MUHHUCTEPCTBO NMPOCBEIEHHUSI POCCUMCKON ®EJEPALINN
MunucTepeTBo o6pa3oBanus UpkyTekoi 00acTH

Anmunuctpanus MpkyTckoro paiioHHOro MyHHUHIAILIOTS 66pAISBANNA
MOY UPMO "I'panosckas COII"

PACCMOTPEHO COT'JIACOBAHO VYTBEPXIEHO

épa no YBP aupekrop MOY UPMO

Koctbuiesa I'.I". Lpa /A’fﬂé RO

Hay4HbIX MPEIMETOB é{”2/24 5 /, ‘ Cl/IJlOpI/IHa H.IL

Pyk% 2925/ / [puras No 280 or 02.09.2024 .
/%}’kl T.B.AGaiueepa R » v

Ha 3aceJaHMK METOIHYECKOro 3aMecTUTeAb JU
00BeAUHEHHNS yUHuTeNell eCTeCTBEHHO-

[Tpotokon Nel ot 30.08.2024 .

PABOUYAS ITPOI'PAMMA

(1D 1802944 )

yueOHoro npeamera «®usuka. bazoBbiii ypoBeHb»

mns 10-11 kinaccoB cpefnHero o01ero oopasoBaHus

aA. I'panoBmmnna 2024 r.



ITOSACHUTEJ/IbHASA 3AITNCKA

[Mporpamma 1o ¢u3vke 06a30BOr0 ypOBHS Ha YPOBHE Cpe/iHero o0Iiero
obOpa3oBaHus pa3paboTaHa Ha OCHOBe TMOIOKeHWM M TpebOBaHUI K pe3yJbTaTaM
OCBOEHMSI OCHOBHOM 00pa30BaTe/bHOM IpOrpamMMbl, mpezcTaBiaeHHBIX B PI'OC
COO, a Takke C yuyétoM ¢ezepanbHOli paboueii MporpaMmbl BOCIUTaHUS U
KOHLIETIL[MU TIperofiaBaHusi yueOHoro mpeamera «Pusmka» B 00Opa3oBaTebHbBIX
OpraHu3alysx Poccurickon depepanyy, peanu3yroLnx OCHOBHBIE
oOpa3oBare/ibHbIe TIPOrPaMMBbI.

CopepkaHve mMporpaMMbl MO (U3MKe HarpaBieHO Ha (OopMUpOBaHHE
eCTeCTBeHHO-HayuUHOW KapTWHbI Mupa oOydarouuxcs 10-11 kmaccoB Tipu
oOyueHuH nx ¢usrke Ha 6a30BOM ypOBHe Ha OCHOBe CHCTEMHO-ZeSTe/TbHOCTHOTO
noaxoza. ITporpamma mo ¢u3mke coorBercTByeT TpeboBanusm PI'OC COO k
TJIAHUPYEeMbIM JIMYHOCTHBIM, TpeJAMeTHbIM M MeTarpeJMeTHbIM pe3y/bTaTaM
o0yueHUsl, a TaKKe yUWUTbIBaeT HEOOXOAWMOCTb peanr3al[ii MeXKIpeJMeTHbIX
cBsi3ed (U3UKM C eCcTeCTBeHHO-HayYHbIMH YyueOHbIMM TipeiMeTamMu. B Hel
OTIpe/ie/ISIIOTCSl OCHOBHBIE 1le/i u3yueHUs GU3MKU Ha yYpOBHe CpefiHero o0iiero
o0Opa3oBaHusl, MJlaHUPyeMble pe3y/bTaTbl OCBOEHUs Kypca (PU3UKU: JIMYHOCTHbIE,
MeTaripe]MeTHbIe, TIpeJMeTHbIe (Ha 6a30BOM ypOBHe).

[Tporpamma 1o pu3rKe BK/IFOUAET:

e T[UIaHUpYeMble pe3y/bTaThl 0CBOEeHHs Kypca (PU3uKy Ha 6a30BOM ypOBHe, B

TOM YMCJie TIpe/]MeTHbIe pe3y/bTaThl M0 roJam o00yueHus;

e copepXaHue yueOHoro rpeaMera «du3nKa» 10 rogaMm 00ydeHusl.

dusmka Kak Hayka O HauOojiee OOIMX 3aKOHax TIPUPO/bI, BHICTYTAs B
KauecTBe yueOHOTO MpeiMeTa B IIIKOJIe, BHOCUT CYII[eCTBeHHbIN BK/IaJ B CUCTEMY
3HaHul 00 okpyskatoijeM mupe. LIIKobHBIN Kypc (hU3UKK — cicTeMo0oOpasyroluii
[Jis eCTeCTBEHHO-HAyUHBIX YUeOHBIX MpeMeTOB, TIOCKOJIbKY (U3NUecKre 3aKOHBI
Jie)KaT B OCHOBe TIPOL[ECCOB U SIBJIEHWM, W3yuaeMbIX XUMHeH, Ouosoruew,
dusnueckoid reorpaduveidi UM acTpoHomuel. Mcrosib3oBaHWe UM aKTMBHOE
npuMeHeHre  (GU3WUECKUX 3HAHWM  OmpejiesisieT  XapakTep U pa3BUTHE
pa3HoOOpa3HbIX TexHOoJOTu B cdepe >SHEPreTUKH, TPAHCIIOPTA, OCBOEHUs
KOCMOCa, TO/Ty4yeHUs] HOBbIX MaTepuajioB C 3a/laHHbIMA CBOMCTBAMHU U JAPYTUX.
N3yueHue (Pu3MKM BHOCUT OCHOBHOW BKJaJ B (POPMHPOBaHME eCTeCTBEHHO-
HayyHOW KapTWHBI MHMpa OOyuaroluxcs, B (opMUDOBaHHE YMeHHU MpPHUMEHSITh
Hay4HbIM MeTO/| TI03HAHUs TP BBITIOJTHEHUH UMY yUeOHbIX UCC/IeI0BaHUMN.

B ocHOBy Kypca (u3ukd A YpoBHS cpeiHero o6iero obOpa3oBaHus
MOJIOKEH psAf WAed, KOTOpble MOXXHO pacCMaTpuBaTh KaK TMPUHLIUMBL €ro
TOCTPOEHHUSI.



Hoes yenocmHocmu. B COOTBETCTBUU C Hel KypC SIB/SIeTCS JIOTUYECKU
3aBeplIEHHBIM, OH COZIep)KUT MaTepuas U3 BCeX pasfiesioB (PM3MKH, BK/IOUAeT Kak
BOIPOCHI K/IaCCUYECKOU, TaK U COBPEMEHHOM (DH3UKHU.

Hoes eeHepanuzayuu. B COOTBETCTBUMM C Heill maTepuan Kypca (GU3NKU
o0beUHEH BOKpPYr (u3nueckux Teopuil. Beaymum B Kypce sIBsieTCs
(opMypOBaHUe TpeJCTaBAeHU O CTPYKTYPHBIX YPOBHSIX MaTepuH, BelleCTBe U
roJie.

Hoes eymanumapuszayuu. Eé peanusauusi mpeprno/araer HCIOIb30BaHUE
TYMaHUTapHOr0 MOTeHMana (U3UUecKOl HayKd, OCMBIC/IEHHE CBSI3U Pa3BUTHSA
¢usukM Cc pasButMeM o0IlecTBa, a Takke C MHPOBO33pPeHUYECKUMHU,
HPABCTBEHHBIMU U 9KOJIOTMUEeCKUMHU MpobieMaMu.

Hoes npuknaoHolli HanpaseneHHocmu. Kypc ¢u3uku  mipejnonaraet
3HaKOMCTBO C IIMPOKHMM KPYTOM TeXHUUECKHUX Y TeXHOJOTMUeCKUX MPUI0KeHU!
V3yYeHHbIX TeOPUH U 3aKOHOB.

Hoes 3Kkonozuszayuu peanusyeTcsi MNOCPEACTBOM BBeJEHUSI 3JIEMEHTOB
cofiep>KaHHs, TIOCBSAIIEHHBIX JKOJIOTHUYeCKUM TMpoOsieMaM COBPEMEHHOCTH,
KOTODbIe CBsi3aHbl C Pa3BUTHEM TeXHHWKW U TEeXHOJOTUM, a Takke 00CYyKIeHus
npobJ/ieM palioOHa/IbHOTO TIPUPO/OII0/Ib30BaHUs U 9KOJIOTMUeCcKoi 6e301acHOCTH.

Crep)KHeBbIMM 3jIeMeHTaMH Kypca (PU3MKA Ha YypOBHe cpejHero obiiero
oOpa3oBaHus SBSIOTCA Qu3nueckue Teopud (hopMUpOBaHMe Tpe/CTaBIeHUN O
CTPYKTYype NOCTpoeHus1 (U3NYecKOr TeopuH, poyr (yHJaMeHTalbHbIX 3aKOHOB U
NPUHLIMIIOB B  COBPEMEHHbIX TpPeJCTaBleHUsX O TpUpOoJe, TpaHMULaX
MPUMEHUMOCTU TeOpWM, /Jii ONKWCaHWs eCTeCTBeHHO-HAyUHbIX SIBJIEeHUA U
TIPOLIECCOB).

CurcTeMHO-/esITe/IbBHOCTHBIN MOAXO0A B Kypce (PU3MKW peau3yeTcs Mnpexpie
BCET0 3a CYéT OpraHu3aliy 3KCIIepUMEeHTa/TbHOW [esiTeJIbHOCTU O0yYaroIyXCsl.
Ons 6a30BOro ypoBHS Kypca (U3MKA — STO WCIIO/Jb30BaHUE CHUCTEMbI
(bpoHTaNBHBIX KpPAaTKOBPEMEHHBIX JKCTIIepUMEHTOB U jabopaTopHbIX pabor,
KOTOpbIe B TMporpamme 1o ¢u3vke o0ObeJuHEHbI B OOIIMM CIMCOK yUeHUUeCKHX
MPAaKTUYECKUX paboT. BhiziesleHre B yKa3aHHOM IepeuHe jabopaTOpHBIX palor,
MPOBOAUMBIX  /IJIi  KOHTPOJsI W OLIeHKH, OCYIeCTB/sIeTCS  y4aCTHUKAMU
oOpa3oBaTe/slbHOTO TIpoliecca WCXOAs W3 0COOeHHOCTeM TIaHMPOBaHUS U
ocHallleHusi KabuHera Qusuku. Ilpu sToM obecrieurBaeTcsi OB/aJeHUe
oOyyarol¥MuCs yMeHUssMA TPOBOJUTb KOCBEHHble H3MepeHHsl, UCC/e/|0OBaHus
3aBUCUMOCTeN (PU3NUYEeCKMX BeJWYMH U TIOCTAaHOBKY OMNbBITOB TI0 TIPOBEpKe
Tpe//I0XKeHHbIX THUTIOTe3.

Bosbllioe BHMMaHWe y/e/sieTCsl pPelleHUI0 DPACUéTHBIX M KadyeCTBEHHBIX
3aga4. Ilpyu 3TOM 151 pacuéTHBIX 3alau MPUOPUTETOM SIB/ISIKOTCS 3aflaud C SIBHO
3a/laHHOM (PU3UYECKON MOZIE/IbIO, MO3BOJISIOLIME TIPUMEHSITh U3yUeHHbIE 3aKOHbI U



3aKOHOMEpPHOCTU KakK W3 OAHOTO pa3jienia Kypca, TaK M WHTerpupys 3HaHUs W3
pa3HbIX pa3jenoB. [jisi KaueCTBeHHBIX 3a/lau MPUOPUTETOM SIBJISIFOTCS 3aZlaHUsI Ha
oObsicHeHHe TIpoTeKaHUsl (DM3MUeCKUX SIBJIEHWHA W TPOIeCCOB B OKpY»Karollei
)KU3HU, Tpebyromye BbiOOpa GHU3NUECKOWM MOJeNnW [Jisi CUTYal[dd IPaKTHKO-
OpPHEHTUPOBAHHOT'O XapaKTepa.

B cootBerctBun ¢ TpeboBanusamu DI'OC COO K MaTepHa/bHO-
TeXHUUeCKOMY obecrieueHWt0 yueOHOro Ttipoijecca 0a30BbIli ypoBeHb Kypca
GbH3MKK Ha ypOBHe cpeHero obiiero o6pa3oBaHUs I0/DKEH U3yUaThCs B YCIOBUAX
TpeMeTHOr0 KabuHeTa (M3WKW WM B YCIOBUSX WHTEIPUPOBAHHOTO KabWHeTa
TIpeIMeTOB eCTeCTBEeHHO-Hay4yHOro Lukja. B kKabuHeTe (puU3MKK JO/DKHO OBITH
HeobxonuMoe JlabopaTopHoe 00o0py/sOBaHWe /i BBIMOJHEHUS YKa3aHHBIX B
rporpaMMe 10 pu3MKe YUeHUUeCKHUX MPAaKTUUeCKHUX paboT U JIeMOHCTPALIMOHHOE
obopyioBaHUe.

HemoHCTpallMOHHOe 000pyJoBaHUe (QOPMHUPYETCSI B COOTBETCTBUM C
MIPUHLIAIIOM MHWHHMAQ/IbHOM  /IOCTAaTOYHOCTH W o0ecrieurBaeT ITOCTAHOBKY
TIePEeUNC/IEHHBIX B TIporpaMme 110 (U3MKe K/IIOUeBbIX JeMOHCTpaI[uil Ayis
WCC/IeJIOBAaHUST ~ M3yYaeMbIX SIBJIeHWA U TIPOIIeCCOB, SMITUDUUECKUX U
dbyHaMeHTa/IbHbIX 3aKOHOB, X TeXHUUYECKUX TTPUMeHeHUH.

JlabopaTopHOoe 00opy/i0BaHUe IS YyUYeHUUeCKUX TMPaKTHYecKux paboT
dbopMupyeTcsi B BH/Ie TeMaTHUeCKMX KOMILIEKTOB U obOecrieurBaeTcss B pacuére
OJHOTO KOMIJIeKTa Ha [JByX obOydJaromuxcsa. TemaThueckue KOMIUIEKTHI
nabopaTopHOTO 000pyZOBaHUS JO/DKHBI OBITH TIOCTPOEHBI Ha KOMILIEKCHOM
WCII0/Tb30BaHUH aHAJIOTOBBIX M IM(PPOBBIX MPHUOOPOB, a TAaKKe KOMIIbIOTEPHBIX
HM3MEePUTEe/IbHBIX CUCTEM B BU/le 1M POBLIX TabopaTopuii.

OCHOBHBIMH T1eJIIMU M3ydeHust (GU3UKHU B 0011leM 00pa30BaHUM SIBISIFOTCS:

e (QopmHupOBaHMEe HHTepeca M CTpem/ieHUsi O00yuaromuxcs K HaydyHOMY
W3YUYEeHUI0 TIPUPO/bl, Pa3BUTHE WX HMHTE/UIEKTYalbHBIX M TBOPUYECKHX
CII0COOHOCTel;

e pa3BUTHE MPeJCTAB/IEHNN O HAYYHOM MeTO/ie TIO3HaHUS U (POpMHUpOBaHUE
WCCJIeJ0BAaTe/TbCKOTO OTHOILIEHHS K OKPY KatOIUM SIBJIEHUSIM;

e (QopmHupoBaHHE HAyUYHOTO MHPOBO33pEHHMS KakK pe3y/bTara W3yUeHHUs
OCHOB CTPOEHHsI MaTepuH U (pyHAaMeHTaTbHBIX 3aKOHOB (PU3UKUY;

e (QopmupoBaHue yMeHWM OOBSCHATH SIBJIEHHSA C  HCTOJb30BaHUEM
bu3nuecKrx 3HAaHUM U HayUHBIX J0Ka3aTe/bCTB;

e (opMHpOBaHUe MPE/ACTaBAEHUNA O PO (PU3UKU [/I1 pa3BUTHS JAPYTUX
eCTeCTBEHHBIX HayK, TEXHUKH U TeXHOJIOTHH.

HocTkeHre 3TUX Liefied 00ecrieunBaeTCs pellieHreM C/eAyIoNMX 3a/au B

npoljecce u3yueHusi Kypca ¢Gu3MKU Ha ypOBHe cpeZiHero obiiero o6pa3oBaHus:



e TmpuoOpeTeHWe  CHUCTeMbl  3HaHMKM 00  0o0mMX  (U3UYEeCKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TeOpHsIX, BKJ/THOYast MeXaHUKY,
MOJEKY/ISIPHYH0  (DM3UKY, 3J/IeKTPOJWHAMHMKY, KBAaHTOBYH0 (U3UKYy U
3JIeMeHTBI aCTPO(U3UKY;

o (¢dopMUpOBaHHWE yMeHUM TpPUMEHSTh TeOpeTUUecKue 3HaHus IS
00BsicHeHUs] (PU3MUECKUX SIBJIeHWA B TIpUpPOJe U [Jid TIPUHATHSA
TpaKTUYeCKUX pellleHuH B MOBCeHEBHOMW JKU3HU;

e 0CBOeHHe CrocOOOB pellleHUs] pPa3/MYHbIX 337lauy C SIBHO 3alaHHOU
¢bu3nueckol MoOZeNblo, 3a/lau, MOoJpa3yMeBarollMX CaMOCTOsITe/TbHOe
co3JjaHve (pu3nUecKor MoZie, aieKBaTHOU YC/IOBUSIM 3a/lauy;

e TIOHMMaHWe (U3UYECKUX OCHOB W TIPUHIMIIOB [I€WCTBUSI TeXHUUYECKUX
YCTPOUCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BJIMSHUS Ha OKPY>KakOLYIO
cpeny;

e OBJI3/leHHMe METO/laMU CaMOCTOSITE/IbHOTO TIJIAHUPOBAaHUS W TIPOBeleHUs
(U3MUeCcKUX SKCIIePUMEHTOB, aHa/lW3a W WHTepripeTaluu WHGOpMaLUu,
orpezesieHus JOCTOBEPHOCTH MOTyYEHHOT'O pe3yJ/IbTarTa;

e CO3/laHH€e YCJIOBUHU /I Pa3BUTUSI YMEHUM MPOEKTHO-HUCC/Iel0BaTe/IbCKOM,
TBOPUYECKOU [IeITeTbHOCTH.

Ha wusyuenne ¢usuku (6a30BbIM ypoOBeHb) Ha YPOBHE CpeZiHErO OOIIero
obpazoBanust otBoAuTCs 136 yacoB: B 10 Kiacce — 68 yacoB (2 yaca B HeJjei0), B
11 knacce — 68 yacoB (2 yaca B HeZIeJ0).

[Mpennaraemeiii B TiporpamMme Mo ¢u3MKe TepeueHb JiabopaTOpPHBIX U
TIPAaKTUYECKUX pabOoT sB/IsSeTCS peKOMEeH/I0BaHHBIM, YuMTe/lb JefaeT BbIOOp
TIpOBeJieHUs] 1abopaTOPHBIX PAOOT M OMBITOB C YYETOM WHAWBU/Ya/IbHBIX
0CcOOeHHOCTel 00yJaroIIUXCS.



COAEPXXAHUE OBYUEHUA
10 KJTACC

Pa3pes1 1. ®usuka ¥ MeTOABI HAYYHOI'0 I03HAHUSA

®u3nka — Hayka O Ipupofe. HayuyHble MeTOAbI IO3HAHUS OKPY’Karollero
mupa. Posb SKcriepyMeHTa U TeOpuM B IIpoLiecce TIO3HAHUS TIPUPOJBI.
OKCrepyMeHT B (PU3KKe.

MopenvpoBanue (U3MYeCKUX sIBJIeHMHA U TpouLeccoB. HayuHble ryrnoressbl.
dusnueckre 3aKO0HbI U TeopuM. ['paHULIBI NPUMEHUMOCTUA (PU3UYECKHX 3aKOHOB.
[IpuHLMIT COOTBETCTBUA.

