudpakipioHHas
pelléTKa

34 ITonnepeyHOCTHL CBETOBLIX BOJIH. [Tonsipy3anus ceeta

35 Onrrueckuie TpUOOPBI M yCTPOMCTBA U YC/IOBUS MX O€3011acHOT0o
TIpPUMEeHEeHUsI

36 I'panuLp! Hp\l’/IMeHI/IMOCTI/I KJ/IaCCUUeCKoM MexaHUKH. [TocTynarsl
CrelraJbHOM Te0OprUr OTHOCUTETbHOCTH

37 OTHOCUTE/ILHOCTh OJHOBPEMEHHOCTH. 3aMe/ljieHre BpeMeHU 1
COKpalleHH’e [IJIMHbI

38 OHeprusi U UMIMYJ/bC PeSITUBUCTCKON YacTULbl. CBsI3b MacChl C
SHEeprueu ¥ UMIyJIbCOM. DHeprusi MoKosi

39 KonrpospHast paboTa «OnTrka. OCHOBBI CTIeL{UaIbHOM TeOpHUH
OTHOCHUTEIbHOCTU»

40 ®otoHbl. Dopmyiia [11aHka. DHeprus U UMNybC (GOTOHA

41 OTkpbITHe U ucciefoBaHue hoTodddekra. OnbiTel A. I'. CToseTOBa

42 3akoHbl (hoToaddekTa. YpaBHeHUe DiiHIITelHa A1 PoToaddekTa.

«KpacHasi rpanuiia» ¢hotoaddexTa




Iaenenue ceeta. OnbiThl 1. H. JleGenieBa. XumMuueckoe ZieliCTBHE

43
CBeTa

44 TexHHWYecKue yCTPOMCTBa M MPaKTUYeCKoe pUMeHeHHe:
¢doroaemeHT, HOTOATUNK, COTHeUHas OaTapesi, CBeTOAMO/

45 Pelienue 3a/1au o TemMe «37eMeHTbl KBAHTOBOM ONTUKK»

46 Mogenb aroma TomcoHa. OnbiTel Pe3epdop/a 1o paccessHuio a-
vactull. [TnaHetapHas Moziesib aToMa

47 IToctynater bopa

48 N3nyuenue u norsoijeHre (OTOHOB TPU Mepexoie aromMa C 0IHOTO
YPOBHSI 3HEPTUU Ha APYroil. Busibl cieKTpoB

49 BonHoBble cBoricTBa yactul. Bosnel ge Bporins. KopnyckymnsipHo-
BOJIHOBOU Jiyaiu3M. CIIOHTaHHOE U BbIHYXKJEHHOE U3/TyUeHHe

50 OTKpbITHE pauoakTUBHOCTH. OnbIThl Pe3epdop/a no onpeseneHuo
COCTaBa pPaJiM0AKTUBHOIO M3/lyUeHusi

51 CaoticTBa anbda-, beta-, raMma-u3snyueHus. BiusiHve
PaIMOaKTUBHOCTH Ha >KHBbIe OPraHWU3MbI

59 OTKphbITHe POTOHA U HelTpoHa. Mi30oTonbl. Anbga-pacmaf,.
OJIeKTPOHHBIN U MTO3UTPOHHBIN OeTa-pacnaz. ['amma-usnyuerue
OHeprus CBsI3U HYK/IOHOB B sifipe. f1iepHble peakiuu. AnepHblii

53 peakrtop. [1pobeMbl, iepCreKTUBbI, SKOJIOTHYeCKHe acTIeKThI
s1lePHOM SHEepPreTUKU
O/ieMeHTapHble yacTuLbl. OTKpbITHE ITO3UTPOHA. MeTo bl

54 HaOJTIOJIeHUsT U PeTUCTPALMK 3/IeMeHTapHBIX YacTHLl. Kpyriblii cTo
«PyHJIaMeHTa/IbHbIe B3auMoJeicTBus. EquHcTBO prsrueckoi
KapTHHBI MUDa»

