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ITOSACHUTEJ/IbHASA 3AITNCKA

[Mporpamma 1o ¢usnke 06a30BOr0 ypOBHS Ha YPOBHE Cpe/iHero oOIiero
obOpa3oBaHus pa3paboTaHa Ha OCHOBE ITOJIOK€HHH W TPeOOBAHMM K pe3y/ibTaTaM
OCBOEHMSI OCHOBHOM 00Opa3oBaTe/bHOUW TpOrpamMMbl, TpezcTaBiaeHHBIX B PI'OC
COO, a Takke C yuyétoM ¢ezepanbHON paboueii mMporpaMmbl BOCIUTAHUS U
KOHLIETL[MU TIperofilaBaHusi yyeOHoro mpeamera «Pusmka» B 0Opa3oBaTebHbBIX
OpraHu3alysx Poccurickon depepanyy, pea3yroLmX OCHOBHBIE
oOpa3oBare/ibHbIe TTPOrPaMMBbI.

CopepkaHve mnporpaMMbl IO (U3MKe HarpaBieHO Ha (OpMUPOBaHHE
eCTeCTBeHHO-HayuUHOW KapTWHbI Mupa oOydarouuxcs 10-11 kmaccoB tipu
oOyueHuu nx ¢usrke Ha 6a30BOM ypOBHe Ha OCHOBe CHCTEMHO-ZeSTeTbHOCTHOTO
noaxoza. Ilporpamma mo ¢u3muke coorBercTByeT TpeboBanusm PI'OC COO k
MJIAHUPYEMBIM JIMYHOCTHBIM, MpPeJMeTHbIM W MeTarpeMEeTHbIM pe3yJibTaTaM
o0yueHUsl, a TakKKe yUUTbIBaeT HEOOXOAWMOCTb peayr3al[ui MeXKIpeJMeTHbIX
cBsized (U3UKM C eCcTeCTBeHHO-HayYHbIMH YyueOHbIMM TipegMeTamu. B Hel
OTIpeie/ISIOTCSl OCHOBHBIE Lie/ii U3yueHUs (U3MKU Ha YpOBHe cpefiHero obiiero
obpa3oBaHusl, TJIaHUPYeMble pe3yJ/bTaThl OCBOEHUS Kypca (DM3UKU: JIMUHOCTHEIE,
MeTaripe]MeTHbIe, TIpeJMeTHbIe (Ha 6a30BOM yYpOBHe).

[Iporpamma 1o pu3vKe BK/IFOUAET:

e T[UIaHUpYeMble pe3y/ibTaThl 0CBOEHHs Kypca (U3uKy Ha 6a30BOM ypOBHe, B

TOM YMCJie TIpe]MeTHbIe pe3y/bTaThl M0 roJam 00yueHus;

e copepxaHue yueOHOro rpeaMeTta «DusnKa» 10 rogaMm 0byueHusl.

dusmka Kak Hayka O HauOojiee OOIMX 3aKOHax TIPUPOAbI, BHICTYTAs B
KauecTBe yueOHOTro mpeiMeTa B IIIKOJIe, BHOCUT CYII|eCTBeHHbIN BK/IaJ B CUCTEMY
3HaHUM 00 oKpyKaromeM Mupe. [ITKO/MbHBIN KypC PU3NKK — CUCTEMOOOPAa3yIOIIHiA
[Jis eCTeCTBEHHO-HAyUHBIX YUeOHBIX MpeMeTOB, TIOCKOJIbKY (U3NUecKre 3aKOHBI
JeXXaT B OCHOBE TIPOIIECCOB M SIBJIEHUM, H3y4YaeMbIX XWMHeEH, OHOJIOTHeH,
dusnueckold reorpaduveii W acTpoHomuel. Mcmosib3oBaHWe UM aKTUBHOE
rnpuMeHeHue  (U3MYEeCKMX 3HaHWW  OrpefiesisieT  XapakTep W pa3BUTHeE
pa3HoOOpa3HbIX TexXHOJOTu B cdepe >SHEPreTUKH, TPAHCIIOPTA, OCBOEHUs
KOCMOCa, TIO/Ty4yeHUs] HOBbIX MaTepuajioB C 3aJlaHHbIMA CBOMCTBaMH U APYTUX.
N3yueHve (PuU3MKM BHOCUT OCHOBHOW BKJaJ B (POPMHPOBaHME eCTeCTBEHHO-
Hay4YHOM KapTWHBI MHpa oOyuaromuxcs, B (OpMHUpOBaHHE YMeHUN TPUMEHSITb
Hay4HbIM MeTO/] TI03HAHUsI TP BBITIOJTHEHUH UMY yueOHbIX UCC/IeI0BaHUM.

B ocHoBy Kypca GU3MKKA [Jid YPOBHS CpefgHero o0ijero o0pa3oBaHHS
MOJIOKEH psAf WAed, KOTOpble MOXHO pacCMaTpuBaTh KaK TMPUHLUIBL €ro
MTOCTPOEHUSI.



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

Pa3pen 1. ®usuka 1 MeTOAbI HAYUYHOI'0 [I03HAHUA

®u3vKa — Hayka o mnpupoze. HayuHble MeTO[bl TO3HAHHS OKpPY’KaroLLero
Mupa. Poib 3KCnepuMeHTa W TeOpMHM B MpoLiecCe TM03HAHWSI TIPUPOJBI.
OKCTepuMeHT B (hH3HKe.

MopgenupoBaHue (QU3NUeCKUX SIBIEHUW M TMpoLeccoB. HayuHble TMMOTE3HI.
du3nyeckre 3aKOHbI M TeopHHd. I'paHUIIbI TIPUMEHUMOCTH (HU3UUECKUX 3aKOHOB.
IIpuHLIT COOTBETCTBUS.

Ponb ¥ MecTo GU3MKU B (pOPMUPOBAHMM COBPEMEHHOM HayyHOM KapTUHBI
MHpa, B MPAaKTUUYECKOU [1eATe/IbHOCTH JIFOZEM.

LlemoHcmpayuu

AHasoroBble W 1M(POBLIE HW3MepUTEeNIbHBbIE TIPHUOOPBI, KOMITbIOTEPHBIE
JTaTYMKHU.

Pa3gen 2. MexaHuka

Tema 1. Kunemamuka

Mexanuueckoe gBwkeHve. OTHOCUTE/IBHOCTb MEXaHWUeCKOro [BUKEHUS.
Cucrema orcuéra. TpaeKkTopusi.

[TepemelieHne, CKOPOCTb (CpefHsiA CKOPOCTb, MIHOBEHHasi CKOPOCTb) H
YCKOpDeHWe MaTepuajbHOW TOUYKW, UX MNPOEKLIMM Ha OCU CHUCTEeMbl KOODAMHAT.
CrioxkeHue repeMellleHU U C/I0’KeHre CKOPOCTeM.