Ponb 1 MecTto ¢uU3UKKM B (pOPMHUPOBaHUM COBPEMEHHOW HAyUHOM KapTHHBI
MHPpa, B IPAaKTUYECKOU J1eATe/IbHOCTH JIFOZEN.

LemoHcmpayuu

AwnasoroBele U 1U(pOBbIE H3MepUTebHbIE TIPUOOPHI, KOMITbIOTEPHbIE
JaTYMKH.

Pa3pen 2. MexaHUKa

Tema 1. Kunemamuka

MexaHnueckoe JABrKeHUe. OTHOCHUTE/TBHOCTb MeXaHWUYeCKOro JBHKEeHMUS.
Cucrema orcyéra. TpaeKkTopusl.

[TepemeliieHre, CKOpPOCTb (Cpe/iHSIsi CKOPOCTb, MTHOBEHHas CKOPOCTb) U
yCKOpeHHe MaTepua/ibHOW TOUKH, UX TIPOEKIMM Ha OCU CHUCTeMbl KOOpPAUHAT.
CrioxkeHue TrepeMellleHU U C/I0’KeHre CKOPOCTel.

PaBHOMepHOe M paBHOYCKOPeHHOe TpsIMOIMHeHoe [BikeHue. ['paduku
3aBUCMMOCTU  KOOpJMWHAT, CKOPOCTH, YCKOpeHUus, TIyTM U T[epeMelleHus
MaTepHa/ibHOM TOUKU OT BPEMEHHM.

CBo0OosiHOe TIaZieHre. Y CKOpeHre CBOOOIHOTO T1a/|eHuSl.

KpuBonuHeiiHoe  JBrKeHue. [IBibKeHHWe  MaTepuaJbHOM  TOUKH  T10
OKDY’>KHOCTH C TIOCTOSIHHOM T10 MO/Iy/IF0 CKOPOCTbIO. YTJ/IOBasi CKOPOCTh, JIMHeHast
cKopocTk. [Teproa 1 yactoTta obparrieHusi. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHUuecKre yCTPOMCTBA UM MPAKTHUYeCKOe TIpUMeHeHue: CIHUJ0MeTp,
JIBIDKEHHe CHapsiZIOB, lieMHble U peMEéHHbIe Tlepe/iauu.

LlemoHcmpayuu

Mogenb cucteMbl OTCYéTa, WITOCTPALIUS KMHEMaTUUeCKHUX XapaKTepPUCTHK
JIBIDKEHUSI.

[TpeoOpa3oBaHye ABWKEHUI C UCTIOI30BaHUEM ITPOCTHIX MEXAHU3MOB.

[TageHue Tes B BO3Ayxe U B pa3pe’KeHHOM TIPOCTPaHCTBe.

Habmonenne aBwkeHUs1 Tesna, OpOIIEHHOro II0f, YIJIOM K TOPHU30HTY H
TOPU30HTA/BHO.



V3mepeHue yCKOpeHUsi CBOOOHOTO TIaZieH s,

HamnpasieHne CKOpOCTU MPU JBUKEHUHU 10 OKPY>KHOCTH.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

V3yueHre HepaBHOMEDPHOTO JBW)XEHUs C Lie/Ibl0 OrpeZesieHUs] MTHOBeHHOU
CKOPOCTH.

WccnenoBaHre COOTHOLLIEHUS MeXAYy MYTSIMH, TPOUZEHHBIMU TeJIOM 3a
1oc/iefioBaTe/lbHble  paBHble IIPOMEXYTKA BpPeMeHU IIpU PaBHOYCKOPEHHOM
[BIJKEHWH C Haya/IbHOM CKOPOCTBIO, PABHOW HYJIHO.

N3yueHne [BM>KeHHU LIapHKa B BI3KOU XKUAKOCTH.

V3yyeHue ABM>KeHUs Tesla, OPOIIIEHHOTO TOPU30HTABHO.

Tema 2. Junamuka

[IpuHuyun  otHocurenbHOCTH  ['amues.  IlepBeid  3akoH  HproToHa.
WNHuepryanibHbIe CUCTeMbl OTCYETA.

Macca Ttena. Cwia. [lpunyun cynepno3viuu cuil. Bropor 3akoH HeroToHa
JJ1s1 MaTepyuaJbHOM TOUKU. TpeTuit 3akoH Hbl0TOHA /1711 MaTepraibHbIX TOYEK.

3aKOH BceMUpHOro TaroreHus. Cuna TsDkecTtd. I[lepBas KocMuueckast
CKOpOCTb.

Cwuna ynipyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bupl TpeHus (1OKos1, CKOMbXeHus, kKaueHus1). Cuna TpeHus. Cyxoe
TpeHre. Cuia TPeHUs! CKOJIbKEeHUS U CWjla TpeHUs NMoKosl. KosguuyeHT TpeHus.
Cwuia cornpoTHUB/IeHUS TIPU ABWKEHUU TeJla B XKUJKOCTU WU/ rase.

[TocTymnaTesibHOe U BpalllaTesibHOE ABM>KeHHe abCOI0THO TBEPOTO TeJa.

MoMeHT CuW/IbI OTHOCWMTE/IbHO OCHU BpalleHus. Ilnedo cubl. YcnoBud
paBHOBeCHs TBEPAOIO TeJa.

TexHUuyeckre yCTPOMCTBA W TpaKTHYeCKOe MNpPUMEHEeHHe: TMOAIIUITHUKHY,
[IBUKeHUe UCKYCCTBEHHBIX CITyTHUKOB.

LlemoHcmpayuu

SABneHvie WHepLIUMU.

CpaBHeHre MacC B3aUMOZEMCTBYIOIIUX TeJl.

Bropou 3akoH HbroTOHa.

W3mepenue cut.

CrioxeHuve CUJL.

3aBUCUMOCTb CUJIBI YTIPYTOCTH OT AiehopMaLiui.

HesecomocTts. Bec Tesa npu yCKOpeHHOM TOAbEMeE U T1a/IeHUH.

CpaBHeHVe CUJI TPeHUs MOKOSI, KaUeHHs U CKOJIbKeHUS.

YcnoBusi paBHOBecusl TBEPAOro Tesa. Buibl paBHOBeCHSI.

YueHuueckuli 3kcnepumeHm, aabopamopHble pabombi

V3yyeHue ABm>xeHUst OpyCKa 1o HaK/JIOHHOM TIJIOCKOCTH.



NccnenoBanue 3aBUCMMOCTU CWJT YIIPYTOCTH, BO3HUKAIOLIUX B MPYXUHE U
pe3uHOBOM 00pa3ije, OT UX AeopMariii.

VccnepnoBaHve yCa0BUM paBHOBECHS TBEPAOro Teja, WMEIOLEro OCh
BpalL|eHus].

Tema 3. 3aKOHbI COXpAHEHUS1 8 MEXAHUKe

WmMnynbc MaTepuanbHOW TOUKM (Tena), CUCTEMbl MaTepUaJbHbIX TOYeK.
Wmnynec cusibl ¥ M3MeHeHue HMILy/bCa Tejla. 3aKOH COXPaHeHWs UMITYJ/IbCa.
PeakTrBHOe [IBIKeHue.

Pabora cuibl. MOIIHOCTH CUJTBI.

KuHeTnyeckasi SHeprus MaTepuaJbHOW TOUKU. Teopema 00 H3MeHeHUH
KWHETUYEeCKOW SHEepruu.

[ToTeHuManbHas SHeprus. [ToTeHumanbHas SHeprus yIIPYyro
nedOpMUPOBAaHHOM  TIPY>KUHBI.  [loTeHI[ManbHasg  JHEPrus Tefa  BOIW3U
TIOBEPXHOCTU 3eMJIU.

[ToTeHUManbHBle ¥ HeINOTeHLWa/lbHble  CHUJIbI. Cesa3b  paboThbI
HEeIOTeHJMa/IbHBIX CWJI C W3MEHeHHeM MeXaHWYeCKOU SHEepPruM CHUCTEeMbI TeJl.
3aKOH COXpaHEeHUs] MeXaHUUeCKOU SHEePrru.

Yripyrue v Heynpyrve CTOJIKHOBEHUS.

TexHUUeCcKre yCTPOMCTBA M IMpaKTUUeCKOe MPUMEHEHHe: BOJOMET, KOIEp,
TMIPY’KMHHBIM [TUCTOJIET, IBW)KEHHUE paKer.

LlemoHncmpayuu

3aK0H COXpaHeHUsl UMITy/IbCa.

PeakTHBHOe [IBW)KeHUe.

[Mepexop roTeHI[Ma/ILHOW YHEPTUY B KWHETUYECKYI0 U 00paTHO.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombl

V3yyeHure abCOMIOTHO HEYMPYroro yJapa C TOMOIIBI0 [BYX OJAWHAKOBBIX
HUTSIHBIX MasiTHUKOB.

WccnenoBanue cBsisd paboThl CU/IBI C M3MeHEHHEeM MeXaHUueCKOW SHepruu
TeJla Ha [IpUMepe pacTsKeHUs1 pe3MHOBOI0 XKI'yTa.

Paspen 3. MonekyisipHas (pu3nKa 4 TepMOMHAMHKA

Tema 1. OcHO8bI MO/1EKY/ASIPHO-KUHEMUYeCKoll meopuu

OCHOBHBIE TTI0JIOKEHUSI MOJIEKY/ISIPHO-KUHETUUeCKOW TEeOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe aBwxkeHue. [duddysus. Xapakrep ABWKeHUS U
B3aMMOJIEICTBUSl 4YaCTML] BewecTBa. MoJenu CTpoeHUs] ra3oB, >XUAKOCTEU U
TBEP/BIX Tesl U 00bsICHEHNe CBOMCTB Bell[eCTBa Ha OCHOBe 3THUX Mogeseil. Macca u
pa3Mepbl Mosiekys1. KosnuecTBo BeljectBa. IToctosiHHass ABorazpo.

TeruioBoe paBHOBecue. Temneparypa U eé usmepeHue. IlIkana TemnepaTryp
Henbcus.



Mogenb wupgeanbHoro rasa. (OcCHOBHOe ypaBHeHHE  MOJIEKY/ISIPHO-
KUHeTUYeCKOW TeopvHr HZeasbHOro ras3a. AOCostoTHasi TemriepaTypa Kak mepa
cpefHell KWHeTWYeCKOW S5HepPruy TersioBOro [JBWyKeHWsl dYactvl rasa. Illkana
temriepaTyp KenbBuHa. ['a3oBble 3akoHbI. YpaBHeHUe MeHgeneeBa—KnanenpoHa.
3akoH [danbToHa. M3omporjecchl B Hiea/ibHOM Ta3e C IMOCTOSHHBIM KOJTMUeCTBOM
BemjecTBa. ['paduueckoe TipeJcTaBieHre W30IPOLECCOB: M30TepMa, H30X0pa,
n3o0apa.

TexHruuyeckue yCTpOWCTBA M TpakTUUeCKoe TIpUMEHeHHe: TepMOMeTp,
b6apomeTp.

LlemoHcmpayuu

OnbIThl, [JOKasbIBarlolllMe [UCKPEeTHOE CTPOeHHe BellecTBa, QoTtorpaduu
MOJIEKY/I OpraHu4eCKUX COeJUHeHU.

OnbIThI TI0 AU(PY3UU XKUAKOCTEN U ra3oB.

Moienb 6pPOYHOBCKOTO JBHKEHMUS.

Mogens onbita LTepHa.

OnbITHI, Jl0Ka3bIBatoIIIMe CyLLeCTBOBaHUe Me>XXMOJIEKY/ISIPHOTO
B3aUMO/IEeHCTBUSI.

Moienb, WTFOCTPUPYIOLIasi IPUPOAY JaB/IeHUs ra3a Ha CTEHKU COCy/ia.

OnbIThl, WUTIOCTPUPYIOIME ypaBHEHHWEe COCTOSIHUS W/eaJibHOTO Trasa,
M30MPOLeCCHI.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombl

OmnpegeneHre Macchl BO3[yXa B KJIaCCHOM KOMHaTe Ha OCHOBe M3MepeHUi
00BbEMa KOMHATHI, /JaBJ/IeHUsl U TeMIiepaTyphl Bo3/lyXa B Hell.

ViccnenoBanue 3aBUCMMOCTU MeXKY NapaMeTpaMu COCTOSTHUSI Pa3peKeHHOT 0
rasa.

Tema 2. OcHoébl MepMOOUHAMUKU

TepMoarHaMUuecKasi cUCTeMa. BHYTpeHHsisl SHeprusi TepMo/MHaMU4ecKou
cucTeMbl U criocoObl eé u3meHeHusi. KonuuectBo TerioTel U pabota. BHyTpeHHsis
HeprUss ~ OJIHOATOMHOTO  WJea/ibHOTO  rasa. Buabl  Teruionepeaauu:
TeTUIONPOBOHOCTb, KOHBEKLIWS, U3/TydeHue. Y/elbHas TeryIoEMKOCTb BelllecTBa.
KonuuecTBO TeMI0ThI TPU Terjionepejayve.

[Mousitne 06 aguabaTHoM mpouecce. [lepBbiii 3aKOH TepPMOAWHAMUKHU.
[TpuMeHeHre TIepBOTO 3aKOHAa TepMOAWHAMHUKU K u3oripoiieccam. ['paduueckas
WHTeprpeTalys paboThl rasa.

BTopoii 3akoH TepMoiiHaMuK. HeoOpaTUMOCTh MPOLeCCOB B TIPUPO/IE.

TersioBble  MamwmHbl.  [IpUHLMMBI  [JeHCTBUS ~ TEIUIOBBIX  MallIWH.
[TpeoOpa3oBaHusl SHEPrWM B TeIJIOBBIX MalliMHaX. Ko3(QduiyeHT r110/1e3HOTO
JercTBUs TeryioBod MaiiuHbl. Llukn KapHo U ero Ko3(duIMeHT I0e3HOro
JercTBUsl. DKOJIOTUYecKre Tpo6/ieMbl TerI09HepreTUKY.



TexHUuyeckre YCTPOMCTBA MW TNPAKTAYECKOe TMpPUMEHEHHe: [IBUTaTeslb
BHYTPEHHET0 CropaHusi, ObITOBOW XOJ0JWU/IbHUK, KOHAULIMOHED.

LlemoHcmpayuu

Vi3mMeHeHre BHyTpeHHEH >HEpruM Tejla TIPU COBEpIIEeHWH PAbOTHI: BLUIET
NpoOKY 13 OyTBIIKK 107 [JelCTBHEM CXKaToro BO3[yXa, HarpeBaHue 3¢upa B
NaTyHHOU TpyOKe TyTéM TpeHus (BHe0eMOHCTPALUs).

V3meHeHne BHYyTpeHHEW 3Hepruu (TeMriepaTyphbl) Tejla Py Tervionepejaye.

OnpIT 10 aAWabaTHOMY pacIIMpeHHI0 Bo3AyXa (OIMbIT C BO3AYIIHBIM
OTHUBOM).

Moienu mapoBoi TypOuHbI, ABUraTessi BHyTPEHHEr0 CropaHusi, peakTUBHOT'O
JIBUTaTeIsl.

YueHuueckull 3KcnepumeHm, aabopamopHble pabombil

N3mepenue yaenbHOM TEIIOEMKOCTH.

Tema 3. AzpezamHbie cocmosiHus éeujecmea. Pazoebie nepexoobl

[Tapoo6pa3oBanue U KoHjeHcalys. VcriapeHue u kumeHue. A6contoTHas 1
OTHOCHUTe/bHAsl BJI&KHOCTb BO3Ayxa. HaceblneHHbld nap. YJenbHas TeIuioTa
napoo6pa3oBaHus. 3aBUCUMOCTb TeMIIEPaTyphbl KUTIEHUS OT /laB/IeHUs.

TBépgoe Teno. Kpucranivueckue u amop@Hble Tesa. AHU30TPONUSI CBOWCTB
kpucta/uioB. Kuzakue kpuctayibl. CoBpeMeHHble Marepuasbl. [lnaBieHue u
KpUCTasUTu3alus. Y esbHasl TeruioTa riasieHus. Cybmmariusi.

YpaBHeHHe TeryioBoro banaHca.

TexHuuyeckre yCTPOMCTBA M MPAKTAUYECKOe TPUMeHeHue: TUTPOMeTp W
TICUXPOMETP, KaJIOpUMETP, TEXHOJIOTUM TOJIyYeHUs] COBPEMEHHbIX MaTepuasioB, B
TOM YMCJ/Ie HaHOMaTepuaaoB, U HAHOTeXHOJIOIUH.

LlemoHcmpayuu

CBOUCTBA HACBILEHHBIX TAPOB.

Kurienue ripy NOHW>KEHHOM [1aBJIEHUMU.

CriocobbI 3MepeHuUst BJIA)KHOCTH.

Habsro/ieHre HarpeBaHUs U T/IaB/IeHMsI KPUCTA/I/TMUEeCKOTO BellecTBa.

[eMOHCTpaLUs KpUCTAJIJIOB.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

V3mepeHrie OTHOCUTE/ILHOM BIaXKHOCTH BO3/yXa.

Pa3pen 4. dinekTpoaguHaMuKa
Tema 1. dnekmpocmamuka
OnekTpusauys Tes. OJIeKTPUYeCKUW 3apsz. /[Ba BHJa 3/1eKTPUUeCKUX
3apsAf0B. IIpOBOJHUKM, OUIIEKTPUKUM U IIOJYIIPOBOSHUKU. 3aKOH COXpaHEeHUs
3JIeKTPUYECKOro 3apsija.
BsaumopeiictBue 3apsag0B. 3akoH KysioHa. ToueuHblid 3/1eKTpUUeCKUN 3apsif.
OnekTpuyeckoe mosie. Harnpsok€HHOCTBb — 3/1eKTpyryeckoro rmnoss.  IIpuHomn



CyNeprno3vLUA 37eKTPUUYeCKUX Tosier. JIMHUU HanpsykKEHHOCTU 3/1eKTPUUYeCKOro
TIOJIS1.

Pabora cunm  3nekTpocTtatdueckoro  mnonas.  IloteHiman.  PasHocTh
NOTeHMa/oB. [IpOBOAHWKYM U [USMEKTPUKU B 3JIEKTPOCTAaTUUECKOM TIO0JIe.
OvsnekTprueckasi MPOHULIAEMOCTb.

OJIeKTPOEMKOCTb. KoHzieHcaTop. D/1eKTPOEMKOCTh TIJIOCKOIO0 KOHZeHcaTopa.
OHeprus 3apsyKeHHOr0 KOHZeHcaTopa.

TexHUuyeCcKre YCTPOWMCTBA WM MPAKTAUECKOe MpPUMEHEeHHe: 3JIeKTPOCKOT,
3/IEKTPOMETpP, 3/7eKTpOCTaThUecKas 3allfuTa, 3a3emJieHue 3JIeKTPOIpubopoB,
KOH/IEHCATOpP, KOMMPOBA/IbHBIM arirapaT, CTPYUHbIN TTPUHTEP.

LlemoHcmpayuu

Y CTpOUCTBO M IPUHLIMIT [IeUCTBUS 3/IEKTPOMETPa.

B3avmMogelicTBre Ha3/IeKTPU30BaHHBIX TeJl.

DJIeKTpUUEeCKOe M0Jie 3aPSKEHHBIX TeJl.

ITpoBOIHUKH B 3/1IEKTPOCTaTAUUECKOM I10JIE.

DJIeKTpoCTaThueCcKasi 3alljuTa.

V3neKTpUKY B 3/1IEKTPOCTaTUUECKOM TI0JIe.