55 Bug 3Bé3gHoro Heba. Co3Be3aus, sipKue 3BE3/bl, IJIAHeThI, UX
BHUIMMOe iBKeHue. CosiHeuHas CucTeMa

56 C(?‘JIHL[e. ConHeyHasi akTUBHOCTb. MIcTouHMK 3Heprur CoJsHIa 1
3BE3]

57 3Bé3/1bl, UX OCHOBHbIE XapaKTePUCTUKU. 3BE3/bl [1IaBHOU

110C/1e/10BaTe/IbHOCTU. BHyTpeHHee cTpoeHue 3BE37). COBpeMeHHbIe




TIPe/ICTAaB/IEHHs] O TPOMCXOXKAEHUH ¥ BOJTIOIMKM COJTHIIA U 3BE3]

Mneunsiii [Tyt — Hama ["anaktvka. [Tosio)xkeHue U IBU>KeHUe

58 ) 1
CosnHua B "'anakTtuke. I"'anakTuky. Y€pHble IbIPHI B s/ipax rajJakTUK

59 Bcenennas. Pas6eranue ranaktuk. Teopus bosbioro B3pbiBa. 1
PesnvkToBOE M3nyyeHue. MeTarasakTvka

60 HepeliieHHbie 1Tp06/1eMbI aCTPOHOMUU

61 KoHtposibHast paboTa «D1eMeHTbI aCTPOHOMHUM U aCTPO(U3NKI»
O6o0r1atomuit ypok. Ponb h13MKy U aCTPOHOMUM B

62 9KOHOMMYECKOH, TeXHOJIOTHUeCKOM, COLIMaTbHON 1 3TUUeCKOU 1
cdepax fesaTebHOCTH UYesioBeKa

63 O606marom1:1171 YPOK. Iu’onb 1 MeCTO (DM3UKH U aCTPOHOMUU B 1
COBpEMEHHOW HayUHOU KapTUHE MHUpa

64 O6o06maroiiuit ypok. Ponb pusmueckoii Teopun B OpMUPOBAHUH 1
Tipe/iCTaB/eHUN 0 (hU3MUYeCKON KapTUHe MUpa
O6o0r1maroruil ypok. MecTto ¢hu3ndeckoi KapTHHBI MUpa B 0011IeM

65 pSily COBPEMEHHBIX eCTeCTBEeHHO-HayUYHbIX MPe/ICTaB/IeHUN O 1
nipupojie

66 Pe3epBHbIN ypoK. MarHuTHoe 11oJie. D/IeKTpOMarHUTHasi MHAYKIUS 1

67 Pe3epBHbIii ypok. OnTrka. OCHOBBI ClieliManbHON TeOPUU 1
OTHOCUTE/IbHOCTHU

68 Pe3sepHbliii ypok. KBaHTOBasi pusmka. DeMeHTbl aCTPOHOMUN U 1
acTpodU3MKU

OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




YYEBHO-METOJNMYECKOE OBECIIEYHEHUE
OBPA3OBATEJ/IBHOT'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /I YYEHUKA

» dusuika, 10 knacc/ Msikuiies I'.51., byxosues b.b., Corckuiit H.H. nop
penakiueii [TapdentbeBoii H.A., AKiioHepHoe o011ecTBO «/31aTenbCcTBO
«ITpocsertjeHue»

» ®u3ukKa, 11 knacc/ Msakuues I'.JI., byxosyes b.b., Yapyrun B.M. niog
penakifyeti [TapdentbeBoii H.A., AKioHepHOe 0011jecTBO «/371aTe/IbCTBO

«IIpocserieHue»

METOJNYECKHUE MATEPUA/JIbBI V151 YUUTEJIA
du3uka. Paboune nporpammbi10-11 knacc. [Tocobue fjist

o6111e00pa3oBaTeIbHBIX OpraHU3aIl|H.

IIU®POBLIE OBPA3OBATEJ/IBHBIE PECYPCBHI 1 PECYPCBI CETA
NHTEPHET

http://school-collection.edu.ru

http://www.fizika.ru

http://www.e-science.ru/physics