PaBHOMepHOe W paBHOYCKOPeHHOe TMpsIMOIMHeHoe [BiKeHue. ['paduku
3aBUCHMOCTU KOODJAWHAT, CKOPOCTH, YCKOPeHMus, IyTH U I[epeMelleHus
MaTepuasbHOW TOUKH OT BPEMEHHU.

CBo0Oo/iHOe TIajieHre. Y CKOpeHue CBOOO/IHOTO T1a/|eHusl.

KpuBonuHeiiHoe  fBwkeHue. [IB)keHHWe  MaTepyuaJibHOW TOYKHA  TI0
OKPY>KHOCTH C TIOCTOSTHHOM T10 MOZYJ/IF0 CKOPOCTBIO. YT/I0Basi CKOPOCTb, JIMHEUHast
ckopocTb. [Tepuog 1 yacToTta obpaiijeHusi. LleHTpocTpemMUTe/IbHOE YCKOpeHKe.

TexHUUyecKre yCTPOMCTBA UM MPAKTHUYECKOe TIPUMEHeHue: CIUJ0MeTp,
[IBWKeHWe CHaps/I0B, LielHble U peMEHHbIe repeJjaun.

LlemoHcmpayuu

Mopenb cucteMbl OTCY€Ta, WITOCTPALUS KUHEMAaTUUeCKUX XapaKTepPUCTUK
JBIDKEHUSI.

[Tpeobpa3oBaHye ABWKEHUM C UCTIOh30BaHUEM IMPOCTHIX MEXAaHU3MOB.

[Tamenue Ten B BO3yXe U B Pa3peXKeHHOM MPOCTPAHCTBe.

HabnrofieHue ABWKeHHs1 Tesa, OpOIIEHHOTO TIOJ, yIJIOM K TOPWU30HTY U
TOPU30HTAJILHO.



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 TepMOMHaAMHKA

Tema 1. OcHO8bI MO/1EKY/ISIPHO-KUHeMu4YecKoll meopuu

OCHOBHBIE TI0JIO)KEHUS] MOJIEKYJ/IIPHO-KUHETUYEeCKOM TEeOPUU U UX OMNbITHOE
obocHoBaHve. bpoyHoBckoe aBwkeHue. [duddys3us. Xapaktep [BWKEHUS WU
B3aMMO/IEWICTBUSl UYaCTUL] BelecTBa. MoJenu CTpoeHUs] ra3oB, >XUAKOCTeU U
TBEP/BIX Tel U 00bSICHEHNE CBOMCTB BelljeCTBa Ha OCHOBe 3TUX Mojerneil. Macca u
pa3Mepbl Mosiekys. KosnuectBo BeljectBa. IToctossHHass ABorazpo.

TeriyioBoe paBHOBecue. Temrieparypa u eé nsMmepenue. Illkana Temrieparyp
Lenbcus.



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. dekTpoaguHaMHKa
Tema 1. dnekmpocmamuka
OnekTpusauys Tes. OJIGKTPUYeCKUW 3apsz. /[Ba BHJa 3/1eKTPUYeCKUX
3apsagoB. [IpOBOAHMKYM, AWIMEKTPUKM M TIOMYNPOBOAHWKH. 3aKOH COXPaHeHMSs
3JIEKTPAUYECKOr0 3aps/a.
BsaumopeiictBue 3apagoB. 3akoH KysioHa. ToueuHbld 3/1eKTpUUeCKUU 3apsif.
OnekTpuyeckoe moJsie. Hamnpsok€HHOCTBH — 3/IeKTpyUuyeckoro 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 KITACC

Pa3pen 4. JnekTpoguHaMuKa

Tema 3. MazHumHoe no.ie. 3/1eKmpomMazHUMHAs1 UHOyKYust

[TocTosiHHble ~ MarHuUTHl.  B3aumopencTBHe  TIOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe mione. Bektop MarHuTHOM WHAYKUWMW. [IpyHIMO Cyneprno3uiuu
MarHWTHBIX MOJied. JIMHMM MarHUTHOM WHAYKLWW. KapTWHa JWHWKA MarHWTHOW
VIHIYKLAU 110711 TIOCTOSIHHBIX MarHUTOB.

MarHutHOe TIO/le TPOBOJHMKA C TOKOM. KapTMHa /MHUN WHAYKLUU
MAarHUTHOI'O TIO/ISl [JIMHHOTO TMPSIMOr0 IPOBOJHUWKA U 3aMKHYTOI'O KOJIbLIEBOT'O
TPOBO/IHUKA, KaTyIIKKA C TOKOM. OnbIT IpcTefa. B3anmoelicTBre NpOBOJHUKOB C
TOKOM.

Cuna AmMnepa, eé MOZy/Ib U HaripaBJ/ieHUe.

Cwuna JlopeH1ja, eé MOJly/ib M HaripaB/ieHUe. [IBryKeHre 3apshKeHHOW YaCTULIbI
B OZTHOPO/THOM MarHUTHOM I10o71e. PaboTa cunbl JlopeHria.

fBneHve 5/1EKTPOMAarHUTHOM HWHAYKUMM. [lOTOK BeKTOopa MarHUTHOMU
VHJYKLUKU. OJIGKTPOJBWKYILass Cula WHAYKUUM. 3aKOH 37€KTPOMarHWTHOMU
vHAyKOuu @apazes.

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

ITpaBuso Jlenua.

NHAyKTUBHOCTL.  fIB/leHMe CaMOMHIYKLUWW. OJIEKTPOABWXKYILLAs  CUja
CaMOUHAYKLIUMU.

OHeprust MarHUTHOI'O 0JIF KaTYLIKX C TOKOM.

DJIeKTPOMAarHuTHOeE TI0JIe.

TexHUuyeckre YCTPOWMCTBA M MPAKTAUECKOEe TMPUMEHEeHWe: TMOCTOSSHHbIE
MAarHuThl, 3/IeKTPOMAarHWThl, 3JIEKTPOJBUraTe/lb, YCKOPUTE/NU 3j1eMeHTapHbIX
YaCTUL], UHAYKLMOHHA T1eyb.



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.

Pa3nen 5. Kosie0auus ¥ BOJIHbI

Tema 1. MexaHuuecKue u 3/1eKmpoMazHUMmMHble Ko/1ebaHus

KonebarensHass  cucrema. CBoOOAHBIE ~ MeXaHMUeCKHEe  KoJyie0aHUS.
apmonuueckre Kosiebanus. [lepuof, yacToTa, aMIUIUTyAa M (a3a KosieOaHUM.
[Tpy>XuHHBIA MasATHUK. MareMaTHUYeCKMM MasSTHUK. YpaBHeHHe rapMOHHUYeCKHX
Konebanwuii. [IpeBpaiijeHre SHEPTUU TTPU FrapMOHHUYECKUX KOomebaHHUsX.