3aBUCHMMOCTb  3JIEKTPOEMKOCTM IIJIOCKOTO KOHJeHcaTopa OT IUIOLagu
TJIaCTHH, PACCTOSTHUSI MEXXAY HUMH U [U3/IeKTPUUYECKOW MPOHUIIaeMOCTH.

OHeprus 3apsyKeHHOr0 KOHZeHcaTopa.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombl

W3mepeHue 3/1eKTPOEMKOCTH KOHZIEHCATOpa.

Tema 2. ITocmosiHHbili 31ekmpuyeckull mok. Toku @ pa3auuHbIX cpedax

ONeKTpUUeCKU TOK. YCJIOBUS CYL[eCTBOBAHUSI 3/€KTPUUECKOr0 TOKa.
Nctounuku Toka. Cuia Toka. [1oCcTOSHHBIN TOK.

Haripskenue. 3akoH Oma /151 yyacTKa Lielu.

DJIeKTpUUYeCKOe COMNPOTUBJIEHUE. YleJlbHOe COMNPOTUBJ/IEHWE BeleCTBa.
[TocneoBaTenbHOE, Mapasie/ibHOE, CMelllaHHOe COeJMHeHVe IIPOBOJHUKOB.

Pabora »snekTpuueckoro Toka. 3akoH [Dbkoyns—/leHia. Mol[HOCTb
3JIEKTPUYECKOr0 TOKaA.

OJIEKTPOABWIKYLLIAs CWJIa U BHYTPEHHee COIMPOTHUB/IEHWE HCTOYHMKA TOKa.
3akoH OMa [i/151 TIO/THOU (3aMKHYTOM) 3/1eKTprueckoi 1jend. KopoTkoe 3aMbIKaHUe.

ONeKTPOHHAas  MNPOBOJWMOCTb  TBEDABIX  METa/uIOB.  3aBUCHUMOCTb
CONPOTHBIIEHUSI META/IJIOB OT TemIiepaTypbl. CBepXIpOBOJUMOCTb.

DeKTpUuuecKri TOK B BakyyMe. CBOMCTBA 3/IEKTPOHHBIX ITyYKOB.

[TonyripoBOgHUKH. CobcTBeHHast u Tip¥MecHast TIPOBOJIUMOCTb
T0JTyIPOBOIHUKOB. CBOMCTBa p—Nn-Tiepexo/a. [1oyrnpoBoJHUKOBEIE TIPUOOPHI.

ONeKTpUYeCKMd TOK B pacTBOpax M  paciulaBax  3JIeKTPOJIUTOB.
DJIEKTPO/IUTUYECKast JUCCOLUALUA. DNIEKTPOJIN3.



ONeKTpUuuecKud TOK B rasax. CaMOCTOSITe/TbHbIM W HEeCaMOCTOSITe/IbHbIN
pa3psa. Mosnus. [1na3sma.

TexHWuyeckre yCTPOMCTBA M TMpPAaKTUYECKOe TIpUMEHeHHWe: amIiepMeTp,
BOJIbLTMETP, PeOCTaT, WCTOUYHWKM TOKa, 3JIeKTpOHarpeBarejbHbIe MPHUOOPHI,
3/IEKTPOOCBETUTE/IbHBIE TIPUOOPHI, TEPMOMETD COTIPOTHB/IEHUS, BaKyYyMHbIN U0/,
TEPMUCTOPHBI U (POTOPE3UCTOPHI, MOTYTPOBOAHUKOBBIN U0/, Fa/bBaHUKA.

LlemoHcmpayuu

V3mepeHue CUJTbI TOKA U HaTIPsDKEHUSI.

3aBUCUMOCTb COMPOTHUBJIEHUSI L[UIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
TJI0L[a/Iv TIOTIEPeYHOr0 CeueHrs U MaTepuasa.

CMelllaHHOE COeJIJMHeHYe TTPOBO/JHHUKOB.

[Ipsimoe wu3MepeHUe 5/IeKTPOJBWXKYLLed cwibl. KOpOTKOe 3aMbIKaHUe
raJibBaHM4eCcKOro 3jieMeHTa U OlleHKa BHYTPEHHET 0 CONPOTUB/IEHUSI.

3aBUCUMOCTb COTIPOTUBJIEHUS] META/IJIOB OT TeMIlepaTyphl.

[TIpoBOMMOCTB 3JIEKTPOJIUTOB.

VickpoBoM paspsizi v IPOBOJMMOCTb BO3/yXa.

OAHOCTOPOHHSISI MPOBOAUMOCTD [TUO/A.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

N3yueHue cMeI1aHHOTO COeJUHEHHsI Pe3UCTOPOB.

N3mepeHre 3/1eKTPOJIBUXKYILIEU CU/IbI UCTOYHMKA TOKA U €ro BHYTPEHHEro
COTMPOTUB/IEHUS.

Habmtozenue s/eKTposum3a.

MexnipeagMeTHbIe CBA3U

W3yuenune Kypca ¢u3uku 6a3o0Boro ypoBHsi B 10 Kjlacce OCYIeCTBJISIETCS C
YUETOM COfiep)KaTe/lbHbIX MEXKIIpeJAMETHbIX CBsi3eli C KypcaMd MaTeMaTUKH,
buonoruu, XMMUH, Teorpadry U TEXHOJIOTHH.

MedcnpeOmemHble noHssmusi, CBsi3aHHble C W3y4eHHWEM METO/I0B Hay4yHOTO
TO3HAHWs: siBJIeHWe, Hay4Hbld (pakKT, TUroTes3a, (pusnueckas BeIWUMHA, 3aKOH,
Teopwusi, HaOMOieHre, SKCTIePUMEeHT, MO/ie/IMPOBaHUe, MO/iefTb, U3MepeHHe.

Mamemamuka: peleHue CHUCTeMbl ypaBHEHWM, JuHeWHasi (QyHKLYS,
napabona, runep6osia, Ux rpadMKU U CBONCTBA, TPUTOHOMETPUYeCKHe (DYHKIUU:
CUHYC, KOCUHYC, TaHI'€HC, KOTaHT'€HC, OCHOBHOE TPUT'OHOMETPUYECKOe TOXKJEeCTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCH KOOP/IMHAT, CI0)KeHHe BeKTOPOB.

Buonozusi: MexaHuueckoe [BW)XeHUe B >XMBOW ripupoge, auddysus, ocmoc,
TeT/I000MeH KUBLIX OPraHWU3MOB (BH/Ibl TeILIOTepe/jauM, TeTJIoBOe paBHOBeCHe),
3/IeKTpUUeCKUe sIBJIeHUs B XKUBOU MpHUpO/Ie.

Xumusi: JUCKpeTHOe CTpPOeHUe BelljeCTBa, CTPOeHHWe aTOMOB 1 MOJIEKYJI, MOJIb
Bell[eCTBa, MOJISIpHasi Macca, TeruioBble CBOWCTBA TBEPABIX Tes, XXUAKOCTEN U



ra3oB, 3/IeKTpUUYeCKWe CBOWCTBA METa/l/IOB, 3/€KTPOJIMTAYECKas [UCCOLMallus,
rajibBaHUKa.

TIeoepacpusi: BNa)KHOCTb BO3/lyXa, BETPbI, 0apoMeTp, TepMOMET.

TexHonozus: Tipeobpa3oBaHve [BMXKEHHN C KCI0J/Ib30BaHHMEM MeXaHW3MOB,
yu4éT TpeHUsi B TeXHHUKe, TMOJIIUITHUKY, WCIO0Jb30BaHUe 3aKOHa COXpaHeHWs
UMIlyJibCa B TexXHUKe (pakeTa, BOAOMET W JApyrue), ABUratelb BHYTPEHHETO
cropaHwusi, mapoBasi TypOuHa, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOIOTHUH
TOJTyUeHHUs] COBPEMEHHBIX MaTepuajioB, B TOM UWC/ie HAHOMAaTepuajoB, U
HAHOTeXHOJIOTHH, 3/IeKTPOCTaTHUeCcKasi 3all[uTa, 3a3eM/ieHHe 3J/IeKTPOIpub0pOB,
KCepOKC, CTPYHHBIN TIPUHTEP, 3/IeKTpPOHarpeBare/ibHbIe ipuOOpHI,
3/IeKTPOOCBETUTE/IbHBIE PUOOPHI, ralbBaHUKa.

11 K/TACC

Pa3pgen 4. JneKTpoguHaMHUKa

Tema 3. MazHumHoe nosie. 3/1eKMpoMazHUMHAs1 UHOyKYus

[TocTosiHHble ~ MarHuUThl.  B3aumopencTBHe  TIOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe Ttione. BekTop MarHuTHOM WHAYKUWMU. [IpyHIMO Cyneprno3uiyu
MarHWTHbBIX MoJied. JINHMM MarHUTHOM WHAYKLWW. KapTWHa JWHWAKW MarHWTHOU
VIHAYKLAU 110711 TIOCTOSIHHBIX MarHUTOB.

MarHutHoe TIO/fle TPOBOJHHMKA C TOKOM. KapTWHa /AMHUN WHAYKLUU
MAarHUTHOI'O TIO/ISl [JIMHHOTO TMPSIMOrO TIPOBOJHUMKA U 3aMKHYTOT'O KOJIbLIEBOTO
TIPOBO/IHUKA, KaTyIIKU ¢ TOKOM. OnbIT IpcTefa. B3armoaelicTBre NpOBOJHUKOB C
TOKOM.

Cuna Amrepa, eé MOAy/b U HaripaBJieHNe.

Cwuia JlopeHija, eé MOJly/b M HaripaB/ieHUe. [IBryKeHre 3apsyKeHHOW YaCTULbI
B OZTHOPO/ITHOM MarHUTHOM I1o71e. PaboTa cunbl JlopeHria.

fBneHvie 5/IeKTPOMarHUTHOM HWHAYKUMM. [lOTOK BeKTOpa MarHUTHOMU
VHJYKLUM. OJIeKTPOJBWKYILlass Cula WHAYKUUM. 3aKOH 37€KTPOMarHWTHOMU
vHAYKLUU Dapajes.

BuxpeBoe snekTpuyeckoe T1iojie. OJIGKTPOABWKYLLAS CWla WHAYKLUU B
TIPOBOJHUKeE, IBMKYILeMCS ITOCTyIaTe/IbHO B OJHOPOAHOM MarHUTHOM I10J1€.

ITpaBusio Jlenua.

NHAyKTUBHOCTb.  fIB/leHMe CaMOMHIYKLUMW. OJIEKTPOABWIKYLLAs  CUla
CaMOUHAYKLIUMU.

OHeprust MarHUTHOI'O M0JIF KaTYLIKX C TOKOM.

DJIeKTPOMarHuTHoe MoJie.

TexHUUyeCcKre YCTPOWCTBA M MPAKTAUECKOe TMpPUMEHEeHWe: TOCTOSSHHbIE
MAarHuThl, 3/IeKTPOMAarHWThl, 3JIEKTPOJBUraTe/lb, YCKOPUTE/NU 3j1eMeHTapHbIX
YaCTUL], UHAYKLMOHHA T1eUb.



LlemoHcmpayuu

OneIT Opcrena.

OTKJ/I0HEeHHe 3/IeKTPOHHOI0 MyYKa MarHUTHBIM T10JIEM.

JIMHUM VHYKL[AY MarHATHOTO TI0JISI.

B3anmogelicTBre JBYX MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

HevictBre cunbl JlopeHLla Ha MOHBI 37IEKTPOJIUTA.

SBneHue 5/1eKTPOMarHUTHOW UHYKLIWU.

IIpaBusno Jlenua.

3aBUCHMMOCTb 3JIEKTPOJBWKYLLEN CHJIbI UHAYKLMHA OT CKOPOCTU U3MEHeHUS
MarHMTHOIO MOTOKa.

SIB/1eHre CaMOUHAYKLUY.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombl

V3yyeHrie MarHMUTHOI O T10J11 KaTYLLIKKU C TOKOM.

VccnepnoBaHue 1eCTBUSI IOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

VccnenoBaHue siBieHUs 3/1eKTPOMarHUTHOW UH/YKLIWU.

Pa3pen 5. Kosie0aHusi ¥ BOJIHBI

Tema 1. MexanuuecKue u 3/1eKmpomazHuImHble Ko/1e0aHusl

KonebarensHass  cucrema. CBoOOAHBIE ~ MeXaHMUeCKHEe  KoJyie0aHUSI.
apmonuueckre Kosiebanus. [lepuof, yacTtoTa, aMIuiUTyAa M (as3a KosieOaHUM.
[Ipy>KMHHBI MasTHUK. MaTreMaTUueCKUM MasiTHUK. YpaBHEHHEe TapMOHUUYeCKUX
Kosiebanuii. [IpeBpaitieHrie SHePryuy MPU rapMOHUYECKUX KOJieOaHHsIX.

KonebaTenbHbiii KOHTYp. CBOOO/HBIE 3/IEKTPOMAarHUTHBIE KoJjieDaHUS B
WiealbHOM KojiebarelbHOM KOHType. AHAOTUs MeX]y MeXaHWUeCKUMU U
3/IeKTPOMarHUTHbIMU  KoJiebanussMu. Popmyna TomcoHa. 3akoH cOXpaHeHUs
SHEPTUU B UJiea/ibHOM KosiebaTesTbHOM KOHTYpe.

[TpencraBieHre 0 3aTyXaloluX KojebaHUsx. BeIHYyX/IeHHbIe MeXaHUUeCKUe
KonebOaHusi. Pe3oHaHC. BbIHYKZIeHHbIe 3/1eKTPOMarHUTHbIe KosieOaHMs.

[TepemenHbli TOK. CHHyCcOWJanbHBIM TMepeMeHHbId TOK. MOILHOCTb
MepeMeHHOr0 TOKa. AMIUIMTYZHOe U [eWCTBYIOllee 3HaueHWe CUIbl TOKa U
HarpspKeHUsl.

Tpanchopmarop. TIponsBoACTBO, Tepefiaua M MOTpeOsieHre 3/1eKTPUUeCcKoi
SHepruu. JKOJIOTUYeCKre PUCKW TIPU TIPOM3BO/ICTBE 3/IeKTpO3Hepruu. KynbTypa
VICTI0/Tb30BaHUs1 3/IEKTPOHEPTHH B TIOBCEJHEBHOM »KU3HHU.

TexHUUeCcKue YCTPOMCTBA W TIpaKTH4YeCKoe TIpUMeHeHue: 3/eKTpUdecKuil
3BOHOK, FeHepaTop nepeMeHHOro TOKa, TMHUM 3J/IeKTporepeiay.

LemoHcmpayuu

ViccnemoBaHue TapamMeTpoB Kosie0aTesbHOM cHUCTeMbl (TIPY)KWMHHBIA WIN
MaTeMaTU4eCKUU MasiTHUK).



Habtro/ieHue 3aTyxarommx Koie6aHui.

VccnemoBaHre CBOMCTB BBIHYKIEHHBIX KOIeOaHMM.

Habmtonenue pe3oHaHca.

CBo0OO/HbBIE 3/IEKTPOMAarHUTHBIE KOTe0aHUs.

OcuuiorpaMMel (3aBUCMMOCTU CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHU) JIJist
3/IeKTPOMAarHUTHBIX KOJleOaHUH.

Pe3oHaHC TmipyM TOC/Ie[OBaTelbHOM COEJUHEHHWH pPe3UCTOpa, KaTYLIKH
VH/[yKTUBHOCTH Y KOH/IeHCaTopa.

Mopenb TMHUM 371eKTpONepesaun.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

VccnenoBaHve 3aBUCMMOCTU TIepUo/ia MajibIX KoJjiebaHUM Ipy3a Ha HUTH OT
JJTUHBI HUTU Y MaccChl Tpy3a.

WccnenoBanne mnepeMeHHOrO TOKa B LeMAd W3  MOCIe0BAaTeIbHO
COeIMHEHHBIX KOHZEHCAaTOPa, KaTyIIK/A U pe3ucTopa.

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

MexaHuueckue BOJHBI, yca0BUSI pacnpoctpaHeHusi. [lepuoa. CKoOpocTb
pacrpoCcTpaHeHusi W [JIMHA BOJHBL. [lomepeuHble ¥ MPOJOJIbHBIE BOJIHBL.
WNurtepdepeniius 1 qudpakijyis MexaHu4eCcKUX BOJIH.

3ByK. CkopocTb 3ByKa. ['/poMKOCTb 3ByKa. BricoTta ToHa. TemOp 3ByKa.

D1eKTPOMAarHUTHbIE BOJIHBL. Y CJIOBUSI U3TyUYeHUsT 3/IeKTPOMAarHUTHBIX BOJIH.
B3avmuasi opuenTauys BektopoB E, B, V B snekTpomarautHou BosiHe. CBOMCTBA
3/IeKTPOMarHUTHBIX BOJIH: OTpakeHue, MpesioMJieHre, Mo/sipusanus, AUQpakius,
vHTepdepeHIusi. CKOPOCTh 3/IeKTPOMarHUTHBIX BOJIH.

[[Tkana 3/1eKTPOMarHUTHBIX BOJH. [IprMeHeHUe 3/IeKTPOMarHUTHBIX BOJH B
TeXHUKe U OBITY.

[IpyHLMIBI pagyOCBA3U U TesleBUAeHUs. Pafronokanuys.

ONeKTPOMarHUTHOE 3arpsi3HeHre OKPY Karollleld Cpe/ibl.

TexHUuyeckue yCTPOMCTBA M TpaKTUYeCKoe TMpUMeHEeHHe: My3bIKaJbHbIe
VHCTPYMEHTHI, YJ/IbTPAa3BYKOBasi AWAarHOCTMKA B TEeXHUKe W MeJWLIMHe, pajap,
paZiIMOTIPUEMHIIK, TeJIeBU30p, aHTeHHa, TejilepoH, CBU-meub.

LlemoHcmpayuu

OO6pa3oBaHue ¥ pacrpoCTpaHeHHe TIOTePeUHbIX U MPOI0IbHBIX BOJIH.

Konebmtoreecst Teso Kak UCTOUHHMK 3BYKa.

HabsroieHre oTpaykeHus ¥ IpesioM/IeHUs] MeXaHU4eCKUX BOJTH.

Habntonenue naTepdeperiiyy 1 Audpakiiiyi MeXaHUUeCKUX BOJTH.

3BYKOBOW Pe30HAHC.

HabsrofieHre CBS3M TPOMKOCTU 3BYKa W BBICOTBI TOHA C aMIUTUTYZOW U
YacTOTOM KosieOaHMiA.



WccnenoBanne  CBOMCTB — 3/IEKTDOMArHUTHBIX — BOJIH: OTpa’kKeHwue,
ripesioM/ieHue, nojsipusauys, Audpakuys, UHTepdepeHLusl.

Tema 3. Onmuka

l'eomerpuueckass onTtuka. [IpsMonMHeNHOe pacrpoCcTpaHeHHWe CBeTa B
oZHOpoAHOU cpefe. JIyu cBeTa. ToueuHbIM UCTOYHUK CBeTA.

OTpakeHre cBeTa. 3aKOHbLI OTpakeHUsI cBeTa. [TocTpoeHre n306pakeHUH B
IIJIOCKOM 3epKarie.

[TpenomeHuve cBeta. 3aKOHBI TIpe/IOM/IeHHsT CBeTa. AOCOMIOTHBIN MOKa3aTe/lb
nipeiomsieHusi. [losHOe BHyTpeHHee oTpakeHue. [lpefenbHbBIM Yroa MOJHOTO
BHYTPEHHEr0 OTPa’KeHUsI.

Hucniepcus ceeta. CroXKHbIN cocTaB 6esioro certa. LigerT.

Cobuparoliiue ¥ pacceuBaroljue JiMH3bl. ToHKasg JiMH3a. @DOKycHoe
pPacCTOsTHUe W OITHYecKash CWla TOHKOM J/nH3bl. [locTpoeHue H300pakeHWM B
coOuparolyx W paccemBaroluX JuH3axXx. PopMysa TOHKOMW JIMH3bI. YBeIuueHue,
JlaBaeMoe JIMH30M.

[Tpegensl MpUMEHUMOCTH FeOMETPUYECKOW OMTHKM.

BonHoBasi ontuka. WHrepdepeHiusi cBeta. KorepeHTHble WCTOYHUKHU.
YcinoBusi HabmofeHUs MaKCUMyMOB W MWHMMYMOB B HHTep(epeHI[MOHHOMN
KapTUHE OT [IBYX CHH(a3HbIX KOr€PeHTHbIX UCTOUHUKOB.

Oudpakiusi cera. [udpakiyoHHas pemiéTka. YcjaoBue HabmromeHus
[VIABHBIX ~MakKCUMYMOB TIpM TlaJleHMd MOHOXPOMaTHMYeCcKOro CBeTa Ha
M(PPaKIMOHHYIO PEelléTKY.

ITonapusanus ceeta.

TexHUuyeckre yCTPOMCTBA U TIpaKTUUeCKOe TMpHMEHEeHWe: OUKH, Jyma,
doToanmapat, IPOEKIMOHHbIM arrapaT, MUKDOCKOI, TeJeCKOr, BOJIOKOHHas
OMTHKa, AU(PPaKMOHHAS PellETKa, TOJISIPOU.

LlemoHcmpayuu

[IpsiMonviHeliHOe pacrpoCTpaHeHWe, OTpakeHWe W T[pe/ioMJIeHre CBeTa.
OnTuueckuie IpubOpHI.

[ToniHOE BHYyTpeHHee oTpakeHue. Moziesib CBeTOBO/A.

WccnenoBanue cBONCTB n300pakeHU B TMH3aX.

Mopeny MUKpPOCKOIa, TeecKorna.

Habsroienre nHTepdepeHIy CBeTa.

Habmonenne audpakiuu ceeTa.

Habntonenue aucriepcru cBerta.

[TonyyeHue crieKTpa C MOMOLLBIO TIPU3MBI.

[TonyyeHue crieKTpa C MOMOILIbIO AUGPAKLIMOHHOW PellIETKU.

HabsroieHue mossipy3aliviy CBeTa.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl



W3mepeHue 1oKa3aTesisi Ipe/IOM/IeHUs CTeK/Ia.
VccnepoBaHre CBOMCTB M300paykeHU B TMH3AX.
Habntonenue aucriepcry cBerta.

Pa3zgen 6. OcHOBBI crieliia/IbHOM TeOPUU 0THOCUTE/TbHOCTH

['paHuibl  TIPUMEHUMOCTM  KJIaCcCMUYeCcKOM  MexaHuku.  [locTynaThl
CreLUaJibHOW TeOpUM OTHOCUTE/IbHOCTU: WHBAapUAHTHOCTb MOAYJSE CKOPOCTH
CBeTa B BaKyyMe, MPUHLIUIT OTHOCUTEIbHOCTH JWHILTENHa.

OTHOCUTETLHOCTh OJJTHOBPEMEHHOCTH. 3ame/j/IeHle BPEMEHM U COKpallleHHe
JUTAHBI.

OHeprusi U UMNyJibC PeSTUBUCTCKOU YaCTULIBL.

CBsI3b MacChl C SHepPruer U UMIYJIbCOM PeISITUBUCTCKOM YaCTHULIbl. DHeprus
TIOKOSI.

Pa3pen 7. KBanroBas ¢usuka

Tema 1. DnemeHmMbI KEAHMOBOLI ONMUKU

®otonHbl. ®opmyiia [11aHka cBsi3u sHeprum (GOTOHA C €ro 4YaCTOTOU. DHeprus
Y UMITyJIbC (DOTOHA.

OTtkpbiTHe U uccaefoBanre dhoTo3ddexrta. OnbiThl A. I'. CTo/ieToBa. 3aKOHBI
doTtoapdekra. YpaBHeHue OuHIITelHa A5 hoTodPdekra. «KpacHas rpaHuLia»
dboToaddekTa.

Hasnenue cBeta. Ombitel [1. H. JleGenesa.

XUMHUecKoe JIelCTBUe CBeTa.

TexHUUeckue yCTPOMCTBA U MpaKTUUeCKOoe TNpUMeHeHHWe: (OTO3/1eMEHT,
dboTolaTUMK, co/iHeuHasi OaTapesi, CBeTOJHO/I.

LlemoHcmpayuu

®oT103¢h(deKT Ha yCTaHOBKe C LIMHKOBOM TM/IaCTUHOM.

WccnenoBaHue 3aKOHOB BHelllHero (hoTo3ddekra.

Cseroauop,.

CosiHeuHasi 6aTapesi.

Tema 2. CmpoeHue amoma

Mogens atoma TomcoHa. OnbiTel Pe3epdopga mo paccessHUIO O -UacCTHL.
[InanerapHas wmopens artoma. Iloctynatel bopa. M3nyueHuve U TiOr/IOL[eHUe
(OTOHOB MpU Tepexo/ie aToMa C OJHOr0 yPOBHSI SHEPrud Ha [Jpyrov. Buibl
criekTpoB. CIieKTp ypOBHEH 3Hepruu aToMa BOJOpO/a.

BosiHoBBIe cBoMcTBa yactul]. Bonnel fe bponnsa. KopnyckyasipHO-BOJTHOBOU
Zlyau3M.

CHNOHTaHHOE U BBIHY>K/IEHHO€E U3/TyueHHUe.

TexHUUyeCcKre YCTPOMCTBA U TMpPAKTUUYECKOe TPUMEHEeHHe: CIeKTPaJIbHbIU
aHam3 (CreKTPOCKOIT), 1a3ep, KBAaHTOBBIM KOMITbIOTEP.



LlemoHcmpayuu

Mopens onbita Pesepdopa.

OrnpeziesieHye JIMHBI BOJIHBI J1a3epa.

HabromeHue iiHeMUaThIX CIIEKTPOB U3TyUYeHusl.

Jlasep.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

HabsroieHue iMHeYaToro crexkTpa.

Tema 3. AmomHoe s10po

OKCIepuMeHThl, [O0Ka3bIBalolljie CJA0KHOCTb CTpoeHus sifipa. OTKpbITHUe
paguoakTuBHOCTH.  OmnbiTel  Pe3epdopsa 1o ompezeneHut0  COCTaBa
pafivoakTUBHOrO wu3nydyeHus. CBoiicTBa anbda-, 0OeTa-, ramma-u3nydeHusl.
BivsiHve paZinoakTUBHOCTH Ha >KVBble OpPraHU3MBbl.

OTKpbITHE TIPOTOHA U HeWTpoHa. HykioHHass mofenb siipa ['eiizeHOepra—
NBaneHko. 3apsaz sgpa. MaccoBoe unciio sigpa. M30Torsl.

Anbda-pacniasi. ONeKTPOHHbIM U TO3UTPOHHBINA OeTa-pacmaz. ['amma-
y3J/lydyeHre. 3aKOH PaJIMOaKTUBHOIO pacriaza.

OHeprus CBsi3u HYKJIOHOB B sifipe. SlnepHbie cusibl. [dedekT Macchl sipa.

AnepHebie peakuuu. [eseHve u cuHTe3 siziep.

SfnepHbiii peakTtop. TepmosiepHbli cuHTe3. IIpobGremMbl W TepPCIeKTUBbI
[lePHOU SHEPreTUKU. JKOJIOTUYECKHe aCIleKThl /jePHOW SHePreTHUKHU.

OJieMeHTapHble YacTULbl. OTKpBITHE TT03UTPOHA.

MeTo/p1 Hab/IFOIeHNST M PerUCTpal[iy 3/ieMeHTapHBIX YaCTHI].

dyHaMeHTaIbHbIe B3auMO/jelCTBUsL. EAMHCTBO (pr3ruecKou KapTHHbI MUPa.

TexHUUeCcKre yCTPOMCTBA U MpPaKTHYeCKOe NPUMeHeHHe: J03MMeTp, KaMmepa
BusbcoHa, sifiepHbIi peakTop, aToMHasi 6om0a.

LlemoHcmpayuu

CuéTUMK MOHU3HPYIOIUX YaCTHI].

YueHuueckull 3KcnepumeHm, 1abopamopHble pabombil

WccnenoBaHue TpeKoOB yacTul] (10 TOTOBbIM doTorpadusim).

Pa3pen 8. DieMeHTBI aCTPOHOMMH M aCTPO(PU3NKH

JTanbl pa3BUTUS aCTPOHOMUU. [IpuKiasHOe 1 MUPOBO33peHUeCKOe 3HaueHre
aCTPOHOMUH.

Bun 3Bé3gHoro Heba. Co3Be3jus, SipKHe 3BE37bl, IUIaHETHI, WX BUIUMOE
JIBUKEHHE.

CosiHeuyHasi cucrema.

Connue. ConmHeuHass akTUBHOCTb. McTouHuK >Heprud CosHLI@ U 3BE3[,.
3BE3/Ibl, UX OCHOBHBbIE XapaKTepPUCTUKU. [IrarpamMma «CreKTpa/bHbId KjIacC —
CBETUMOCTb». 3BE3/bl T[JIaBHOM MOC/eJOBAaTe/IbHOCTU. 3aBUCHMOCTb «Macca —
CBETUMOCTb» [Jisi 3BE3[] TJIaBHOW TMOC/Iel0BaTeIbHOCTU. BHyTpeHHee CTpoeHue



3B6371. CoBpeMeHHbIe Tpe/JCTaB/JIeHUs] O MPOUCXOXKAEeHUU U 3Bo/oLmu CoJsHLA U
3BE3]1. OTarbl )KU3HU 3BE3/I.

Mneunsii [lyte — Hamia ['anaktvka. IlosoxkeHve u gBrkeHue CojHIA B
[anakTuke. Tunel rasakTUK. PaguoranakTvKu U KBa3apbl. YépHbIe AbIPHI B siZjpax
rajakTHK.

Bcenennas. Pacimpenne BcenenHoil. 3akoH Xa06sma. Pa3beranuve ranakTuk.
Teopus bonblioro B3psiBa. PelMkTOBOE U3jlyyeHue.

MaciirabHasi cTtpyktypa BeeneHHoli. MeTaranakTuka.

HepeléHnabie Tpo6/ieMbl aCTPOHOMUH.

YueHuueckue Hab00eHus

HabsnroieHusi HeBOOPY)KEHHBIM TI71a30M C MCIO/Ib30BaHUEM KOMIbHOTEPHBIX
TIPUJIOXKEHU! [IJIsl OTIpe/iesieHusT TI0IoXKeHHs1 HebeCHbIX 0OBEeKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHbIe c03Be3/st CeBepHOro moJiyliapusi U sipKuve 3BE3/bl.

Habmopenus B Teneckon JIyHsl, 1iyiaHeT, MieuHoro ITyTu.

O6o00uiaroiiee MOBTOPeHUE

Ponb @u3svku W acTpOHOMMM B 5SKOHOMHUUYECKOW, TEeXHOJOTMYECKOM,
COLIMA/ILHOM U 3TMYeCKOU cepax [iesTeTbHOCTU YesioBeKa, POJjib U MeCTO (PU3UKU
Y aCTPOHOMHU B COBPeMEHHOM HayuHOM KapTHHe MHUpa, PoJib (hM3u4ecKol Teopuu
B (OpPMHpOBaHWM TIpeJCTaB/JeHUA O (U3MYECKOM KapTUHE MHpa, MeCTO
¢du3nUecKoit KapTUHBI MUpPA B 00II[eM psily COBpEMEHHBIX eCTeCTBeHHO-HayUYHbIX
Tipe/ICTaB/JI€HUU O TIPUPOJeE.

MexnpeaMeTHbIe CBSI3H

N3yyeHue Kypca gusuku 6a3oBoro ypoBHs B 11 kjacce OCyIeCcTB/sSIeTCS C
YU4ETOM COZlepKaTelbHbIX MEKIIPeJIMETHbIX CBA3eMd C KypcaMd MaTeMaTHKH,
buonoruu, XMMUH, Teorpadry ¥ TEXHOJIOTHH.

MedicnpeOmemHble noHsAmus, CBsi3aHHble C W3yUYeHHWEM MEeTOJO0B Hay4yHOIo
MO3HAHWsA: fSIBJIEHWe, Hay4HbId (paKT, TUIOTe3a, (pusnueckas BeIWYMHA, 3aKOH,
Teopusi, Hab/roIeHre, FIKCIIepUMEeHT, MO/leTMPOBaHue, MO/le/Tb, U3MepeHue.

Mamemamuka: pelieHve CUCTeMbl ypaBHEHWM, TPUTOHOMETPUUYECKHe
(GYHKLUMU: CMHYC, KOCUHYC, TAHT€HC, KOTAHe€HC, OCHOBHOE TPUIOHOMETPUYECKOoe
TOXX/|eCTBO, BEKTOPbl MU UX MPOEKLWU Ha OCU KOODJWHAT, C/IO)KEHHEe BEKTOPOB,
MIPOU3BO/IHbIE 3/IeMEHTApHBIX (YHKLWM, TPU3HAKKA TM0/00usI TpPeyro/jbHUKOB,
oripeiesieHHe TUIOLAZM TJIOCKUX (GUTryp ¥ 00bEMa TeJl.

Buonozus: 3/eKTpuueckue siBieHUSI B JKMBOW MpuUpoZe, KosebaTenbHble
JIBIDKEHUSI B )KMBOM TIPUpPO/ie, ONTUUECKHe SIBJIeHUsI B YKUBOW MPUPOJe, JeNCTBUEe
paialiii Ha JKMBble OpPraHU3MBl.

Xumus: cTpoeHHe aTOMOB U MOJIEKYJI, KpUCTA/IJTMYeCKasi CTPYKTypa TBEPABIX
TeJ, MexXaHU3Mbl 00pa30BaHUs KPUCTA/UIMYECKOW PpeIETKH, CIeKTPaJbHbIN
aHasms.



TI'eoepacpusi:  marHuTHBIE TOJOCAa 3eMJ/IM, 3a/ie)Kd MarHUTHBIX PV,
dhoToChEMKA 3eMHOU TOBEPXHOCTH, TIpe/iCKa3aHue 3eMJIeTPsSICEHU.

TexHonoz2usi: JMHWAW  3M€KTporiepefiad, TeHepaTop IMepeMeHHOro0 TOKa,
3/1eKTPO/IBUTaTe/lb, WHAYKLMOHHAsl Teub, pajiap, pPaJUOINpPUEMHUK, TeIeBU30p,
aHTeHHa, TenedoH, CBU-neub, MpOEKIIMOHHBIM ammapar, BOJIOKOHHAsl OMNTHUKa,
coyiHeyHasi Oarapes.



INTAHUPYEMBIE PE3YJ/IbTATbBI OCBOEHUSA ITPOI'PAMMBI 110
®N3NKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA

OcBoenne yuebHOro mnpeaMera «@PH3MKa» Ha YpPOBHE CpeJHEro O00II[ero
obpa3oBaHust (06a30BbIN YPOBEHb) O/DKHO 00eCreunTh AOCTHXKEHUEe CIeyHOIIUX
JTMYHOCTHBIX, METAINpeIMEeTHBIX U MIPeJIMETHBIX 00pa30BaTeIbHbIX Pe3y/IbTaToB.

JINUHOCTHBIE PE3YJ/IBTATHBI

JIMUHOCTHBIE pe3y/IbTaThl OCBOEHUsT yuebHOTo rnpeaMera «Pu3nKa» TO/KHBI
OTpa)kKaTb T'OTOBHOCTb M CHOCOOHOCTH OOYyUarolUXCs PYKOBOJCTBOBATHCS
chopMHUpPOBaHHOM BHYTPEHHeM TMO3UWlMel JIMUHOCTH, CHUCTEMOW 1IeHHOCTHBIX
OpHEHTALIWM, TIO3UTHUBHBIX BHYTPEHHUX  yOeXJeHWi, COOTBETCTBYOIIMX
TPAJUI[MOHHBIM IIeHHOCTSIM POCCHUHCKOTO OOIIecTBa, paciivpeHue >KU3HEeHHOTO
OMbITa U OMbITA JeSITe/JIbHOCTH B TpOLiecce peasu3allid OCHOBHBIX HaripaBjeHUM
BOCITUTaTEIbHOU [1eATe/TbHOCTH, B TOM YMCJIE B UaCTH:

1) rpaX/JaHCKOr0 BOCTIMTAHUSA:

cchOopMHUPOBAHHOCTH TPaXKJaHCKOM TIO3ULNK 00yUaroIIierocsi Kak akTUBHOTO U
OTBETCTBEHHOTO UjleHa POCCHHCKOTO 00IIeCcTBa;

MPUHSATHE  TPAJULIMOHHBIX  OOIIeuesloBeUeCKUX T'YMaHUCTUUECKUX U
JIeMOKPaTUUeCKHX 1IeHHOCTel;

TOTOBHOCTh BECTHM COBMECTHYIO J€SITeJIbHOCTh B MHTEpecax rpaXkKZaHCKOro
o0I11iecTBa, yuacTBOBaTh B CAMOYTIpaB/IeHUH B 00pa3oBaTe/lbHON OpraHU3aliuy;

yMeHe B3auMO/IeliCTBOBaTh C COLMaTbHBIMU UHCTUTYTaMU B COOTBETCTBUU C
YX (QYHKIUSIMU U Ha3HAUEeHUEM;

TOTOBHOCTh K TYMaHWUTAapHOMW Y BOJIOHTEPCKOM AesITe/TbHOCTH;

2) NaTPUOTUYEeCKOr0 BOCIIUTAHMSA:

c(hopMHPOBaHHOCTb POCCHUUCKOU rpakJjaHCKOH WUJIEeHTUYHOCTH,
NaTpUOTHU3Ma;

LIEHHOCTHOE OTHOLIEHHWe K TOCYy/JapCTBEHHbIM CHMBOJIAM, AOCTHXKEHUSIM
POCCUICKUX YUEHBIX B 00/1aCTH PU3NKU U TEXHUKU;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMUSI, ITUYECKOT0 MOBEeIeHUS;

CIIOCOOHOCTh OlIeHMBaTh CUTYAlMI0 W TIPUHUMATb OCO3HAHHBIE peIIeHus,
OpPHEHTHPYSCh Ha MOPa/IbHO-HPABCTBEHHbIE HOPMbI U 1|eHHOCTH, B TOM UHCJ/Ie B
JleATe/IbHOCTU YUYEHOT0;

0CO3HaHUe JIMYHOTO BK/1a/la B IIOCTPOEHKE YCTOMUMBOTO OyAyIIero;

4) 3cTeTU4YeCKOro BOCIUTAHMSA:

3CTeTUUeCKOe OTHOIIeHWe K MUPY, BK/IOUasi 3CTETUKY HayuHOTO TBOPYECTBa,
TIpUCYIIero (pu3nueckou HayKe;



5) TPyAOBOro BOCIUTAHMS:

VMHTEpeC K pa3/iMuHbiM cdepaMm npodecCcuoHaNbHOW AesiTelbHOCTH, B TOM
Yucsie CBsI3aHHBIM C (DU3UKOUM U TeXHUKOMW, yMeHHe COBepllaTh OCO3HaHHbIN BbIOOD
Oyayieii mpodeccru v peasM30BbIBaTH COOCTBEHHbBIE >KU3HEHHbIE TIaHbI;