KonebaTenbHbiii KOHTYp. CBOOO/HBIE 3/IeKTPOMAarHWTHBIE KoJjieOaHUS B
uiealbHOM KojiebaTelbHOM KOHType. AHAJOTUS MeX]y MeXaHUUeCKUMU U
9/IEKTPOMAarHUTHBIMU  KojiebanussMu. dopmyna TomcoHa. 3akoH COXpaHEHHS
3HEepPIUU B H/ealbHOM KoJiebaTe/TbHOM KOHTYPE.

[TpencraBieHre 0 3aTyXaloluX KojebaHUsx. BeIHYX/IeHHbIe MeXaHUUeCKUe
KosnebaHusi. Pe3oHaHC. BbIHYXIeHHbIe 3/IeKTPOMarHUTHbIe KosieOaHUs.

[TepemenHbi TOK. CHHYCOWZA/IBLHBIM TTepeMeHHbIH TOK. MOIHOCTD
TIepeMeHHOTO TOKa. AMIUIMTYZHOe U [eWUCTBYIOIlee 3HaueHWe CH/IbI TOKa U
HaTPsDKeHUSI.

Tpanchopmarop. TIponsBofcCTBO, Mepefaua U MOTpebsieHWe 3/1eKTPUUYeCcKoi
9HEepruu. DKOJIOTHUEeCKHe PUCKU TIPU TTPOM3BO/ICTBE 3/IEKTPOIHEpruu. KysbTypa
WCTI0/Th30BaHUS 3/IEKTPOIHEPTHY B TIOBCEJTHEBHOM »KU3HHU.

TexHUUyecKHe YCTPOWMCTBA W TIPAaKTUUECKOe TMpUMeHeHHe: 3JIeKTPUUeCKU
3BOHOK, FreHepaTop MepeMeHHOr 0 TOKa, TMHUU 37IeKTporiepeau.

LemoHcmpayuu

ViccnemoBanuie TapamMeTpoOB KosieOaTeslbHOM cHUCTeMbl (TIPYKUHHBIA 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 OTHOCUTE/TbHOCTH

['paHMibl  TIPpUMEHUMOCTM  K/JIacCMUYeCcKOM  MexaHuku.  [locTynaThl
CreLMa/IbHOW TeOPUM OTHOCUTE/IbHOCTU: WHBAapUAHTHOCTb MOAYJI CKOPOCTH
CBeTa B BaKyyMe, IPUHLIUI OTHOCHUTE/IbHOCTH DWHILTEMHa.

OTHOCUTETBHOCTh OJJHOBPEMEHHOCTHU. 3ame/j/IeHre BPEMEHU U COKpalleHHe
JUTAHBI.

OHeprusi U UMNYyJibC PeISTUBUCTCKOU YaCTULIbL.

CBsI3b MacChl C SHepPruer U UMIYJIbCOM PeISITUBUCTCKOM YaCTHULIbl. DHEprus
TOKOSI.

Pa3paen 7. KBantoBas ¢usuka

Tema 1. DnemeHmMbI KEAHMOBOLI ONMUKU

®otonbl. Popmyiia [11aHKa cBsi3u 3Hepruu GOTOHA C €ero 4YaCTOTOM. DHeprusl
Y UMIYJbC POTOHA.

OTtkpeITUe U uccienoBanve Gorosddexra. OnbiThl A. I'. CToneToBa. 3aKOHBI
dboToaddekTa. YpaBHeHHe OuHIITeWHa J1s1 GoTodddekTta. «KpacHas rpaHuiia»
dboToaddekTa.

Haenenue cBeta. OmnbiTe [1. H. Jlebegena.

XuMHueckKoe JelCTBUE CBeTa.

TexHUUeckue yCTPOMCTBA W MpaKTUUeCKOe NpUMeHeHHe: (OTO3/IeMEeHT,
doTomaTurK, coHeuHast OaTapesi, CBeTOHO/I.

LlemoHcmpayuu

®oT103¢(deKT Ha yCTaHOBKE C LIMHKOBOW M/IaCTUHOM.

WccnenoBanue 3akoHOB BHelliHero ¢hoTo3¢dekTa.

Ceeroauop,.

ConHeuHas GaTapes.

Tema 2. CmpoeHue amoma

Mopens atoma TomcoHa. OmnbiThl Pe3epdopsa Mo paccesiHUIO O -YaCTHII.
[TnaHetapHass Mojfienb aToma. IloctynaTtel Bopa. M3nydyeHue M moroljeHHe
¢boTOHOB MpU mMepexojie aTOMa C OJHOTO YPOBHSI SHEPIUMM Ha Jpyroul. Buel
crieKTpoB. CrieKTp ypOBHel 3Hepruy aroma BOA0po/ia.

BosiHoBBIE cBOMCTBa yacTull. BosHel ge Bpouns. KoprycKyasipHO-BOJTHOBOU
Ayasv3m.

CrioHTaHHOe U BBbIHY)XIeHHOe H3/TyueHUe.

TexHUUeckue yCTpPOWCTBA U TIpaKTHYeCKOe TMpUMeHeHUe: CreKTpa/ibHbIN
aHau3 (CreKTPOCKOIl), Jla3ep, 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. [IpuKiasiHOe 1 MUPOBO33peHUeCKOe 3HaUeHue
aCTPOHOMUH.

Bup 3Bé3gHoro Heba. Co3Be3fusi, sipKHe 3BE3/bI, IUIAHETBI, WX BUIUMOE
NIBUKEHUe.

CosiHeuyHasi cucrema.

Connue. ConmHeuHass akTUBHOCTb. McTouHMK 3Hepruvd CosHLI@ U 3BE3[,.
3BE3/Ibl, UX OCHOBHBbIE XapaKTePUCTUKU. [IrarpamMma «CreKTpa/bHbIA K/IacC —
CBETUMOCTb». 3BE3[bl T[JIaBHOW MOC/e0BaTe/IbHOCTU. 3aBUCHMOCTh «Macca —
CBETUMOCTb» [jIs1 3BE3]l TJIaBHOM MOC/Ie[0BaTe/lbHOCTA. BHyTpeHHee CTpoeHHe



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
®ON3NKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUSA

OcBoenne yuebHoOro mnpeamera «@PH3MKa» Ha YpPOBHE CpeJHEro O00Iero
obpa3oBaHus (6a30BbIli YPOBEHb) O/DKHO 00eCreunTh AOCTHXKeHUe ClieqyHOIX
JTMYHOCTHBIX, METaNpeAMEeTHBIX U ITPeIMeTHBIX 00pa30BaTe/IbHbIX Pe3y/IbTaToB.