TOTOBHOCTh M CIIOCOOHOCTb K 00pa30BaHUI0 U caMoobpa3oBaHMiO B 006/1aCTH
(Y3UKY Ha MIPOTSIKEHUU BCeU JKU3HY;

6) 3K0/10rH4ecKoro BoCIIUTaHUsA:

c(OPMUPOBAHHOCTb 3KOJIOTUYECKOW KYJbTYpPbl, OCO3HaHHE T[/106aTbHOTO
XapakTepa 3K0JIOTHYeCKUX MpooieM;

TJIaHUPOBaHWE M OCYILeCTB/IEHHE IeMCTBUM B OKPY>KaloIller Cpejie Ha OCHOBE
3HaHMUS LieJield yCTOMUMBOIO pa3BUTHS Ye/I0BeUEeCTBa;

pacllMpeHye OIbITa [JeATelbHOCTH 5KOJIOTMUeCKOM HarpaB/ieHHOCTH Ha
OCHOBe UMeIOIINXCS 3HaHUH 10 (PU3KKE;

7) LIeHHOCTH HAay4YHOI0 MO3HAHUA:

c(OpMUPOBAaHHOCTb MMPOBO33DEHMS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (HU3UUECKOUN HayKU;

OCO3HaHWe 1]eHHOCTUM Hay4yHOW [lesITe/IbHOCTH, T'OTOBHOCTb B IIpoLiecce
n3yueHusi (U3MKKA  OCYLIECTB/SAITb  TIPOEKTHYHD M UCC/IeJ0BaTeIbCKYHO
JesiTe/IbHOCTh UHUBU/YaabHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/IbHbIE YHUBEPCA/TbHbIE yUeOHbIE e CTBUS
Bba3oBble jioruueckKue JJefiCTBYS:
camMoCTosITe/IbHO  (DOpMy/MpOBaTh W aKTyaJM3upoBaTh  Mpobiemy,
paccMaTprBaTh €6 BCeCTOPOHHE;
omnpefie/iATh 1M [JleITeJIbHOCTH, 3aJaBaTh MapamMeTpbl U KPUTEPUM UX
JOCTHXKEHUSI;
BBISIB/ISITh  3aKOHOMEDHOCTM W TMPOTHMBOpeUYUsi B  pacCMaTpUBaeMbIX
bur3UUeCcKuX sIBIeHUSIX;
pa3pabartbiBaTh TUIaH pellleHrs Mpo0eMbl C YUETOM aHaaM3a WMEROIUXCS
MaTepHa/ibHbIX U HeMaTepUa/ibHbIX PeCypCOB;
BHOCUTh KOPPEKTHBBI B J1eSITEIbHOCTh, OLIEHUBATh COOTBETCTBUE Pe3y/IbTaTOB
L[e/I5IM, OL[eHUBaTb PUCKU MOCJ/IeICTBUM JeSITe/IbHOCTH;
KOODJIMHUPOBaTb W  BBIMIOJIHATL pabOTy B  YCIOBHSX  PpeajbHOTO,
BUPTYa/IbHOT'O 1 KOMOMHHUPOBAaHHOTO B3aUMO/IeiCTBYSI;
pa3BUBaTh KpeaTMBHOE MBIIIJIEHHE TIPY PellIeHNH XXU3HEeHHBIX pobieMm.
Bba3oBblie ucciefoBare/bCKHe AeCTBHS:
B/IaJleTb HayYHOW TepMUHOJIOTUEM, K/IHOUeBbIMU TIOHSATUSIMH M MeTOlaMU
(dr3nUeCcKor HayKu;



B/Ia/IeTh HaBbIKaMKU yueOHO-UCC/IeJOBaTeIbCKON W TIPOEKTHOM /1esTe/IbHOCTH
B 00/1aCTH (PM3UKH, CITOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITE/TbHOMY TTOMCKY
METO/IOB peIlleHHs 3aziau (HU3MUeCKOT0 COJIeP)KaHusl, TIPUMEHEHUIO pa3/TMUHbIX
METO/IOB TO3HAHUS;

BIQJIeTh BUJAMHU [JeSTeJIbHOCTH TI0 TIOJIyYeHWI0 HOBOTO 3HAHHUS, €ro
WHTeprpeTalyuy, Tpeobpa30BaHUI0 W TIPUMEHEHWIO B PAa3/IMUHBIX yueOHbIX
CUTYaI[USIX, B TOM UHCJIe TIPH CO3/JaHUM YUeOHBIX TIPOEKTOB B 00/1aCTH (DH3UKH;

BBISB/ISTh TPUUMHHO-C/IEZICTBEHHbIE CBSI3W W aKTya/JM3WpOBaTh 3afauy,
BBI[BUTaTh THUIOTE3y €€ pellleHus, HaXOAWTb AapryMeHThl /il [J0Ka3aTe/bCTBa
CBOUIX YTBEP)K/I€HUH, 3a/]aBaTh MapaMeTpPhbl U KDUTEPUH PELIeHMS;

aHa/IM3UPOBAaTh TMOJyUeHHbIe B XOJ|e PpeIleHus 3a7jaud  pe3yJIbTaThl,
KPUTHUECKU OIIeHWBATh X [JOCTOBEPHOCTh, POTHO3HUPOBATh M3MeHEHHe B HOBBIX
YCJIOBUSX;

CcTaBUTh U (HOPMYJMPOBaTh COOCTBEHHBIE 3a7jaud B 0Opa3oBaTebHOU
NesITe/IbHOCTH, B TOM UHCJIe TIPH U3YUeHUH (PU3UKY;

JlaBaTh OL[EHKY HOBBIM CUTYAI[HsIM, OL[€HUBATh TIPUOOPETEHHBIM OITBIT;

yMeTb T€PeHOCUTh 3HaHUS TI0 (U3MKe B TPAKTHUECKYI0 00J1acTh
JKU3He1esTe/IbHOCTH;

yMeTb UHTETPHUPOBATh 3HAHUS U3 PA3HBIX MPeMETHBIX 00/1aCTel;

BBIIBUTaTh HOBBIE H/IeH, TIpe/jilaraTh OPUTHHaIbHbIE TIOAXO0bI U PeIlleHus;

CTaBUTH MMPOOIeMbI U 3aflauu, IOMYCKAaoIIye albTepHAaTUBHBIE PellleHus.

PaboTa ¢ nuadopmarueii:

B/Ia/IeTh HaBBbIKAMH TTOJTydeHUsT WHGOpMAIU (U3MUYECKOro CO/Iep>KaHUs U3
HWCTOUYHWKOB Ppa3HbIX TUIIOB, CAMOCTOSITEJTbHO OCYII[eCTB/IATh TIOMCK, aHaJIu3,
CHCTEeMAaTU3allui0 M HMHTEpIpeTalyio UHGOOPMAIMM pa3/MuHBIX BUZOB U (hopm
TIpe/ICTaB/IeHNST;

OLIeHMBATh JIOCTOBEPHOCTh MH(OPMaIHH;

WCTIO/Tb30BaTh  CpeAcTBa  WHGOPMAI[MOHHBIX W KOMMYHHMKAI[MOHHBIX
TEXHOJIOTUM B pEIleHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3al[MOHHBIX
3a/au C cobmozeHreM TpeOOBaHW SPrOHOMMKH, TEXHUKH 0e30MacHOCTH,
TWTHEeHBbI, pecypcocOepeXeHHs, IIPaBOBbIX M  STUYECKUX HOPM, HOPM
MH(POPMALIMOHHOM 6e30MacHOCTY;

CO3/laBaTh TEKCThl (PM3UUECKOT0 COJIEP)KaHHWs B Pa3/MUHBIX (opmartax C
yuéTOM Ha3HaueHus1 MHGOPMAIVU U 1IeJIeBO ayTUTOPHUU, BLIOMpPAst ONTUMAJTbHYIO
dopMy IpezicTaB/IeHUS ¥ BU3ya/TH3alliH.

KoMMyHHKaTHBHbBIE YHHBePCa/IbHbIe YueOHbIe /[eHCTBHUS:
OCYIIIeCTB/IATh 00IIjeHre Ha YpoKax (hH3UKH U BO BHEYPOUHOMU JiesiTeTbHOCTH;
pacrio3HaBaTh MPEeATOCHIIKA  KOHGMIMKTHBIX CUTyallud UM CMArYaTh
KOH(/TUKTHI;



Pa3BEPHYTO W JIOTUYHO H3/laraTh CBOK) TOUKY 3PEHHUSI C HCIO/b30BaHUEM
SI3BIKOBBIX CPE/ICTB;

TOHMMAaTh U WCII0/Ib30BaTh MPEUMYI[eCTBA KOMaHHOW W WHAWBU/YaTbHON
paboThI;

BbIOMpATh TEMAaTUKy M METO/[bI COBMECTHBIX [eHCTBHM C yuéTOM OOIIMX
WHTEPECOB ¥ BO3MOXKHOCTEH KaXk/[0T0 UjieHa KOJ/IEKTHBA;

NMPUHUMAThb  LIe/IM  COBMECTHOM  /IeATeJIbHOCTH, OpraHW30BBIBaTbh U
KOOD/IMHUPOBAaTh [JeNCTBUS TI0 €€ [OCTM)KEHUIO: COCTaBJ/IATh TUIAH [IeHCTBUM,
pacripefie/iiTh POIM C YYETOM MHEHMM YYaCTHUKOB, OOCY)XAaTh pPe3y/IbTaThbl
COBMECTHOM paboThI;

OLleHWBAaTh KaueCTBO CBOETO BK/aJa U KaK/AOTO yYaCTHMKAa KOMaHJbI B
0011t pe3ysbTaT 10 pa3paboTaHHBIM KPUTEPUSIM;

npejylaraTb HOBBIE TIPOEKThI, OLIEHWBAaTh UM C TIO3UIMA HOBHU3HBI,
OPUTHMHA/ILHOCTH, MPAKTUUECKOW 3HAUMMOCTHY;

OCYLeCTB/IAITh TIO3UTHMBHOE CTpAaTerMueckoe TIOBe/leHHe B  Pa3IUUHBIX
CUTYaLUsIX, TIPOSIBISITh TBOPUYECTBO U BOOOpakeHHe, ObITh MHULIMATUBHbBIM.

Pery/IaTHBHBIE YHUBEpPCa/IbHbIE yYeOHbIE AeHCTBUA
Camoopranuszanus:

CaMOCTOSITe/TbHO OCYIIeCTB/ISATh T03HABaTe/bHYIO JesiTe/IbHOCTh B 00/acTu
GU3MKM U aCTPOHOMMHM, BBLISIBJSITH MpPOOeMbl, CTaBUTh W (POPMYIUPOBATh
coOCTBeHHbIE 33/]auM;

CaMOCTOSITeJTbHO COCTaB/IATh TUTAaH peIIeHUss PaCYETHBIX U KaueCTBEHHBIX
3a/1a4, T/IaH BBITTOJTHEHHSI TTPAKTHUYeCKOW paboThl C yUETOM UMEIOIIUXCST PeCyPCOB,
coOCTBEHHBIX BO3MOXXHOCTEeH 1 TIPeAIIOUTeHHH;

JlaBaTh OLIEHKY HOBBIM CUTYalL[UsIM;

PACIIUPSATh PaMKH yueOHOTo TIpe[MeTa Ha OCHOBEe JTMUHBIX TTPe/[ITOUTeHHH;

JlefaTh OCO3HAHHBIM BLIOOpP, ApryMeHTHpPOBaTh ero, OpaTb Ha ce0s
OTBETCTBEHHOCTbH 3a pellieHue;

OLIeHHBAaThb TTPUOOPETEHHBIM OITBIT;

criocobcTBoBaTh (POPMHPOBAHWIO U TPOSIBJIEHUIO 3PYAULIMA B 00macTu
(bH3MKH, TIOCTOSTHHO TIOBBIILIATH CBOM 00pa30BaTe/IbHbIN U KYIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOL[HOHA/IbHBIA HHTE/VIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyaIlWsIM, BHOCHUTb KOPPEKTHBHI B JeSITE/IbHOCTD,
OLIeHHMBAaTh COOTBETCTBHE Pe3y/bTaTOB IIeJIsIM;

B/a/IeTh ~ HaBbIKAaMU  TI03HaBaTe/JIbHOM  pedieKCcMM  KaK — OCO3HaHUSA
COBepIllaeMbIX [JeHUCTBUM U MBICJIMTENbHBIX TIPOLIECCOB, WX pe3y/JbTaTOB U
OCHOBAaHUI;

HCTI0/Tb30BaTh TIPUEMBI pedIeKCUU /11 OLIEHKW CHUTYal[iH, BbIOOpa BEPHOIO
pelleHus;



yMeTb OL|eHHWBaTh PUCKHM W CBOEBPEMEHHO TIPUHMMATh peIleHHs I0 UX
CHWKEHHUIO;

NMPUHMMAaTh MOTHMBBI U apryMeHTbl [JDYIMX TpH aHajiu3e pe3y/bTaTOB
JesITe/IbHOCTY;

TIPUHUMATh Cebsl, TOHNUMasi CBOM HeIOCTaTKU U JOCTOMHCTBA;

NPUHMMAaTh MOTHMBBI U apryMeHTbl JDYTMX TIpYd aHajiu3e pe3y/bTaToOB
JesITe/IbHOCTY;

TIpPY3HABaTh CBOE MPaBO Y MPaBO JPYTUX Ha OLIMOKU.

B mpoiiecce AoCTvKeHUs JIMYHOCTHBIX Pe3yJIbTaTOB OCBOEHHS TPOTPaMMbI
no ¢usMke A9 ypOBHS cpeAaHero o0Oijero o0Opa3oBaHus y 00yuaromUXxcs
COBepIIeHCTBYeTCS IMOLIMOHA/IbHBIN VIHTEeJI/IeKT, Tipe/InoJiararorui
c(hOpMHPOBaHHOCTb:

CaMOCO3HaHUS, BK/TIOYAOIIEro CriocCO6HOCTh MOHUMATh CBOE 3MOI[MOHATBHOE
COCTOSIHWe, BUIETb HampaB/ieHUs] pa3BUTHsI COOCTBEHHOW IMOLMOHATBLHOU Cdephl,
ObITH YBepeHHbIM B cebe;

Ccamopery/JMpoBaHUs], BKJ/IIOUAIOL[Er0 CAMOKOHTPO/b, yMeHWe TPUHUMAThb
OTBETCTBEHHOCTb 3a CBOE& TIOBefieHWe, CIIOCOOHOCTb a/alTHPOBAaThCA K
IMOLIMOHA/ILHBIM U3MeHEeHUsIM U TIPOSIBJISATE TUOKOCTh, ObITh OTKPBITBIM HOBOMY;

BHYTPEHHEN MOTHBAL[MM, BK/IIOUAIOLEe CTpeM/IeHHe K JOCTHXKEHUIO Liejii U
yCIiexy, ONTHUMHU3M, WHULIMaTUBHOCTb, YMEHHe [eHCTBOBaTb HCXOJsS W3 CBOUX
BO3MO>KHOCTEH;

IMIIATHH, BKIHOYAOIIel crioCOOHOCTh MMOHUMAaTh SMOLIMOHA/ILHOE COCTOSIHHE
JPYTUX, YUWThIBaTb €ro TIpU OCYIIeCcTBAeHUH oOIijeHus, CrocobHOCTh K
COUYBCTBUIO U COTIEPEKUBAHUIO;

COLIMA/TbHBIX HABBIKOB, BK/TFOUAIOIIUX CITIOCOOHOCTh BBICTPAaMBATh OTHOIIIEHHS
C IPYTUMM JIFO[IbMH, 3a00TUTHCS, TPOSIB/ISTL MHTEPeC U pa3peliaTh KOH(IUKTHI.

INMPEAMETHBIE PE3YJ/IbTATHI

K xoniy obyuenuss B 10 Kjacce mpeaMeTHbie pe3y/bTaThl Ha 0a30BOM
YPOBHe [JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTE Y 00YUaIOI[UXCST YMEHHH:

JIeMOHCTPHPOBATh Ha TIpUMepax pojb U MecTOo (PU3UKA B (HOPMHUPOBAHUU
COBPEMEHHOW Hay4YHOW KapTUHbI MHpa, B Pa3BUTHU COBPEMEHHOW TEXHUKU U
TeXHOJIOTWH, B IPAKTUYECKOU JIesiTe/IbHOCTH JTHO/IEN;

YUUTBhIBaTh TpaHULlbl TIPUMEHEeHUs] U3yUYeHHbIX (U3NUeCKUX MOJeei:
MaTepHasibHasi TOUKa, MHepIi[iabHasi CUCTeMa OTCUéTa, abCOMOTHO TBEP/0€e Terlo,
W/eaqbHbIM ra3, MOJeNu CTPOEHUs Ta30B, KUAKOCTENM U TBED/bIX Tes, TOUeUHbIH
9/IeKTPUUECKUM 3apsi/| TIpH pellieHuH hu3nuecKux 3ajay;

pacrio3HaBaTh (pu3nyecKre sBIeHUs (MPOLecCchl) U OOBSCHATH MX HAa OCHOBE
3aKOHOB MeXaHWKU, MOJIeKY/ISIPHO-KMHEeTUUYeCKOW TeOpUM CTPOeHMs BelllecTBa U



3JIEKTPOJAUHAMUKNA:  paBHOMEpPHOe U  PAaBHOYCKOPEHHOEe  TNPSMOJIMHEeNHOe
JBIDKeHUe, CBOOOZHOe TmMajieHue Tes, [JBW)KEeHUEe TI0 OKDY)KHOCTH, WHepLus,
B3auMo/ielicTBue Ten, Auddy3us, 6pOYHOBCKOe ABM>XEHHe, CTPOeHHe >KUJIKOCTei
Y TBEPABIX TeJl, U3MeHeHHe 00bEMa Tes MPU HarpeBaHUM (OXJIaXKeHUH), TeTJIOBOe
paBHOBeCHe, UCTapeHWe, KOHJeHCalys, IIaB/eHue, KpPUCTa/ulM3alus, KUIleHue,
BJI&YKHOCTb BO3/yXa, ITOBBIIIEHHUE /aB/IeHUs rasa [Py ero HarpeBaHuU B 3aKPbITOM
cocyZe, CBsi3b MeXJy IlapaMeTpamMM COCTOSIHMSI Ta3a B M30IpoLeccax,
3JIeKTpU3aL1s TeJl, B3aUMO/JeCTBUE 3apsi/iOB;

OIHMChIBaTh MeXaHWYeCcKoe [BID)KEHHWe, WCIO0b3ysl (PU3nUecKue BeJTUYUHBIL:
KOOpJ¥HaTa, INyTb, IlepemellleHHe, CKOpPOCTb, YCKOpeHHe, macca Teja, CUIa,
VMITy/IbC Tejla, KUHeTUUecKasi SHeprusi, MoTeHMalbHasi SHeprusi, MexaHuJeckas
pabora, MexaHWYeCKas MOIIHOCTb; TIPU OIMCAHWM TPABWIBHO TPAKTOBAThb
¢u3nUecKuii CMBIC/T UCIIO/Ib3yeMbIX BeMWYMH, MX O0O3HaueHWsT W e[UHULBI,
HaxXoZUTb ()OPMYJIbl, CBA3BIBAIOLIME JaHHYH (PU3MUYECKYH0 BeJUUYMHY C ApPYyTrMMHU
BeJIMYMHAMUY;