JINUHOCTHBIE PE3YJ/IbTATBHI

JIMUHOCTHBIE pe3y/bTaThl OCBOEHUsT YuebHOro rnpeaMera «Pu3nka» JAO/DKHBI
OTpa)kKaTb T'OTOBHOCTb M CHOCOOHOCTH OOYyUarol[UXCs PYKOBOJCTBOBAThCS
chopMHUpPOBaHHOM BHYTPEHHeM TMO3UlMel JIMUHOCTH, CHUCTEMOW 1IeHHOCTHBIX
OpHEHTALWM, TI0O3UTHUBHBIX BHYTPEHHUX  yOeXJeHWi, COOTBETCTBYIOIIUX
TPaJUI[MOHHBIM IIeHHOCTSIM POCCHHCKOTO OOIIecTBa, paciivpeHue >KU3HEeHHOTO
OMbITa U OMbITA JIeITe/IbHOCTU B TpOLiecce peasu3allid OCHOBHBIX HaripaBjeHUM
BOCITUTaTeIbHOU [1eATe/TbHOCTH, B TOM YMCJIE B UaCTH:

1) rpakAaHCKOT0 BOCIIUTAHUA:

cchOopMHUPOBAHHOCTh TPAYKJAHCKOM TO3ULINK 00yUaroIierocsi Kak akTUBHOTO U
OTBETCTBEHHOTO UjieHa POCCHUHCKOTO 00IIeCcTBa;

MPUHSATHE  TPAJULIMOHHBIX  OOIeuesloBeUeCKUX T'YMaHHUCTUUECKUX U
JleMOKpaTU4eCKUX 11eHHOCTel;

TOTOBHOCTh BECTU COBMECTHYIO [IeATe/TbHOCTh B MHTEpecax Trpak/1aHCKOTro
o0I11iecTBa, yuacTBOBaTh B CAMOYTIpaBIeHUH B 00pa3oBaTelbHON OpraHU3aliuy;

yMeHue B3auMO/IeliCTBOBaTh C COLMaTbHBIMU MHCTUTYTaMU B COOTBETCTBUU C
YX (QYHKI[USIMU U Ha3HaueHUEeM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU /leATe/TbHOCTY;

2) IaTPUOTHUUYECKOT0 BOCTIMTAHMS:

c(hopMHPOBaHHOCTb POCCUMCKOU IPaK/1aHCKOM W/JIeHTUUHOCTH,
TaTPUOTH3Ma;

1[EHHOCTHOE OTHOIIIeHWe K TOCyZapCTBEHHbIM CHUMBOJIaM, [JOCTVDKEHUSIM
POCCUMCKUX YUEHBIX B 00/1aCTH PU3NKU U TEXHUKU;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMSA:

cchopMUPOBAaHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUUECKOT0 TIOBe/IeHUS;

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

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

4) 3CTeTUYeCKOro BOCIIUTAHUSA:

3CTeTUUeCKOe OTHOIIIeHWe K MUPY, BKJ/IHOUasi 3CTETUKY HayuHOIO 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/IbTATDI

ITo3HaBaTe/IbHbIe YHUBePCa/IbHbIE YUeOHbIe AeHCTBUS
Ba3oBble jloruyeckue AeiiCTBHA:
camocTosiTesibHO  (OpMy/MpOBaThb W aKTyalnu3upoBaTh  mpobsemy,
paccMaTpuUBaTh eé BCECTOPOHHE;
OTpefieisiTh LieJIM [lesiTeIbHOCTH, 3a/laBaTh MapaMeTpbl U KpPUTEpHUH UX
JOCTVKEHUS;
BBISIB/ISITH ~ 3aKOHOMEPHOCTU UM TIPOTMBOpeYMsi B  pacCcMaTpUBaeMbIX
(buU3MUeCKUX SIB/ICHUSX;
pa3pabarbiBaTh I/1aH pellieHusi TpobeMbl ¢ yUéTOM aHa/liu3a HWMeEROIIUXCS
MaTepHaibHbIX U HeMaTepUabHbIX PECYpPCOB;
BHOCUTb KOPPEKTUBBI B JIeSITe/IbHOCTb, OLIeHUBAaTb COOTBETCTBHE Pe3y/IbTaTOB
Le/isIM, OLIeHUBaThb PUCKH TOC/IeICTBUN JesITe/IbHOCTY;
KOODJIMHUPOBaTb W  BBIMIOJHATL pabOTy B YCIOBUSIX  peabHOTO,
BUPTYa/IbHOT'O ¥ KOMOMHUPOBAHHOTO B3aUMO/IeHCTBUS;
pa3BUBaTh KpeaTUBHOE MbILLIJIEHUe TIPU pellieHnH XKU3HeHHbIX MpobieMm.
Ba3oBble ucc/ie/joBaTeIbCKUe AeiiCTBHA:
B/Ja/leTb Hay4YHOM TepPMHUHOJIOTHEN, K/IH0YeBbIMU MOHATHSIMU KW MeTOJaMu
dbu3ruecKol 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.

KoMMyHHKaTHBHbIE YHHBepCca/lbHbIe yueOHbIe /[eHCTBHUS:
OCYIIIeCTB/ISITh OOITIeHNe Ha YpoKaxX (DM3WKH M BO BHEYPOUHOM /leATeTbHOCTH;
pacrio3HaBaThb MPEeATOCHITIKA  KOHGMIUKTHBIX 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/aTHUBHBIE YHUBEpPCa/IbHbIE yYeOHbIE el CTBUA
CamoopraHusanus:

CaMOCTOSITeJTbHO OCYIIeCTB/ISATh TI03HABaTe/IbHYIO esiTe/IbHOCTh B 00/acTu
GU3MKM U aCTPOHOMMHM, BBISIBASITH MpPOOeMbl, CTaBUTh U (POPMYIMPOBATh
CcOOCTBEHHBIE 3a/]aUM;

CaMOCTOSITe/TbHO COCTaB/SATh TUIAaH peIleHdss PaCYeTHBIX U KaueCTBEHHBIX
3a/1a4, T/IaH BBITTOJIHEHHSI TTPAaKTHUYeCKOW paboThl C yUETOM UMEROIIUXCST PeCYPCOB,
coOCTBEHHBIX BO3MOXXHOCTe! 1 TIPeINIOUTeHHH;

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;

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

JleflaTh OCO3HAHHBIM BLIOOpP, ApryMeHTHpOBaTh ero, OpaTb Ha ce0s
OTBETCTBEHHOCTbH 3a pellleHue;

OLIeHHBAaThb TTPUOOPETEHHBIM OITBIT;

criocobcTBoBaTh (POPMHPOBAHWIO U TPOSIBJIEHUIO 3PYAULIMA B 0OmacTu
(bH3MKH, TIOCTOSIHHO TIOBBIILIATH CBOM 00pa30oBaTe/IbHBIN U KYbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOL[HOHA/IbHBIA HHTE/VIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYaIlWsIM, BHOCHUTb KOPPEKTHBHI B JeSITe/IbHOCTD,
OLIeHHBAaTh COOTBETCTBHE Pe3y/IbTaTOB I[eJISIM;

Bfa/leTh ~ HaBbIKAMU  TI03HaBaTe/JIbHOM  pedieKcMM  KaK ~ OCO3HaHUSA
coBepIllaeMbIX [JeHUCTBUM U MBICJIUTEbHBIX TIPOLIECCOB, WX pe3y/JbTaTOB U
OCHOBAaHUI;

WCTIO/Tb30BaTh TIPUEMBI pedIeKCUU [IIsT OLIEHKW CHUTYal[iH, BhIOOpa BEPHOTO
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.