OMUCHIBATb W3yUEHHbIE TEIUIOBble CBOMCTBA Tel U TeIUIOBbIE SBJIEHMS,
UCTOJb3ysl (r3UuUecKde Be/JMUYMUHBL: [laBleHWe rasa, TemIreparypa, CpeJHss
KMHeTU4YeCKasi SHeprusi Xa0TU4eCKOro [BWKEeHUsI MOJIeKyJl, CpeJHeKBaJpaThuyHasi
CKOPOCTb MOJIEKYJ/I, KOJIMYECTBO TeIIOTbl, BHYTPeHHsisi SHeprus, pabora rasa,
KO3((ULIMEHT T[I0/Ie3HOT0 JIelCTBUSl TeIUIOBOTO JBUrarTesis; IIPU OIWCaHWUU
NPaBWIBHO TPAKTOBAaTh (DU3UUECKHWM CMBICA MCIOJIb3yEMbIX BeJWYMUH, UX
obo3HaueHWss M eJUWHHULbI, HaxOAUTb (OPMYJ/bl, CBSI3bIBAIOIIME JIaHHYIO
(Y3UUeCKyI0 BeJTMYUHY C APYTUMH BeIUUHMHAM;

OMKCHIBATH U3yUeHHbIe 3/IeKTPUYECKHe CBOMCTBA BellleCTBa M 3JIeKTPUUeCKHe
siBJIeHUs1 (TIPOLIeCChI), UCIOb3Ysl (U3NUYECKre BeJIMUYUHBIL: 3/1eKTPUUeCKUN 3apsif,
3JIEKTpAYeCKOe I10J1e, HallpSUKEHHOCTD 10715, ITOTeHL1al, pasHoCTh IT0TeHL[1aloB;
NP OMNWCAHUM TNPABWIBHO TPAKTOBaTh (PU3WUECKUM CMBICJT HCIOIb3yEeMbIX
Be/IMUMH, MX 0003HAuUeHWs W e[WHUIIbl; YKa3biBaThb (POPMYJIbI, CBS3bIBAIOIIME
JJAHHYIO (PU3MUeCKYI0 BeJIMUKMHY C [PYTUMU BeJIMUYMHAMU;

aHa/IM3UpOoBaTh (PU3MUeCKHUe TPOLIeCChl Y SIBJIEHUSs], WCIO0Jb3ysl (U3nUYecKre
3aKOHbI Y NIPUHLUIILL: 3aKOH BceMUpHoOro taroteHus, I, II u III 3akoHsl Hbr0TOHa,
3aKOH COXpaHEeHUsl MeXaHWUeCKOW SHepPruM, 3aKOH COXpPaHeHUs UMITYJIbCa,
TIPUHLIMIT CYTIEPIIO3ULIMA CWJI, TIPUHLMIT PaBHOMNPAaBUSl WHEPLMAIbHBIX CHUCTEM
OTCUéTa, MOJIEKY/ISIDHO-KUHETUUeCKYI0 TeOpUI0 CTPOEHHs BellleCTBa, Ia30Bble
3aKOHBI, CBS3b CpeJlHe KMHETUYEeCKOW SHEPIUM TelJIOBOrO ABWKEHUSI MOJIEKYJI C
abCoJIOTHOM TeMIiepaTypoy, TepBbIii 3aKOH TepMOJMHAMUKH, 3aKOH COXpaHeHHsI
3JIEKTPUUYECKOr0 3apsiZia, 3akoH KysioHa, mpy 3TOM pas/ivyaTb CJIOBECHYHO
(OpMyJ/IMPOBKY 3aKOHa, ero mMaTeMaThyeckoe BbIDa)KeHHe M YC/I0BUs (TpaHULbl,
00/1acTH) IPUMEHUMOCTH;



OOBSICHITH OCHOBHBIE TIPUHLIMIIBI ~ JEMCTBUS  MallliH, TpPUOOPOB U
TeXHUYECKHUX yCTPOWMCTB; pa3/nuaTh YC/I0BHs X 6e30racHOro HCI0/Ib30BaHHUs B
TIOBCe/ITHEBHOM JKU3HU;

BBITIO/IHSTh 3KCMEPUMEHThI M0 WCCAeI0BaHUIO0 (PU3NUYECKUX SBJIEHUN U
TIPOLIECCOB C HCIIO/Ib30BaHHWEM TIPSIMbIX U KOCBEHHBIX HW3MepeHWM, TIpU 3TOM
dbopmynvpoBath TipobsieMy/3ajauy W TUIOTe3y yueOHOro SKCIIePUMEHTa,
cobupaTth yCTaHOBKY W3 TMpeJJioKeHHOro 000pyAoBaHMs, TIPOBOAUTL OIBIT U
¢bopMy/IMpOBaTh BHIBO/IbI;

OCYLIEeCTB/ISITh MPsSIMble U KOCBEHHbIE M3MepeHUsT (PU3NUeCKUX BeTUUUH, TIpU
3TOM BBIOMpAThb ONTUMAJIBHBIA CMOCOO WM3MepeHUsi U UCII0/Ib30BaTh H3BECTHBIE
MeTO/Ibl OLIEHKH TTOTPeIIHOCTeN U3MEePEeHNH;

VCCeloBaTh  3aBUCUMOCTA  MeXJy  (U3NUeCKUMH  BeJUYMHAMH  C
WCII0/Ib30BaHUWEM TPSMbIX U3MepeHUH, MpPU 3TOM KOHCTPYHMPOBaTh YCTaHOBKY,
buKcUpoBaTh pe3y/bTaThl IMOTYYEHHOW 3aBUCUMOCTUA (PU3WYECKHUX BeJUUYMH B
BU/e TabulLl U rpadrKoB, AesiaTh BbIBO/bI 10 pe3yibTaTaM MCC/ie[JOBaHMUS;

cobsrofaTh mpaBuia 6e30macHOro Tpy/a IMpU MpPOBeleHUH UCC/Iel0BaHU B
paMKax ydeOHOro JKCIlepuMeHTa, yueOHO-HCCIe/OBaTe/IbCKOH ¥ TPOEKTHOU
JesiTeJIbHOCTU C WCII0J/Ib30BaHWEM H3MepUTe/IbHBIX YCTPOMCTB W JlabopaTOpPHOTO
obopyoBaHuS;

peliatb pacyéTHble 3afaud C $BHO 33aJlaHHOW (PU3WUYECKOM MOZEeJbO,
WCI0Jb3ysl (hr3uyecKre 3aKOHbI U TIPUHLIUIBI, HA OCHOBE aHa/iv3a YCJI0BUS 3aaud
BbIOMpaTh (PU3NYECKYI0 MOJe/ib, BbIJeNSITh (PU3nuecKre BeJUUYUHbI U (POPMYJIb,
HeoOXoJuMble [/1s1 eé pellleHHs, MPOBOJUTL PacuéThl U OLIEHWBAThb peaTbHOCTh
TMIOJIyYeHHOT'0 3HaueHUs! (Pr3U4eCKOU BeJTMUVHBI;

pelllaTh KaueCTBEHHbIe 33/lauM: BbICTPAUBATh JIOTUUECKU HEMIPOTHBOPEUNBYIO
L[E[IOUKY DPAaCCY)K[EeHUM C OMOpOM Ha W3yueHHbIe 3aKOHbl, 3aKOHOMEPHOCTU U
dbu3nyeckue siB/IeHNS;

UCTO/Mb30BaTh  TIPU  pellleHMA  yueOHbIX  3a/ad  COBpeMeHHbIe
VMH(MOpMaI[MOHHbIe TEeXHOJIOTUM [IJisl TIOUCKA, CTPYKTYPUPOBAHUSI, UHTEepIIpeTalun
Y TIpe/iCTaB/ieHys yueOHOM ¥ Hay4YHO-TIONYJ/IIPHOW MH(MOPMALIUU, TTOTyUYeHHOU U3
Pa3/IMYHbIX UCTOYHUKOB, KDUTUUYECKH aHATM3UPOBATh MOJy4yaemMyro MH(OPMaLHIO;

MIPYUBO/IUTH TIPUMeEPHI BK/1a/la POCCUMCKUX U 3apyDeXHbIX YUEHBIX-(U3UKOB B
pa3BUTHE HayKW, OOBsSCHEHWEe TIPOI[eCCOB OKPY’Kaloll[ero MHpPa, B pa3BUTHE
TEeXHUKHU U TEXHOJIOTU;

WCII0/Tb30BaTh TeOopeThuecKre 3HaHWsl Mo (U3vKe B TMOBCEAHEBHOW >XKU3HU
nJist obecrieueHust 6€30MaCHOCTH TIpY oOpallieHny ¢ MpubopaMu U TeXHUYeCKUMU
yCTPOMCTBAMH, [jisi COXpaHEHUS 3/J0POBbsI U COOJIIO[IeHUsT HOPM SKOJIOTUUECKOTO
TOoBe/IeHUs1 B OKPY Kartollleld cpefie;



paboTtatb B TpyMme C BBINOJHEHWEM Ppa3/MUHbIX COIMA/BHBIX pOJIeH,
TJIaHUPOBaTh pabOTy TpyIMbl, paLMOHAJBLHO pacripefensaTh 0053aHHOCTU U
TIJITAHUPOBATh JleSITe/IbHOCTh B HeCTaHZAPTHBIX CUTYalUsX, aleKBaTHO OI|eHMBAaTh
BKJIaJl Ka>K/IOTO M3 YUaCTHUKOB T'PYIIIILI B PeIlleHre pacCCMaTpUBaeMoii TIpo0JIeMbl.

K xoniy obyuenuss B 11 Kjacce mpeaMeTHbie pe3yJ/bTaThl Ha 0a30BOM
YPOBHE JI0/KHBI OTpa)KaTh CPOPMUPOBAHHOCTb y 00YyUaroIXCsl yMEHUA:

JIeMOHCTPUPOBaTh Ha TpHUMepaxX poJjib U MecTo (H3UKH B (OpMHUPOBaHUHU
COBpeMeHHOM HayuHOM KapTHHbI MHpa, B pPa3BUTHH COBPEMEHHON TeXHUKU U
TeXHOJIOTMM, B MNPAaKTUYECKOU MAesiTe/IbHOCTH JIOZeH, LIeJIOCTHOCTb U €UHCTBO
(dbu3rMuecKol KapTUHBI MHUPa;

YUUTLIBAaTh TPaHUI[bl TIPUMEHEeHWs] HW3YUeHHBbIX (U3UUeCKUX MOo/lenei:
TOUEUHBIN 37IeKTPUUeCKUil 3apsii, Ty4 CBeTa, TOUeUHbIM UCTOUHUK CBeTa, si/ilepHast
MO/ieJib aTOMa, HYK/JOHHasi MOZieJib aTOMHOTO sifjpa TpH pelleHur (PU3nUecKux
3a/1ay;

pacrio3HaBaTh (pusnyeckue siBjieHUs (MPOLeCChl) U OOBSCHATh UX HAa OCHOBE
3aKOHOB 3/71eKTPOJJMHAMUKU U KBAaHTOBOMW (DM3UKU: 3/IeKTpUUecKasi MPOBOIUMOCTb,
TEeI/JI0BOe, CBETOBOe, XMMUUeCKOe, MarHUTHOe [eWCTBUSI TOKa, B3aWMO/ielCTBHe
MarHuTOB, 3JIEKTPOMarHuTHasi HWHAYKLHS, [IedCTBUe MAarHUTHOrO TMOJs Ha
TIPOBOJITHUK C TOKOM U JIBWDKYIIIMMCSI 3apsi/l, 37eKTPOMarHUTHbIe Kojie0aHusi U
BO/IHBI, TIPSIMOJIMHEHOe pacrpoCTpaHeHWe CBeTa, OTpakKeHue, IpeioM/IeHue,
uHTepdepeHusi, gudpaklus W TOJsApU3alUs  CBeTa, [AUCIEepCUst CBeTa,
dboToannekTpuueckuii 3¢gdekT (hoTo3apdekT), CBeTOBOE AaBreHHe, BO3SHUKHOBeHHe
JMMHENYaToro CrekTpa aToMa BOJIOpPOJia, €CTeCTBeHHasi U UCKYCCTBeHHasi

PaZiIM0aKTUBHOCTH;
OMUCHIBAaTb HW3yuyeHHble CBOMCTBA BellecTBa (2/€KTpUUYECKHe, MarHUTHbBIE,
ONTUYECKUe,  SJIEKTPUUYECKYI0  MPOBOAUMOCTb  pas3/MUHbIX  Cpel) |

3/1eKTPOMarHuTHbIe siBJieHUs (TIPOLeCChl), HWCIO/b3ys (Pu3nueckre BeJAUYMHBI:
5JIEKTPUYECKUU 3apsif, CHja TOKa, SJIEKTPUYECKOe HarpshkeHue, 3/1eKTpUYecKoe
COTIPOTHBJIEHWE, Pa3HOCTb TOTEHIIMA/IOB, /JeKTPO/BIIKYIas Cua, paboTa TOKa,
WHAYKLUST MarHATHOTO MoJjsi, cuna Awmrepa, cuna JlopeHlja, WHAYKTUBHOCTh
KaTYIlKH, SHeprusi 37eKTPUYeCKOro U MarHUTHOrO MoJied, Mepuoji ¥ 4YacToTa
KosiebaHuii B KojebOaTe/JlbHOM KOHTYype, 3apsi,. U CWjla TOKa B TIpoLjecce
rapMOHMUECKUX 3JIEKTPOMarHUTHBIX ~KojiebaHui, ¢OKyCHOe pacCTossHue U
ONTUYeCKasi CWa JIMH3bl, MPU OMUCAHUM TPaBUIbHO TPaKTOBaThb (HH3UUECKUM
CMBIC/ HCIIOMb3yeMbIX BeJWYMH, WX 0003HaueHWs] W eJUHUI[bI, YKa3bIBaTh
dbopmysbl, CBSI3bIBAKOIME [J@HHYI0 (DU3UYECKYI0 BeIMYMHY C JApYTUMHU
BeJIMUMHAMU;

OMUCHIBATb H3YyU€HHble KBaHTOBbIE SIBJEHUSI U TIPOLIECChI, MCMOJIb3YS
(du3rMueckre BeMUMHBI: CKOPOCTb 3/€KTPOMAarHWTHBIX BOJIH, [JIMHA BOJIHBI U



4yacToTa CBeTa, SHeprusi U UMITy/bC (POTOHA, TIePUOZ, TI0JIypaciazia, SHeprus CBsi3u
aTOMHBIX $i[lep, IPU OIMCAaHWUM TNPaBUIbHO TPAKTOBaThb (U3NUYECKUN CMBIC/
WCTOJIb3yeMbIX Be/JMUYMH, UX 0003HAueHusi U e[UHULIbI, yKa3biBaTb (OPMYJIb,
CBsI3bIBAIOLME [JAHHYI0 (U3NUYECKYH0 BeJWYMHY C JPYTMMHU BeJMYMHaMH,
BBIUMC/ISITh 3HaUeHHe (PH3UUeCKOi BeIMYUHBI;

aHa/IM3UpOoBaTh (PU3MUeCKHUe TPOLIeCChl Y SIBJIEHUSs, WCIIO0Jb3ysl (U3nUyecKre
3aKOHBI U MPUHLMIBI: 3aKOH OMa, 3aKOHBI M0C/Ie[JOBaTe/IbHOTO U MapasiielbHOro
COeJMHeHUs] TIPOBOJHUKOB, 3akoH /[Ikoynsi—J/leHIla, 3aKOH 35/IeKTPOMarHUTHOMN
VH/YKLIMY, 3aKOH TPSIMOJIMHEHHOr0 pacrpOCTPaHeHusl CBeTa, 3aKOHbI OTPa’KeHUs
CBeTa, 3aKOHbI Mpe/iOM/IeHHsI CBeTa, YpaBHeHHe OuHIITelHa A/ dhoTo3ddeKTa,
3aKOH COXpaHeHWs SHeprvu, 3aKOH COXPaHeHHWsI WMITyJ/ibCa, 3aKOH COXPaHeHHs
5/IEKTPUUECKOr0 3apsiia, 3aKOH COXpPaHeHWsi MacCOBOIO UMc/a, MOCTynaTel bopa,
3aKOH paZIM0aKTHMBHOIO pacraza, Ipu 5TOM pa3/iMuaTh CJI0BECHYIO (POPMY/IUPOBKY
3aKOHa, €ero mareMaTUueckoe BbIpa)kKeHHWe U ycCJjoBUs (TpaHULbI, 0051acTh)
TIPUMEHHUMOCTH;

oTpe/ie/isiTh HallpaB/ieHre BeKTOpa UHAYKLMM MarHUTHOTO T10Jisl IPOBOJHUKA
C TOKOM, CWJIbl AMIiepa U cuibl JIopeHLa;

CTPOWUTb U OIKChIBaTh U300pakeHHe, CO37,aBaeMOe IIIOCKUM 3epKasoM,
TOHKOM JIMH301;

BBITIO/IHSTh 3KCMEPUMEHThI M0 WCCAeI0BaHUIO0 (PU3NUYECKUX SBJIEHUN U
MIPOLIECCOB C MCMO/b30BaHUEM TMPSIMbIX UM KOCBEHHBIX W3MEpPeHHI: MNpU 3TOM
¢opmynupoBate npobieMy/3afauy W TUIOTe3y yueOHOrO SKCIepUMEHTa,
cobupaTth yCTaHOBKY W3 TMpeJJioKeHHOro 000pyAoBaHHs, TIPOBOAUTL OIBIT U
¢bopMy/IMpOBaTh BHIBO/IbI;

OCYILIeCTB/ISITh MPsIMble ¥ KOCBEHHbIE W3MepeHus1 (U3NYeCKUX BeTUUWH, PU
5TOM BbIOMpATh OINTUMaJbHBIA CIOCOO M3MepeHUs U UCII0/1b30BaTh K3BECTHbIe
MeTO/Ibl OLIEHKH TTOTPeIIHOCTeN U3MEePEeHNUH;

WCC/Ie0BaTh 3aBUCUMOCTM  (PU3MYECKMX BeIMUMH C HCI0J/Ib30BaHUEM
NpSMbIX M3MEpeHUi: MpU 3TOM KOHCTPYHMPOBAaThb YCTaHOBKY, (UKCHUPOBAaTh
pe3y/bTaThl IM0JlyueHHON 3aBUCMMOCTH (M3MYeCKUX BeJWYUH B BUje Tabaull u
rpavKoB, JiesiaTh BbIBO/bI 110 pe3y/ibTaTaM MCC/ie[JOBaHMUS;

cobsrofaTh mpaBuia 6e30macHOro Tpy/a IMpU MPOBeleHUH UCC/Iel0BaHUN B
paMKax y4eOHOro SKCrlepuMeHTa, yueOHO-MCCIe0BaTeIbCKOW UM TPOEKTHOU
JlesITe/IbHOCTU C MCIOb30BaHWEM U3MepUTe/bHbIX YCTPOUCTB U /1abopaToOpHOro
obopyoBaHuS;

peliatb pacyéTHble 3afaud C $BHO 3aJlaHHOW (PU3WUYECKOM MOZEeJbO,
VCTIO0JIb3YySl (pr3UUecKre 3aKOHbI M PUHLUIBI, HA OCHOBE aHaau3a yCJI0BUS 3a/auu
BbIOMpaTh (PU3MUECKYI0 MOJesib, BbleNsITh (r3nueckre BeUUWHbl U (POPMYJIbI,



HeoOXoJuMble [/1s1 eé pellleHHs, MMPOBOJUTh PACuéThl M OLIEHWBAThb pPeaTbHOCTh
TI0/TyUeHHOT0 3HaueHus (PU3UUecKoi BeJTMUMHBbI;

pellaTh KaueCTBEeHHbBIE 33/IaUM: BLICTPAUBATh JIOTUUYECKH HEIIPOTHBOPEUHBYIO
I[ETIOYKY PacCy)XeHW C OIOopod Ha W3yueHHbIe 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3rueckue siBJIeHNS;

WCTIO/b30BaTh  TPU  pellleHud  yuyeOHBIX  3a/lad  COBpEMEeHHbIe
WHGOPMAI[MOHHbBIE TeXHOJIOTHH /ISl TIOUCKA, CTPYKTYPUPOBAHMS, UHTEPITPeTalin
Y TIpeJiCTaB/IeHHsI yUeOHOW 1 HayUHO-TIOMY/IIPHOM WH(pOPMAIUH, TTOTyYeHHOH U3
Pa3TUYHBIX UICTOYHUKOB, KDUTHUYECKH aHATM3HMPOBATh M0/ydyaeMyr0 WH(GOpPMaI[HIO;

OOBSICHSITH TIPUHLIUIIBI  J€MCTBUST MalllMH, TIPUOOPOB U TeXHUYeCKUX
YCTPOMCTB, pa3/InyaTh YC/IOBUSA WX 0€30MacHOTO MCIOIb30BaHUS B ITOBCEAHEBHOM
YKU3HU;

TIPUBOUTH TIPUMEPhI BK/Ia/la POCCUNCKUX U 3apyOeXXHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKu, B OOBSCHeHHEe MpOLIeCCOB OKPY’Karoll[ero Mupa, B pa3BUTHe
TeXHUKH U TEXHOJIOTHHA;

HCTI0/Tb30BaTh TeOPeTHUeCKHe 3HaHWsA 10 (GU3UKe B TMOBCEAHEBHOU >KU3HU
A71si obecrieueHus1 6€30MaCHOCTH MpU 00pallleHny C MMpHOopaMy U TeXHUYEeCKUMU
yCTPOMCTBAMH, [I/Isi COXPAaHeHUs 3/10POBbsi U COOJIIO/IeHNSI HOPM 3KOJIOTMUeCKOro
TIOBe/IeHUsI B OKpY>Katolllel cpe/fie;

paboTtatb B TpyMIme C BBITOJIHEHHEM Ppa3/MUHbIX COIMA/LHBIX pOJIeH,
TJIaHAPOBaTh pabOTy TPyIMbl, PAlMOHAJLHO pacripefiensaTh 0053aHHOCTU U
TIJIAHUPOBATh JleATeTbHOCTh B HECTAHJAPTHBIX CUTYyalUsiX, afleKBaTHO OlIeHHWBAaTh
BKJIaJl Ka>K/IOT0 M3 YUaCTHUKOB T'PYIIIILI B peIlleHre pacCMaTpUBaeMoi TTpo0JIeMBI.



TEMATHNYECKOE IVNTAHNPOBAHUE

10 KJIACC
KosinuecTBo 4acoB JJIeKTPOHHbIEe
HaunmveHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/m Kourtposbhsbie | [IpakTHuecku
NMPOrpamMMblI Bcero oOpa3oBare/IbHBIE
paboTbI e paboTbI
pecypchbl
Pa3pen 1. PIBMKA 1 METO/JbI HAYYHOI'O ITO3HAHUSA
bubmoreka IIOK
1.1 ®u3KKa U MeTO/bl HAyUYHOI'O ITI03HAHUS 2 0 0 hitps://m.edsoo.ru/7fA1bE72
Wroro no paspeny 2
Pa3zpen 2. MEXAHHUKA
bubnmoreka IIOK
21 Kuremariika > 0 0 https://m.edsoo.ru/7f41bf72
bubmoTeka LIOK
2.2 Huramika 7 1 0 https://m.edsoo.ru/7f41bf72
2.3 3aKOHbI COXpaHeHUsl B MeXaHUKe 6 0 1 Bubmaorexa IOK
https://m.edsoo.ru/7f41bf72
Wtoro no pa3peny 18
Pa3pen 3. MOJIEKYJISIPHASI ®U3NKA 1 TEPMOJUHAMUKA
OCHOBBI MOJIEKY/IIPHO-KUHETUYECKOMN Bubmioreka IIOK
3.1 9 0 0
TeOpUU https://m.edsoo.ru/7f41bf72
bubmoTeka LIOK
3.2 OCHOBEI TEPMOAHHAMHUKH 10 1 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSTHUSI BellleCTBa. 5 0 0 Bubmuoreka LIOK
' ®a30BbIe TIEPeXO/Ibl https://m.edsoo.ru/7f41bf72




Wtoro no pa3peny

24

Paspen 4. SJIEKTPOJMHAMUMKA

- nexrpoctamika 10 o mesooTEA172
40 ITocTosiHHBIN 3/1eKTPUYEeCKU TOK. TOKM B 1 Bubmoteka LIOK
Pa3IMUHBIX Cpeflax https://m.edsoo.ru/7f41bf72
Wtoro no paspeny 22
PesepBHOe Bpemst 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 K/TACC

KomuecTBo yacoB JJIEKTPOHHbIE
HaunmveHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/m KontpoabHblie | TIpakTHueckue
NMporpamMMsbI Bcero oOpa3oBare/IbHbIE
paboThI paboThI
pecypchl
Paszpen 1. 3JIEKTPOJUHAMUMKA
11 MarnuTtHoe 1oJie. D/IeKTpOMarHuTHas 1 1 3 bubmmoreka LIOK
' UHIYKLYS https://m.edsoo.ru/7f41c97¢
Nroro nio pasgeny 11
Paszpen 2. KOJIEBAHUA U BOJ/IHBI
21 MexaHuueckyre U 3/IeKTPOMarHUTHbIE 9 1 Bbubnmoteka LIOK
' KOJIe6aHust https://m.edsoo.ru/7f41c97¢c
29 MexaHuyeckue U 3/1eKTpPOMarHUTHEIE 5 1 bubmuoreka LIOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
2.3 Onmrka 10 3 Bubmiorexa LIOK
https://m.edsoo.ru/7f41c97c
Wroro nio pasgeny 24

Pa3gen 3. OCHOBBI CIIEIITAJTIbHON TEOPUM OTHOCUTE/IbHOCTH

31 OcHOBBI CrielanbHON Teopyr 4 1 bubmioreka LJOK
OTHOCHUTEe/ILHOCTH https://m.edsoo.ru/7f41c97c
Wtoro no pasgeny 4
Pa3pen 4. KBAHTOBAS ®U3NKA
4.1 OneMeHThbl KBAaHTOBOMN ONTUKHU 6 Bubmmorexa [JOK

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




bubmoreka LIOK

- Crpoetne atone ) https://m.edsoo.ru/7f41c97c
4.3 ATOMHOe s17jpo 5 BubmoTteka IIOK
https://m.edsoo.ru/7f41c97c
Nroro nio pasgeny 15

Paszpen 5. 9JIEMEHTBI ACTPOHOMMHN 1 ACTPOPU3UKH

bubmmoreka LIOK

5.1 OneMeHTbl aCTPOHOMHUU U aCTPOPU3UKHU 7 https://m.edsoo.r/7f41c97c
Wtoro no paspeny 7
Pa3pen 6. OBOBIIAROIIEE IIOBTOPEHUE

61 | OSoSuaouee nosropene ‘ psm et tstcsr
Wtoro no paspeny 4
Pe3epBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




ITIOYPOYHOE IVNTAHUPOBAHUE

10 K/TACC
KoinyecTrBo yacoB JJIEKTPOHHbIe
Jara
Ne uudpoBbie
Tema ypoka KonTposbubie | IlpakTnueckue | H3yUYeHH
n/n Bcero o0pa3oBare/bHbIE
paboThI paboTbI A
pecypchl
du3uKa — HayKa O IIpUpoje.
1 Hayunsie MET(})] bl nofoHIfﬁ 1 Bubmorexa [IOK
y A https://m.edsoo.ru/ff0c32e2
OKpy’Karolllero Myupa
Posib 1 MecTo pU3MKH B
? (hopMHpOBaHUN COBPEMEHHOM 1 bubmmoreka [IOK
Hay4YHOW KapTHUHbI MHpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOH JeITe/IbHOCTH JTI0Zen
MexaHUUecKoe ABKEHUE.
OTHOCUTENBHOCTL MeXaHUUYeCKOro Bubmioteka LIOK
3 1
IBrKeHus. [lepemelljeHre, CKOPOCTb, https://m.edsoo.ru/ff0c3508
yCKOpeHue
4 PaBHOMepHOe NpsIMOJ/IMHEHOe 1 Bubmorteka LIOK
JBIDKeHue https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpeHHOe TIPSIMO/TMHEeHOe 1 bubmmoreka LIOK
JBUKeHue https://m.edsoo.ru/ff0c372e
5 CBobo/iHoe TiazieHHe. Y CKOpeHue 1 bubmmoreka IIOK
CBOOO/THOTO TIaJIeHUSsT https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOe JBrKEHHE.
7 [IBr>keHre MaTepUaJbHOW TOUKHU 10 1 Bubmorexa LIOK
P https://m.edsoo.ru/ffO0c3ada
OKPY’>KHOCTH
8 [IpuHL oTHOCUTe/ILHOCTU ["anues. 1 Bbubmoteka LIOK




NHuepranbHble cUCTeMbl OTCYeTa.
[TepBbiii 3akoH HbroTOHA

https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuna. [IpuHuun

bubmmoreka IIOK

9 CyIepno3uLuu cuj. Bropoli 3akoH
yrep 1 p . https://m.edsoo.ru/ff0c3be8
HeroToHa f/11 MaTepuasbHOW TOUKU

10 Tpetunii 3akoH HeroTOHa f/151 Bubmoreka IIOK
MaTepHa/IbHbIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKOH BCeMUPHOro TaroreHus. Cuna

bubmioTeka LIOK
11 TsbKecTu. ITepBasg KocMuueckas
https://m.edsoo.ru/ff0c3d00
CKOPOCTb

1 Cuia ynpyrocty. 3akoH I'yka. Bec bubmmoreka LIOK
Tesna https://m.edsoo.ru/ff0c3e18
Cuia Tpenusi. KosagduieHT TpeHus.

13 Cuia cgn OTI/IBJIeg)I/IQSJ{;I-l 51 BI/IE(GHI/II/I Bubmorexa [IOK

P puA https://m.edsoo.ru/ff0c3f76
Tesa B JKUJKOCTU UK rase
[TocTynaresnbHOe ¥ BpaljaTesbHOe

14 JIBIKeHWe abCoJTIOTHO TBEPZOTO Tesa. bubmmoreka IIOK
MowmeHT cubl. [11edo cusnel. Y cioBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHsI TBEPJOro Tesla
Vmnynbc MaTepraabHON TOUKH,

15 CUCTeMbl MaTepHa/bHbIX TOUeK. Bbubmioteka LIOK
Wmriyibe cusibl. 3aKOH COXpaHeHus https://m.edsoo.ru/ff0c43d6
VMITy/IbCa. PeakTHBHOe [BU)KeHUe
PaboTa ¥ MOIIIHOCTh CHJIBI.

16 KuneTtnueckast sHeprusi MaTepuajibHON bubmmoreka LIOK
Touku. Teopema 00 U3MeHeHUH https://m.edsoo.ru/ff0c4502
KWUHEeTUYeCKOW SHeprumn

17 IToTeHuanpHasA SHEPrus. bubmioreka LIOK




[ToTeHuManbHAas SHEprust ynpyro
JebopMUpPOBaHHOM MPY>KUHBI.
[MoreHnManbHast SHepPrus Tesia BOIM3U
MOBEPXHOCTH 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[ToTeH1MabHBIE U HETIOTeHLIMaTbHbIe
cusibl. CBsI3b pabOTHI
HeroTeHLIMaIbHbIX CUJI C U3MeHeHHeM
MeXaHU4YeCKOW SHepruu CUCTeMBI TeJl.
3aKOH CcOXpaHeHUsI MeXaHU4YeCKOM
SHEpruu

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

19

JTaboparopHasi pabota
«MccnepoBanue CBsA3u pabOThI CUJTBI C
M3MeHeHreM MeXaHWUeCKOW SHepPTruu
TeJla Ha TIPUMepe PaCTSDKEHUsT
PE3UHOBOTO XKI'yTax»

20

KoHTposibHast paboTa 1o Teme
«Kunemaruka. /JuHaMuka. 3aKOHbI
COXpaHEeHHsI B MeXaHUKe»

Bbubmoteka LIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHbIE TIOI0KEeHHUS1 MOJIEKY/ISIPHO-
KUHEeTU4eCKoU Teopuu. bpoyHOBCKoe
JBKeHue. [luddysus

Bbubmmoreka LIOK
https://m.edsoo.ru/ff0c4dc?2

22

XapakTep JABUXeHUS U
B3aUMO/eMCTBUS YaCTUL] BellleCTBa.
Mogenu cTpoeHus ra3oB, KUAKOCTeN
Y TBEPABIX TeJl

23

Macca mosnekyn. Konnyectso
BeliectBa. [loctossHHas ABorazipo

24

TennoBoe paBHOBecue. Temriepatypa




U eé usmepenue. lllkana Temriepatyp
Lenbcus

Npeanshbiii ra3 B MKT. OcHOBHOe

bubmmoreka IIOK

25 ypaBHeHne MKT https://m.edsoo.ru/ff0c4fde
AbGcosnoTHasi TeMmiepaTypa Kak Mepa

2% Cpe/iHell KWHeTUYeCKON SHeprun bubmmoreka LIOK
[IBIJKeHUs MOJIeKYJ/l. Y paBHeHUe https://m.edsoo.ru/ffOc511e
MengeneeBa-KnanelipoHa

27 3akoH [lanbToHa. I'a30Bble 3aKOHBI
JlaboparopHast paboTa

)8 «ccnegoBanve 3aBUCUMOCTH MEXAY
rapamMeTpamu COCTOSIHUS
pa3peXeHHOro rasza»

79 M3onporeccel B uieajibHOM rase u Ux bubmmoreka IIOK
rpaduyeckoe mnpe/iCTaB/eHre https://m.edsoo.ru/ff0c570e
BnyTpeHHsis sHeprusi
TePMOJAUHAMUUECKON CUCTEMBI U

30 crioco6rl eé u3MeHenusi. Konvuectso Bbubmoteka LIOK
TeTUIOThI U paboTa. BHyTpeHHSsIs https://m.edsoo.ru/ff0c5952
SHepruvst OJHOATOMHOI'0 M/easlbHOr'0
rasa

31 Buppe! Tenionepenauu Bubnmorexa [OK

https://m.edsoo.ru/ff0c5¢36
Y nenbHas TerI0éMKOCTh BellleCTBa.
32 KonnuecTBo TennoThI rpu Bubmaorexa [IOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepeaue. AmabaTHbIN Mporecc
13 [TepBrIii 3aKOH TePMOJUHAMUKH U €r0 Bbubmoteka LIOK

IMpUMEHEHHKE K U30IponeccamM

https://m.edsoo.ru/ff0c5efc




Heo6paTumocTh poLjeccoB B

bubmmoreka IIOK

34 nipupo/ie. Bropoii 3akoH
PUpOJie. BTOP https://m.edsoo.ru/ff0c6230
TepMOJVHAMUKYU

35 [Mpunyun gevicteus u KI1/1 TerioBoit bubmmoreka IIOK
MallWHbI https://m.edsoo.ru/ff0c600a

36 Dukn Kapxo u ero KII/I

37 OKosioruueckre mpobIeMsl
TeI/I03HepPreTUKU

38 O6ob6maroiuii ypok «MoJieKyasipHast Bbubmoreka IIOK
(u3uka. OCHOBBI TEPMOJUHAMUKI» https://m.edsoo.ru/ff0c6938
KonTtposnrHast pabora no Teme

39 «MonekynsipHasi pu3nrka. OCHOBBI Bubmorexa [IOK

YIAp ) https://m.edsoo.ru/ff0c6a50
TepMOJAVUHAMUKI»

40 [Tapoobpa3oBaHye 1 KOH/EHCaLWsl. bubmioreka LIOK
Ncnapenve v kurneHue https://m.edsoo.ru/ff0c63b6
AOGCOIOTHAs! U OTHOCHUTE/TbHAs

41 BJI&YKHOCTh BO3AyXa. HachkllleHHbIN Bubmaorexa [IOK

Ayxa. . https://m.edsoo.ru/ff0c64d8
rnap
TBéppoe Teno. Kpucranimueckue u

4 amop@Hble Tena. AHU30TPONUS Bbubmoteka LIOK
CBOMCTB KpUCTa/IOB. JKujkue https://m.edsoo.ru/ff0c65f0
KpucTanabl. CoBpeMeHHbIE MaTeprasbl
[1naBneHue u KpucTaM3aLusl.

bubmoTeka LIOK
43 Y penvHad TeruioTa riaBieHuUs.
https://m.edsoo.ru/ff0c6708
Cybmmarius
bubmoTeka LIOK
44 YpaBHeHwMe TeryioBoro bamaHca
DABHEHHE TEIIoBor nan https://m.edsoo.ru/ff0c6820
45 OneKTpU3aLus Tesl. DJIeKTpUUeCKUn bubmoTeka LIOK




3apsiZi. [lBa BUZia 3/1eKTPUUECKUX
3apsiioB

https://m.edsoo.ru/ff0c6bcc

HPOBOAHI/IKI/I > AU3JIEKTPUKHU U

46 MOJIYNIPOBOJAHUKU. 3aKOH COXPaHeHUs Bubmaorexa [IOK
YHPOBOA ' P https://m.edsoo.ru/ff0c6bcc
3/1eKTPUUeCKOro 3apsiia
BsaumogericTBue 3aps0B. 3aKOH
47 KynoHa. ToueuHbli 3/1eKTpUUYeCKUIH Bubmorexa [JOK
Y ' P https://m.edsoo.ru/ff0c6ce4
3apsf
Harnpsk€HHOCTB 5/1eKTPUYeCKOro
48 niosig. [IpyHLMI cynepnosuLuu Bubmorteka LIOK
3J1eKTPUUECKUX rojien. JInHuu https://m.edsoo.ru/ff0c6df2
HarpsKEHHOCTU
PaboTa cu 371eKTpOCTaTHYeCcKOro
49 noss. [Torenuman. PasHocTh Bubmiorexa OK
i HHat. https://m.edsoo.ru/ff0c6£00
MOTEHL[UAa/I0B
[1poBOHUKY Y IUS/IEKTPUKU B
POBOA A P bubmioreka LIOK
50 371eKTPOCTaTUUECKOM T10JI€.
https://m.edsoo.ru/ff0c7018
JvsnekTpuyeckasi IpOHULIAEMOCTD
bubmioreka LIOK
51 OJIeKTPOEMKOCTb. KoH/eHcaTo
P A P https://m.edsoo.ru/ff0c7126
OJIeKTPOEMKOCTb MJIOCKOTO
52 KOH/IeHcaTopa. JHeprus 3apsKeHHOro Bubmiorexa LIOK
4 pa. P P https://m.edsoo.ru/ff0c72c0
KOH/leHcaTopa
£3 JTaboparopHasi pabota "/3mMepeHue
3/1IeKTPOEMKOCTU KOHieHcaTopa"
54 [TpuHLMI JeiCTBUS U IPUMEHeHNe

KOH/IEHCaTOPOB, KOMUPOBA/ILHOIO
anmnapara, CTPyWHOr0 IpHUHTepa.