INPEAMETHBIE PE3YJ/IBTATbBI

K koHily obyuenuss B 10 kacce TipeiMeTHbIe pe3yJ/ibTaThl Ha 0a30BOM
YPOBHE JIO/KHBI OTPa’kaTh C(HOPMHUPOBAHHOCTh Y 00yUaroIIUXCsi yMeHUM:

J€EMOHCTPUPOBaTh Ha TMpUMepax poJib U MeCTO (PM3UKU B (POPMHUPOBaAHUU
COBpPEMEHHOM HAyYHOW KapTHMHbI MHpa, B pPa3BUTHMH COBPEMEHHOM TEeXHUKU M
TeXHOJIOTHH, B TIPAKTUYECKOM JeSITeIbHOCTH JIFOJeH;

YUWTBIBaTb TpaHULIbI TIPUMEHEHHs1 H3Y4YeHHbIX (U3NUYECKUX MO/ eslen:
MaTeprasbHas TOUKa, MHepl[MaJbHas CUCTeMa OTCUYéTa, abCO/IFOTHO TBEpZOe TeJo,
W/JeanbHbIM ra3, MOJie/Iu CTPOEHUs Ta30B, KUAKOCTeH U TBEP/bIX Tes, TOUeuHbIH
5JIEKTPAYECKUU 3apsifi PY PellieHnH (PU3NUYeCcKrX 3a/jay;

pacrio3HaBath (r3nyeckue siBjieHUs (TIPOLecChl) U OOBSACHATH UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJIIPHO-KUHETUYEeCKOW TeOpHUH CTPOeHUs BellecTBa 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 K/TACC
KonnuecTBo uacoB JJ/IeKTPOHHBbIEe
HaunmveHoBaHMe pa3/ie/ioB U TeM (udpposBbie)
Ne n/m Kourposbhsbie | [IpakTHuecku
NPOrpaMMBblI Bcero oOpa3oBaTe/bHBIE
paboTbI e paboTbI
pecypchbl
Pa3pen 1. PI3BNKA 1 METO/bI HAYYHOI'O ITIO3HAHUSA
bubmoreka LIOK
1.1 ®u3KKa U MeTO/ibl HAYUYHOI'O NTI03HAHUS 2 hitps:/m.edsoo.rw/7fA1bE72
Wtoro no pasgeny 2
Pa3pen 2. MEXAHUKA
2.1 Kunematuka 5 Bubmaorexa OK
https://m.edsoo.ru/7f41bf72
bubmoreka LIOK
2.2 Humanika 7 https://m.edsoo.ru/7f41b{72
bubmoreka IIOK
2.3 3aKOHbI COXpaHeH!sl B MeXaHUKe 6 1 1 hitps:/m.edsoo.r/7f41bE72
Wtoro no pa3peny 18
Pa3pen 3. MOJIEKYJISIPHASI ®U3UKA 1 TEPMOJUHAMUKA
31 OCHOBBI MOJIEKY/ISIPHO-KUHETUYECKOMN 9 1 Bubmorteka IIOK
’ Teopuu https://m.edsoo.ru/7f41bf72
bubmoTeka [IOK
32 OCHOBEI TePMOAHHAMHKi1 10 : https:/m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMA BelLleCTBa. 5 Bbubmmoreka LIOK

@®a3oBble nepexo/bl

https://m.edsoo.ru/7f41bf72




WTtoro no pasgeny

24

Paszpgen 4. 9JIEKTPOJJUHAMUKA

bubmmoreka IIOK
4.1 DNeKTpoCTaTHKa 10 https://m.edsoo.ru/7f41bf72
40 [TocTOsIHHBIN 3/1€eKTpHUYeCcKui TOK. TOKH B 1 bubmoreka LIOK
' pasIMyHBIX Cpeax https://m.edsoo.ru/7f41bf72
Wroro no paspeny 22
PesepBHOe Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 K/TACC

KosinuecTBo yacos J/IeKTPOHHbIE
HaunmveHoBaHMe pa3/ie/ioB U TeM (uudposBbie)
Ne n/m KontpoabHblie | TIpakTHueckue
NMPOrpamMMblI Bcero oOpa3oBare/bHbIE
paboThI paboThI
pecypchbl
Paspen 1. 9JIEKTPOJJMHAMUKA
11 MarsuTHoe moJie. JJIeKTPOMarHuTHast 1 1 3 bubmuoreka LIOK
' WH/Y KLU https://m.edsoo.ru/7f41c97¢
Nroro nio pa3geny 11
Pa3pen 2. KOJIEBAHWSA 1 BOJ/IHBI
21 MexaHuyeckye ¥ 3/1eKTpOMarHuTHbIe 9 1 Bbubmoteka LIOK
' KoJ1eGaHust https://m.edsoo.ru/7f41c97¢c
29 MexaHnueckre U 3/IeKTPOMarHUTHbIE 5 1 bubmmoreka LIOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubmmoreka LIOK
23 Onika 10 3 https://m.edsoo.ru/7f41c97c
Wtoro no pasgeny 24

Pa3gen 3. OCHOBBI CIIEIIAJTIbHON TEOPUM OTHOCUTE/IbHOCTH

31 OcHOBBI CrielanbHON Teopyr 4 1 bubmioreka LIOK
OTHOCUTE/IbHOCTH https://m.edsoo.ru/7f41c97c
Nroro nio pasgeny 4
Paszpen 4. KBAHTOBAS ®U3UKA
4.1 OneMeHThbl KBAHTOBOM ONTUKU 6 Bubnmorexa [JOK

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




4.2 CrpoeHue aTomMa 4 bubmuoreka LIOK
https://m.edsoo.ru/7f41c97c
4.3 ATOMHOe s17Jpo 5 BubmoTteka ITOK
https://m.edsoo.ru/7f41c97c
Wtoro no paspeny 15

Paszpen 5. 9JIEMEHTBI ACTPOHOMMHA 1 ACTPOPU3NKH

bubmioreka LIOK
5.1 OneMeHThbI aCTPOHOMMM U aCTPOMU3UKU 7
https://m.edsoo.ru/7f41c97c
Nroro nio pazgeny 7

Paspen 6. OBOBINAROIIEE IIOBTOPEHUE

bubmioTeka LIOK
6.1 Obobwgaiowee nosToperHe 4 https://m.edso0.ru/7f41c97c
Nroro nio pasgeny 4
Pe3epBHOe Bpems 3

OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68







ITIOYPOYHOE IVNTAHUPOBAHUE

10 K/TACC
KommuecTBo yacos JJIEKTPOHHbIE
Jara
No uudpoBbie
Tema ypoka KonTposibHubie | IlpakTnueckue | H3y4YeHH
n/n Bcero o0pa3oBarTe/IbHbIE
pabdoThI paboThI A
pecypchl
du3uKa — Hayka o rpupoze. HayuHslie
1 MeTO/bI ITO3HAHUA OKPY KaroLLero 1 4.09 Bubmmorexa TTOK
A Py M ' https://m.edsoo.ru/ff0c32e2
Mupa
Posib 1 MecTo ¢uU3MKH B

5 (hopMUpOBaHUU COBPEMEHHOM HayyHOM 1 6.09 Bubmioreka IIOK
KapTUHBI MUPa, B NTPaKTUYeCKOU ' https://m.edsoo.ru/ff0c33e6
JlesITeJIbHOCTH IO e
MexaHnueckoe JBUXeHUe.