OneKTpocTaThyeckast 3aluTa.
3a3zeMsieHre 3/1eKTPONpUOOPOB

55

ONeKTpUYeCcKui TOK, YCJIOBUS €ero
cyljecTBoBaHUs. [10CTOSHHBIN TOK.
Cwuia Toka. HarpskeHnue.
Conporusrenue. 3akoH Oma it
ydacTKa L[enu1

56

[MocneoBaTenbHOE, TIApasiebHOE,
CMeILIaHHOe COeZUHEeHHEe
TIPOBO/THUKOB. JIabopaTopHasi paboTa
«/3yueHure CMeIIaHHOTO COeIHHEeHHUsT
Pe3UCTOPOB»

Bbubmoteka LIOK
https://m.edsoo.ru/ff0c74£0

57

PaboTa 1 MOIIIHOCTh 37IeKTPUYECKOTO
TOKa. 3akoH [Ixoys-JleHua

bubmmoreka LIOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa /17151 TIOJTHOM (3aMKHYTOM)
3/1IeKTprUYecKou Lenu. Kopotkoe
3ambikaHue. JTaboparopHast paboTa
«M3mepenue 3/JC UCTOYHUKA TOKA U
€ro BHYTPEHHero CONpOTUB/IEHUSI»

bubmoTeka LIOK
https://m.edsoo.ru/ff0c7ae0

59

ONeKTPOHHAsi MIPOBOAUMOCTb TBEPABIX
MeTaJlJIOB. 3aBUCHMOCTb
COMNPOTHUBJIEHUSI METAJIZIOB OT
TeMnepaTypbl. CBepXIpoBOAUMOCTb

60

O/IeKTpUUeCcKUil TOK B BaKyyMme.
CBoiiCcTBa 3/1eKTPOHHBIX ITyUKOB

61

[TosyTripoBOIHUKH, UX COOCTBeHHas U
NpyUMecHast MPOBOAUMOCThb. CBOMCTBA
p—n-niepexoza. Ilo1ynpoBogHUKOBBIE

bubmioreka LIOK
https://m.edsoo.ru/ff0c84ae




rpubopbI
OneKTpUYeCcKui TOK B paCcTBOpax 1

62 pacruiaBax 3J/IeKTPOJIUTOB. 1 bubmioteka LIOK
DJIEKTPOJIUTUYECKast JUCCOLaLUs. https://m.edsoo.ru/ff0c82ba
OJIeKTPOJIU3
OneKTpUYeCcKui TOK B rasax.

63 CamocTosiTeNnbHbIN U 1 Bbubmioteka LIOK
HeCaMOCTOSITe/IbHbIN pa3psz. MoHus. https://m.edsoo.ru/ff0c84ae
[Ina3ma
DnekTpuueckue MpruOOphI U

64 YCTPOUCTBA U UX NPaKTUYeCcKoe 1 Bbubmoteka IIOK
npuMeHeHue. [IpaBua TeXHUKU https://m.edsoo.ru/ff0c86fc
Oe3omacHoCTH

65 O6o01aroIuit ypoK 1 bubmmoreka LIOK
«ONeKTpoAHaMUKa» https://m.edsoo.ru/ff0c88be
KonTponbHast paboTa 1o Teme

66 «DnekTpoctatuka. [TocTosTHHBIN 1 bubnuoreka LIOK
3/1eKTpUUecKuii Tok. TOKU B https://m.edsoo.ru/ff0c8a8a
Pas/IMuHbIX Cpejax»

67 Pe3epBHbIii ypok. KoHTponbHas 1 bubmmoreka IIOK
paboTa 1o Teme "IneKTpoAMHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 Pe3epBHbIN ypok. O600IIaroIHi ypoK 1 bubmmoreka [IOK
o TemaM 10 ksacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68
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11 K/TACC

Ko/mmuecTBo yacoB JJIeKTPOHHBbIE
No Jara uudpoBbie
Tema ypoka KonTposbubie | IIpakTHuecku
n/n Bcero u3yudeHus | oOpa3oBaTe/ibHbIe
paboTbI e paboTbI
pecypchbl
[TocTosIHHBIE MarHUTBI U UX

1 B3auUMO/ieiCTBMe. MarHUTHOe TioJie. 1 bubmmoreka IIOK
BekTop MarHuTHOM UHAYKLMU. JIMHUU https://m.edsoo.ru/ff0c9778
MarHuTHOW UHAYKLIUU
MarnuTHOe I10/1e [IPOBOJHUKA C

9 TOKOM. OrnbIT OpcTesa. 1 bubmoreka LIOK
B3auMogeiicTBre TPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTopHast pabora «/3yueHue 1 1 bubmmoreka LIOK
MAarHuUTHOI'O I10JI KaTYILIKKU C TOKOM» https://m.edsoo.ru/ff0c98fe
[elicTBre MarHWTHOTO TOJIS HAa
NIPOBOJHUK C TOKOM. Cuia AMriepa.

4 JlabopaTopHasi paboTa 1 1 Bubmoreka IIOK
«/ccnenoBaHue 1eUCTBUS https://m.edsoo.ru/ff0c9ac0
TIOCTOSIHHOI'O MarHWTa Ha paMKy C
TOKOM»

[elicTBre MarHATHOTO TOJIS HAa

5 JBIDKYILLYIOCS 3aPsSDKEHHYIO YaCTULLy. 1 bubmoteka LIOK
Cwua Jlopenna. Pabora cuser https://m.edsoo.ru/ff0c9df4
JlopeHyja

6 OJIeKTPOMarHuTHast UHAyKus. [10Tok 1

BEeKTOpa MarHUTHOM UHAYKUWU. 31C
VHAYKLUWUA. 3aKOH 371eKTPOMAarHUTHOU




uHaykiu Papajest

JlabopaTopHasi paboTa
«/ccnenoBanue siBIeHUS
3/IEKTPOMAarHUTHOW UHYKL[AW»

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

NHyKTUBHOCTS. SIB/IeHUe
caMovHAyKUuu. D/1C caMOUHAYKLMH.
OHeprust MarHUTHOI'O 110JI51 KaTYLUKH C
TOKOM. DJIeKTPOMarHUTHoOe I1oJie

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

TexHUUeCcKue yCTPOMCTBA U UX
IIpUMeHeHYe: TTOCTOSTHHbIe MarHUTHI,
3JIeKTPOMAarHuThl, 3JIeKTPO/IBUraTelIb,
YCKOPHWTE/H 371eMeHTapHbIX YaCTHL,
VH/YKLIMOHHAs 1eyb

10

O6o011aroruil ypok «MarHuTHoe
riosie. D/IeKTPOMarHUTHAs! UHAYKLHS»

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

11

KonTponbHast paboTa 1o Teme
«MarHuTHoe T10J1e.
OneKTpoMarHUTHasi UHAYKLIKS»

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

12

CBobo/iHbIE MEXaHUUeCKe
KosiebaHus1. ['apMoHUUecKue
KonebaHus. YpaBHeHHe
rapMOHHMUECKUX KOJIeOaHHH.
[IpeBpalienie sHEpPTUN

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

13

JlaboparopHast paboTa
«HccnepoBanue 3aBUCMMOCTH
repro/ia Majibix KoseGaHuii rpy3a Ha
HUTU OT AJIUHBI HUTH U MacChl TPy3a»

14

KonebarenbHblii KOHTYp. CBOOO/HBIE

bubnmoreka IIOK




3JIEKTPOMAIHUTHBIE KoJie0aHus B
naeajibHOM KoJie0aTe/TbHOM KOHTYpe.
Amnanorus MeXAy MeXaHUYeCKHUMHU U
3JIEKTPOMAarHMTHBIMH KOJ1e0aHUSAMU

https://m.edsoo.ru/ff0cb820

15

®opmysia ToMmcoHa. 3akoH
COXpaHeHUs SHePruy B UjeaJlbHOM
KosiebaTesTlbHOM KOHTYpe

bubmuoreka IIOK
https://m.edsoo.ru/ff0cb9c4

16

[TpeacraBieHue O 3aTyXaroIIUX
KosiebaHUsAX. BbIHYX/I€HHbBIE
MexaHHuuecKue KojiebaHus. Pe3oHaHc.
BbIHY>X/]eHHbIE 3/IeKTPOMAarHUTHbIE
KosiebaHus

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

17

[TepemeHHbIM TOK. CHHYCOUA/IBHBIN
repeMeHHbIN TOK. MOIIHOCTD
MepeMeHHOr0 ToKa. AMITIUTYJTHOe U
JeMCTBYIOLLlee 3HaYeHUe CHJIbl TOKa U
HarpsbKeHust

bubmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancgopmarop. [TpousBogcTBo,
riepeziaua u rotpebsieHue
3/1IeKTPUYEeCKOW SHEPruU

19

YCTpPOWCTBO U MpakTUUeCcKoe
NIpYMeHeH1e 3/1eKTPUYeCKOro 3BOHKa,
reHeparopa repeMeHHOI'0 TOKa,
JIMHUU 371eKTporiepeay

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

20

JKOJIOTUYeCKHe PUCKU TIPU
TIPOU3BO/CTBE 37IeKTPO3HEPIUH.
KynbTypa ncnons3oBanus
5JIEKTPO3HEPIUU B OBCEHEBHOMU
JKA3HU




MexaHHueckre BOJIHbI, yC/10BHA

pacripoctpaHenusi. [lepuog. CKOpOCTb

bubmmoreka IIOK

21
pacrnpoCcTpaHeHus U IJINHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[TonepeuHslie ¥ IPO/0JIbHBIE BOTHbI
2 3ByK. CKOpOCTb 3ByKa. ' pOMKOCTB bubmoreka IIOK
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
OJIeKTPOMarHUTHbIE BOJTHBI, UX
23 cBoMcTBa U cKopocTsb. [llkana bubmiotexa OK
P ' https://m.edsoo.ru/ff0ccfe0
3/1eKTPOMarHUTHBIX BOJIH
[IpuHLMIIBI pagyOCBA3U U
24 TejieBUZieHYs. Pa3BuTre cpesiCcTB
cBa3u. Paguosnokanys
oe KontponbHast pabora «Konebanus u bubmoteka LIOK
BOJTHBI» https://m.edsoo.ru/ff0cc6£8
[IpsimosiMHeHOe pacrpocTpaHeHue
26 CBeTa B OJJHOPOJHOM cpefie. bubnmoreka IIOK
ToueyHbIl UCTOYHUK CBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHBI
27 oTpakeHus cseta. IlocTpoeHue Bubmaorexa [JOK
p L p https://m.edsoo.ru/ff0cd4e0
n300pakeHHii B TUIOCKOM 3epKaiie
[Ipenomnenue ceeta. [TomHOe
)8 BHYTpeHHee oTpaxeHue. [IpesenbHbIi bubmioreka LIOK
YI'0J1 IOJTHOTO BHYTPEHHEero https://m.edsoo.ru/ff0cd7f6
OTpakKeHusl
79 JlabopaTopHast pabora «V3mepeHue bubmoreka LIOK
ToKasaTeJid [peioMJIeHUs CTeK/1ax» https://m.edsoo.ru/ff0cd67a
30 JIun3el. ITocTpoeHue n300pakeHuii B bubmoreka IIOK




mH3e. @opMysia TOHKOM JIMH3BI.
YBenuyeHre JIMH3bI

https://m.edsoo.ru/ff0cddle

JlaboparopHasi paboTa

31 «HWccnenoBanue CBOMCTB
1300payKeHUH B JIMH3aX»
Hucnepcus ceeta. CloXXHBIN COCTaB
1 6enoro ceeta. L]BeT. JlabopaTopHas
pabora «HabsrozeHue qucnepcuu
cBeTa»
33 NuTepdepentus ceeta. Judpakijus Bubmmoreka LIOK
cBeTa. [IudpakijuoHHas peliéTKa https://m.edsoo.ru/ff0ced22
34 ITonepeyHOCTHL CBETOBBIX BOJIH. bubnuoreka LIOK
[Tonspysaris ceeta https://m.edsoo.ru/ff0cf02e
35 Onrtryeckuie IpUOOPHI U yCTPONCTBA U
yCJ/ioBUSI UX 6e301acHOTr0 pUMeHeHH st
['paHUIlbI TPUMEHUMOCTH
36 K/lacCUuecKor MexaHUKU. [TocTynatbl bubmoreka IIOK
Criel[MaabHOM Teopuu https://m.edsoo.ru/ff0cf862
OTHOCUTEJIbHOCTH
OTHOCHTENBHOCTE OJHOBPEMEHHOCTH.
37 3ame/jieHre BpeMeHH! U COKpallleHue bubmiorexa OK
A p parfj https://m.edsoo.ru/ff0cfa42
JUTAHBI
OHeprusi U UMITyJIbC PeISTUBUCTCKON
38 yacTullbl. CBsI3b MacCChl C SHEPTUen U bubmorexa OK
HpL. p https://m.edsoo.ru/ff0cfc68
WMITYJIbCOM. DHeprusi MoKosi
KonTtponbHast pabora «OnTHKa.
. bubnmoreka LJOK
39 OcCHOBBI CrierjMaJabHON TeOpyr

OTHOCHUTE/TBbHOCTU»

https://m.edsoo.ru/ff0cf6f0




®oToHbl. Popmyna [1naHka. Heprus

bubmmoreka IIOK

40
Y UMITy/IbC (DOTOHA https://m.edsoo.ru/ff0cfe16
OTKpbITHE U UCC/Ie0BaHVe Eu6 [IOK
nbmoTeka
41 .0 A.T.
poTos(exTa. OrbITh! https://m.edsoo.ru/ffOcffc4
CroJsieToBa
3akoHbI (poTO3((eKTa. YpaBHeHHUe
42 BI?IHLHTeIC?lI)Ha Hq;{q)d)OTOB(b(geKTa Bubmaorexa [JOK
A ) https://m.edsoo.ru/ff0d015e
«KpacHas rpanuia» ¢otosddekxra
[Hasnenuve ceera. OnbiTel [1. H.
43 JlebemeBa. XviMuueckoe /1efiCTBHe bubmorexa OK
A A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHHUuecKue yCTPOWCTBA U
MpakTUYeCKOoe NMPUMeHeHHe:
44
¢dboTo3/1eMeHT, POTOAATUMK,
Co/THeuHast OaTapesi, CBETOUO]
45 Perenve 3az1au 1o TeMe «32JIeMEHTHI BubmoTeka LIOK
KBaHTOBOM OITHUKU» https://m.edsoo.ru/ff0d0302
Mogaens aroMa ToMcoHa. ONBITEI
46 Pe3epdopja mo paccessHUIO O-uacTy Bubmorexa OK
PDOPA P H- https://m.edsoo.ru/ff0d091a
[1naHeTapHas Moze/nb aTomMa
bubnuoreka IIOK
47 I1 b
OCTy/IaTer bopa https://m.edsoo.ru/ff0d0afa
Nsnyuenue v niorsioijeHre POTOHOB
48 I I/I}ll'le exoze aTOME]llI co H(()il)“o OBHS Bubmaorexa [JOK
p PEXOA . A yp https://m.edsoo.ru/ff0dOafa
SHEepryuy Ha Apyrou. Buzibl crieKTpoB
49 BonHoBble cBoricTBa yacTuL. BosHel Bbubmoteka LIOK

ne bporina. KopnyckysipHo-
BOJIHOBOM flyann3M. CIOHTaHHOe U

https://m.edsoo.ru/ff0d0ca8




BBIHY>XKJEHHOE HU3/Ty4YeHHre

50

OTKpBbITHE PaZIMOaKTUBHOCTH. OTIBITHI
Pesepdop/a 1o onpe/esieHU0 COCTaBa
PaJJM0aKTUBHOIO U3/TyUeHHSsI

bubmioreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CaoticTBa anbda-, beta-, raMma-
v3nyueHus. BivsHue
PaZiIM0aKTUBHOCTH Ha XKUBbIE
OpraHu3Mbl

52

OTKpBbITHe NPOTOHA Y HEWTPOHA.
W3otonsl. Anbda-pacnag,.
OJIeKTPOHHBIN U TIO3UTPOHHBIN OeTta-
pacnaz. ['amma-usnyyeHue

bubmoTeka 1IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBSA3U HYK/IOHOB B SiIpe.
SAnepHble peakuyu. SnepHsiv
peakTop. I1po6siembl, epCreKTHBHI,
5K0JIOTMUeCKHe aCIeKThl 7iepHOH
SHepreTUKu

bubmoTeka 1IOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHble YacTulbl. OTKpBITUE
no3uTpoHa. MeTozbl HaOMO[eHNs U
perucTpaLlyy djeMeHTapHbIX YaCTUL].
Kpyrsbiit cton «®yHaameHTanbHbIe
B3auMOJeUCTBusA. ENUHCTBO
¢bur3nMuecKoil KapTUHBI MUPa»

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

55

Bup 3Bé31H0r0 Heba. Co3Besus,
SIpKHe 3BE3/Ibl, II/IAHEThI, UX BUAUMOE
nBrokenre. CoHeuHast cucTeMa

56

Connije. ComHeuHasi aKTUBHOCTb.
Ncrounuk sHeprun CoJiHLIA U 3BE3]




57

3BE3/1bl, UX OCHOBHbIE
XapaKTepUCTUKU. 3BE3/1bl IJIaBHOU
10C/1eJ0BaTe/IbHOCTU. BHyTpeHHee
cTtpoeHue 3Bé371. CoBpeMeHHbIe
Tripe/iCTaB/IeHUsI O POUCXOXKIEHUU U
spomonyur CoJTHIIA U 3BE3]

58

Mneunslii [TyTe — Hama ["anakTuka.
[Tonoxxenve v aBrxenue ComnHLa B
lNanmaktuke. I'aiakTvky. YEpHbIe
[bIPBI B si/ipax rajakTUK

59

Bcenennas. Pa3beranue rajakTuk.
Teopus bonbiioro B3poeiBa.
PenuvikToBoe usnyuexue.
MeTaranakTHKa

60

HepertnieHHbie ipo6/1eMbl aCTPOHOMUH

61

KonrposnsHast paboTa «Dy1eMeHTbI
aCTPOHOMUU U aCTPOPU3IUKU»

62

O6o61maromuit ypok. Ponb pusvku u
aCTPOHOMHHU B SKOHOMHUYECKOH,
TeXHOJIOTMYEeCKOM, COLIMaIbHON U
TUUECKOM cepax JesTebHOCTH
yesioBeKa

63

O6o6mmaroiuii ypok. Poib 1 MecTo
(hU3UKM ¥ aCTPOHOMUU B
COBpeMEeHHOW HayuHOU KapTHHe Mupa

64

O6o6maroiuii ypok. Ponb
¢du3uueckoi Teopuu B (hOPMUPOBAHUU
ripe/iCTaB/eHUM 0 (U3NUeCcKom




KapThHe MHpa

O6o6maromuii ypok. Mecto
¢du3nuecKoil KapTUHbLI MUpa B 0011IeM

65 1
psily COBpEMEHHBIX eCTeCTBEeHHO-
Hay4HbIX Mpe/ICTaB/IeHUI O IPUPOJIEe
66 PesepBHbIll ypoK. MaraurtHoe morie. 1
ONeKTpOMarHuTHasE UHAYKLIUS
Pe3epBHbIi1 ypok. OnTrka. OCHOBBI
67 CrieLMaabHON TeOpuun 1
OTHOCUTEJTbHOCTH
Pe3epHbliii ypok. KBaHToBasi ¢pusuka.
P yP P bubmoreka LJOK
68 DJiIeMeHThbl aCTPOHOMMU U 1
https://m.edsoo.ru/ff0d1784
acTpodu3rKU
OBILIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

®u3ukKa. JnektpoaruHamuka, 10-11 knaccel/ Makuiues I'.41., CunsikoB A.3.,
OO6111eCTBO C OrPAaHUYEHHOUM OTBETCTBEHHOCTHIO «IPODA»; AKIIMOHEpHOe
obiiectBO «M3marenbcTBo «IIpocBelijeHye»

METOJNYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

dusurka. JyekrpoguHamuka, 10-11 kmnaccel/ Mskuiues I'.4., CunsikoB A.3.,
OO0111eCTBO C OTpaHUUEHHOUW OTBETCTBEHHOCThIO «/JPODA»; AKI[MOHepHOe
obiectBo «M3marenscTBo «IIpocBelrieHye»

MU PPOBBLIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

MHTEPHET

https://m.edsoo.ru/ff0d1784

yaklass.ru