3 OTHOCUTENBHOCTh MEXaHUYECKOTO 1 11.09 Bbubmmoreka LIOK
ABxkeHus. [lepemeltieHue, CKOPOCTb, ' https://m.edsoo.ru/ff0c3508
yCKOpeHue

4 PaBHOMepHOe NpsiIMOTMHEeHHOe 1 13.09 bubmioTeka LIOK
IBYDKEHHE ' https://m.edsoo.ru/ff0c3620

c PaBHOYCKOpeHHOe NIPSIMO/IMHEHOe 1 18.09 bubmmoreka IIOK
JIBIDKEHHE ' https://m.edsoo.ru/ff0c372e

6 CBobosiHOE TIajieHue. Y CKOpeHHe 1 20.09 bubmmoreka [IOK
CBOOO/THOTO TIaZIeHUS ' https://m.edsoo.ru/ff0c39cc

7 KpuBonuHeliHoe iBrwxeHUe. [IBIKeHMe 1 25 09 bubmmoreka LIOK
MaTepHaabHOW TOUKU 10 OKPY>KHOCTU ' https://m.edsoo.ru/ffO0c3ada

8 [IpuHLMI OTHOCUTE/ILHOCTH ['amuies. 1 27.09 bubmmoreka LIOK
VHep1jyanbHble CUCTeMbl OTCYeTa. https://m.edsoo.ru/ff0c3be8




[TepBbIii 3akoH HbroTOHA

Macca Tena. Cuna. [IpuHyun

[ToreH1ManbHast SHEpPrys ynpyro

9 CyTnepno3uLuu cuji. Bropol 3akoH 2.10 Bubmaorexa [IOK
ynep H ) P . ' https://m.edsoo.ru/ffO0c3be8
HeroTOHA [/151 MaTepUa/bHOM TOUKHU

10 Tpetnii 3akoH HeroToHa f/151 410 Bubmioreka LIOK
MaTepHa/IbHBIX TOUEK ' https://m.edsoo.ru/ff0c3be8
3aKOH BCeMUPHOro TaroreHus. Cua

bubmioTeka LIOK
11 TsbKecTu. [lepBasg KocMuueckas 9.10
https://m.edsoo.ru/ff0c3d00
CKOPOCTb

1 Cuia ynpyrocty. 3akoH I'yka. Bec 11.10 bubmioTeka LIOK
Tesa ' https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Kos(p@uipeHT TpeHusl.

13 Cuna CEI‘I OTI/IBJ‘IeI({bI/qu)I r][-I )51 BI/IS(EHI/II/I 16.10 Bubnmorexa [OK

p P A ' https://m.edsoo.ru/ff0c3f76
TeJsla B )KUAKOCTU WUJ/IU rase
[TocTynaresibHOe U BpalljaTe/bHOe

14 JIBIDKeHHe abCoJTFOTHO TBEPZOTO Tea. 18.10 Bbubmmoreka IIOK
MowmeHT cuibl. I1euo cunel. Ycnosus ' https://m.edsoo.ru/ff0c41a6
paBHOBeCHs TBEPAOIrO Tesla
Vmnyibc MaTepranbHOW TOUKH,

15 CUCTeMbI MaTepHa/IbHbIX TOYeK. 93.10 Bubmioreka IIOK
WMty ibC cuiibl. 3aKOH COXpaHeHust ’ https://m.edsoo.ru/ff0c43d6
HMMITy/IbCa. PeakTUBHOe [BW)KeHUe
PaboTa 1 MOIITHOCTb CHJIBI.

16 KvHeTnueckasi 3Heprust MaTepuaJbHOU 2510 Bubmioreka IIOK
Touku. Teopema 00 M3MeHeHUH ’ https://m.edsoo.ru/ff0c4502
KUHeTHYeCKOU 3Hepruu

17 [ToTeHLanbHasA SHEPrus. 13.11 bubmmoreka IIOK

https://m.edsoo.ru/ff0c461a




nehopMUpOBaHHOM TPY>KUHBI.
[MoreH1MambHAsE SHEPTUsl Tesia BOIU3U
TOBEPXHOCTH 3eMJIH

18

[ToTeH1[ManbHbIE U HEMTOTEHL[AATbHbIE
cunbl. CBsI3b pabOTHENOTeHI[Ma/TbHbIX
CHUJ C U3MeHeHHeM MeXaHUUeCKOu
SHepryuy CUCTeMbI Tesl. 3aKOH
COXpaHeHHUs MeXaHUUeCKON SHepruu

15.11

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

19

JIabopaTopHas pabora «/3yueHue
3aKOHa COXPaHeHMs MeXaHUUeCKOM
SHEPIUM»

20.11

20

KontposeHast paboTa o Teme
«KuHeMaruka. /JuHaMUKa. 3aKOHBI
COXpaHeHHUsI B MeXaHUKe»

22.11

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

21

OCHOBHBI€ TI0/I0’KeHUsI MOJIEKYISIPHO-
KWHeTHUecKol Teopud. bpoyHoBcKoe
nBwkenue. uddysus

27.11

bubmoTeka LIOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep ABWKEHUS U
B3aUMO/IeMCTBUS YaCTHL] BellleCTBa.
Mopenu cTpoeHuUs ra30B, )XUJKOCTeH 1
TBEP/BIX Tes

29.11

23

Macca monekyJ. Konvuuectso
BeljectBa. [TocTosiHHass ABoraapo

4.12

24

TerioBoe paBHOBecHe. TeMriepaTypa v
eé nusmepenue. I1Ikana Temreparyp
Lenbcus

6.12

25

Wpeanbhbiii ra3 B MKT. OcHoBHOe
ypaBHeHue MKT

11.12

bubmmoreka IIOK
https://m.edsoo.ru/ff0c4fde




AbcomtoTHasi TeMriepatypa Kak Mepa
Ccpe/iHell KWHeTUYeCKON SHepruu

bubmmoreka IIOK

26 13.12
IBWKeHUs MOJIEKYJI. YpaBHEHHe https://m.edsoo.ru/ff0c511e
MeHpeneeBa-KarnelipoHa

27 3akoH [anbToHa. ['a30Bbie 3aKOHBI 18.12
JlabopaTopHast pabota

28 «ODKCIlep¥MeHTa/IbHasi [IPOBepKa 20.12
3akoHa ['eli-JIroccaka»

79 N3onporieccel B vjeaabHOM rase u ux 25,19 bubmmoreka LIOK
rpaduueckoe mnpejcTaB/ieHle ' https://m.edsoo.ru/ff0c570e
BuyTpeHHss 3Heprus
TePMOJMHAMUUECKON CUCTEMBI U

30 criocoObl eé u3meHeHust. KommuecTBo 9749 bubmumoreka LIOK
TeryIoThl ¥ paboTa. BHyTpeHHs1s1 ’ https://m.edsoo.ru/ff0c5952
SHeprus OJHOATOMHOI'O HU/leaTbHOT O
rasa

2 mosiyrogue
bubmoTeka LIOK
31 Buabl Teruionepesaun 10.01
a ped https://m.edsoo.ru/ff0c5¢36
Y nenbHas TEII08MKOCTh BellleCcTBa.
bubmoTeka LIOK
32 KonnuecTBo TenioThl 1pu 15.01
. https://m.edsoo.ru/ff0c5¢36
Teruionepejaue. AmabaTHbBIN MPoLiece

33 [TepBbIii 3aKOH TEPMOJAVHAMUKU U €r0 17.01 Bbubmioteka LIOK
TpYUMeHeHre K U30IpoLieccaM ' https://m.edsoo.ru/ff0c5efc

34 HeobpaTUMOCTB TPOL[ECCOB B IIPUPO/IE. 99,01 bubmmoreka IIOK
BTopoii 3aK0H TepMOJUHaMUKH ’ https://m.edsoo.ru/ff0c6230

35 [Tpunuun gevicteus u KI1/1 TenyioBomn 24.01 bubmoreka LIOK

MalllMHbI

https://m.edsoo.ru/ff0c600a




36 Hwukn Kapho u ero KIT 29.01

37 OKosornyeckre npobieMbl
Ter/I03HepreTUKU

38 O6ob61jarorui ypok «MoJiekyasipHast 3101 Bbubmmoreka LIOK
¢u3vka. OCHOBBI TEPMOJUHAMUKI» ' https://m.edsoo.ru/ff0c6938
KonTtponbHast paboTa o Teme Bu6 OK

39 «MonekysipHasi pusuka. OCHOBbI 5.02 nomotexa I

https://m.edsoo.ru/ff0c6a50
TePMOJUHAMUKI»

40 [Tapoobpa3oBaHue U KOHZEHCAIVs. 202 bubmoreka IIOK
VcnapeHue U KATIeHue ' https://m.edsoo.ru/ff0c63b6
A6contoTHasi 1 OTHOCUTe TbHAs

N Bubmoteka LIOK
41 B/JIQ)KHOCTh BO3/yxa. HackijeHHbIN 12.02
https://m.edsoo.ru/ff0c64d8
nap
TBéppoe Teno. Kpucramivueckue u

4 aMmop(QHbIe Tesla. AHU30TPOIUS 14.00 Bbubmmoreka IIOK
CBOMCTB KpPUCTA/INIOB. JKuikue ’ https://m.edsoo.ru/ff0c65f0
KpucTa/uibl. CoBpeMeHHbIe MaTepUasibl
[TnaBneHvie u KpUCTa/UIA3aLMS.

bubmmoreka [IOK
43 Y nenbHas TeryioTa MyaB/IeHUs. 19.02
https://m.edsoo.ru/ff0c6708
Cybmmmariust
44 YpaBHeHHe TeryioBoro 6anaHca 21.02 Bubmoreka LOK
https://m.edsoo.ru/ff0c6820
OnekTpu3anys Tesl. JJIeKTpUYeCKUi
45 3a [IBa BUzia 3/1eKTpUUYECKUX 26.02 Bubmorexa [JOK
PAA. A P ' https://m.edsoo.ru/ff0c6bcc
3apsiZioB
[TpoBOAHUKY, TUINEKTPUKU U
POEOA A P bubmmoreka LIOK
46 TOJIyTIPOBOJAHUKU. 3aKOH COXpaHeHUs! 28.02

3/IEKTPUUECKOTO 3apsizia

https://m.edsoo.ru/ff0c6bcc




B3aumogeiicTBue 3apsjoB. 3aKOH

. . Bubmoteka LIOK
47 Kynona. ToueuHbIl 3/IeKTpUUeCKUN 4.03
y p https://m.edsoo.ru/ff0c6ced
3apsif,
Hanpssk€HHOCTB 3/1eKTPUYEeCKOro
48 niosis. [IpyHLMn cyrnepnosuyyy 6.03 Bbubmoteka LIOK
3/7IeKTpUUeCKUX roseu. JInHum ' https://m.edsoo.ru/ff0c6df2
HAaIpsKEHHOCTH
PaboTa cu 3/1eKTPOCTaTHUECKOTO Bub LIOK
no/MoTeKa
49 noJist. IToreniuan. PasHocTts 11.03
H https://m.edsoo.ru/ff0c6£00
MOTEeHIINAI0B
IIpoBOHUKY U IV371€KTPUKU B
50 3JIPEKT iCTaTI/Iqe’E::KOM noljle 13.03 Bubmorexa [IOK
P ) ) https://m.edsoo.ru/ff0c7018
dvanekTpruyeckas IpOHUL[aeMOCTh
bubmmoreka LIOK
51 DJ1IeKTPOEéMKOCTh. KoHIIeHCcaTo 18.03
p A p https://m.edsoo.ru/ff0c7126
OJIEKTPOEMKOCTH IJIOCKOTO
52 KOHJIeHcaTopa. JHeprus 3apsoKeHHOI'o 20.03 Bubmorexa [IOK
A pa. p p ) https://m.edsoo.ru/ff0c72c0
KOH/ZIeHcaTopa
[IpuHLMI AeMCTBUS U IPUMEHeH e
KOH/IEHCaTOPOB, KOMUPOBAJILHOI O
53 anmapara, CTPyWHOr O IIpHUHTepa. 1.04
OJIeKTpoCcTaTUyecKas 3alliyra.
3a3zemsieHue 371eKTpOrprubopoB
ONeKTpUUeCKri TOK, YCI0BUS ero
cyiecTtBoBaHUs. [10CTOSHHBIN TOK.
54 Cuia Toka. HampsokeHue. 3.04

Conportusiienue. 3akoH OMa A1
y4JacTka Ljenu




55

[TocnenoBarenbHOe, TIapasyie/ibHOE,
CMelllaHHOe Coe/IiHeHNe TIPOBOJHUKOB.
JlaboparopHast paboTa
«IlocnemoBarenbHOE U
roc/ieloBaTe/IbHOe COeIMHEeHMUSI
TIPOBO/THUKOB»

8.04

Bubmoteka LIOK
https://m.edsoo.ru/ff0c74f0

56

PaboTa 1 MOIIHOCTb 3/IeKTPUUECKOT0
TOKa. 3aKoH [IxoyJisi-JleHwia

10.04

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

57

3akoH Oma A1/1s1 TO/THOM (3aMKHYTOM)
j/ieKTpuueckon 1ernu. Kopotkoe
3aMbikaHue. JTabopaTopHas paboTa
«M3mepenue 3/JC UCTOYHMKA TOKA U
€ro BHyTPeHHero COTpOTUBIIEHHUS»

15.04

bubmmoreka IIOK
https://m.edsoo.ru/ff0c7ae0

58

JlabopaTtopHasi pabota "VM3mepeHue
O/ C v BHYTpEeHHEro COINpOTUBJIEHUS
HWCTOYHHKA TOKA"

17.04

59

O/IeKTPOHHAs TTPOBOJUMOCTb TBEPABIX
MeTaJslJIoB. 3aBUCUMOCThb
COTNPOTHUBJIEHUSI METAJIZIOB OT
TeMriepaTypbl. CBepXIpOBOJUMOCTh

22.04

60

OneKTpUUecKuil TOK B BaKyyMe.
CBoliCcTBa 3/1IEKTPOHHBIX ITyYKOB

24.04

61

ITonyrpoOBOHUKH, UX COOCTBEHHAs U

MpUMeCHasi MPOBOAUMOCTh. CBOMCTBa

p—n-niepexo/ia. [ToynpoBoAHUKOBbIE
TpuOOopbI

29.04

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

62

OneKTpuuecKuit TOK B paCcTBOpax U
pacIiyiaBax 3/eKTPOJIUTOB.

6.05

bubmoTeka LIOK
https://m.edsoo.ru/ff0c82ba




OneKTponuTHYecKas AUCCOLMaLiUs.
OJIEKTPOJIU3

BHEKTqueCKI/Iﬁ TOK B I'a3dax.

63 CamocTosiTenbHbIN 1 1 8.05 bubmioteka LIOK
HeCcaMOCTOSITe/IbHBIN pa3psj. MonHus. https://m.edsoo.ru/ff0c84ae
Ilna3ma
OrnekTpuuecKre MpUOOPHI U

64 YCTPOUCTBA U UX MPaKTUYeCcKoe 1 13.05 Bubmioreka LIOK
rpuMeHeHue. [IpaBusa TeXHUKU https://m.edsoo.ru/ff0c86fc
Ge3omacHoCTH

65 O600r11aro1Iui YpoK 1 15.05 bubmmoreka LIOK
«OJIeKTPOJHAMUKAa» https://m.edsoo.ru/ff0c88be
KonTtponbHast paboTa o Teme

66 «2nekrpocraryka. ITocTossHHBIN 1 20.05 Bubnuoreka IIOK
3/IeKTPUYeCKUM TOK. TOKH B https://m.edsoo.ru/ffO0c8a8a
Pas3/IMUHBIX Cpefax»

67 Pe3sepBHbIil ypok. KoHTposibHast paboTa 1 bubmioTeka LIOK
o TeMe "DeKTpoAUHaMUKaA" https://m.edsoo.ru/ff0c8c56

68 Pe3sepBHblIil ypok. O600I11IaroIHi ypoK 1 bubmmoreka IIOK
1o Temam 10 kyacca https://m.edsoo.ru/ff0c8f6c

OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




11 K/TACC

KonuuyecTBo yacos JJIeKTPOHHbIE
Jata uudpoBbie
Ne n/m Tema ypoka KontponbHble | TIpakTHuecku
Bcero u3yueHusi | oOpa3oBaTe/ibHbIE
paboTbI e paboTbI
pecypchbl
[TocTosiHHBIE MAarHUTBI U UX
B3auMo/encTBue. MaroutHoe
1 rosie. BeKTop MarHUTHOM 1 4.09 Bubmorexa [JOK
) P . ' https://m.edsoo.ru/ff0c9778
WHAYKUUU. JIMHUA MarHUTHOMN
WHAYKLUU
MarHuTHOe T110J1e TIPOBO/IHUKA C
’ TOKOM. OTibIT JpcTesa. 1 209 Bbubmmoreka LIOK
BsaumogenicTBre NpoOBOJHUKOB C ' https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopatopHasi paboTa
3 «Ha6i}o SHI/IE peﬁCTBHH 1 1 11.09 Brbmiorexa OK
A A ' https://m.edsoo.ru/ff0c98fe
MarHUTHOTO TOJIs1 Ha TOK»
[JeiicTBMe MarHUTHOTO T0JIS Ha
4 MPOBOJHUK C TOKOM. Cuiia 1 14.09 Bubmorexa OK
POBOA ' ' https://m.edsoo.ru/ff0c9ac0
Awmrepa.
[JeiicTBMe MarHUTHOTO T0JIS Ha
c JBWXKYILLYIOCS 3aPSDKEHHYIO 1 18.09 bubnuoreka IIOK
yactuiy. Cua Jlopenija. Pabora ’ https://m.edsoo.ru/ff0c9df4
cuibl JIopeHLa
6 O/1eKTpOMarHUuTHass UHAYKLUS. 1 21.09
[ToTOK BeKTOpa MarHUTHOM
vHAYKIMU. D1C MHAYKIMN.




3aKOH 3/IeKTPOMarHUTHOM
uHaykn Papages

JTaboparopHasi pabota
«VccnenoBanue siBIeHUS
3/IEKTPOMAarHUTHOM MHAYKLIAW»

25.09

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

NupykTUBHOCTL. SIBNeHue
camouHayKuuu. 3/1C
CaMOUHAYKLMU. DHeprus
MarHUTHOTO T10JIs1 KaTYLLUKH C
TOKOM. DJIeKTPOMarHUTHOe I10J1e

28.09

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

TexHUUYecKye yCTPOKCTBa M UX
NIpUMeHeHre: NTOCTOsTHHbIe
MarHuThbl, 3/IeKTPOMarHuThl,
3/IeKTPO/JIBUraTe b, yCKOPUTEIN
3/IeMeHTapHbIX YaCTHL,
VH/IYKL[MOHHAs T1eub

2.10

10

O6o0r1maror it ypok «MarHuTHoe
riosie. DJIeKTPOMarHuTHas
VHYKLUS»

5.10

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

11

KonTtposnpHast pabora o Teme
«MarsuTHoe 11o1e.
DJIeKTpOMarHuTHasi HHAYKLHSI»

9.10

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

12

CBoOOoiHBIE MEXaHUUECKHE
KosnebaHus1. "'apMoHUuecKre
KojebaHus. YpaBHEHHE
rapMOHHUYECKUX KOIe0aHUH.
[IpeBpaitieHue s3Hepruv

12.10

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

13

JTaboparopHasi pabota

16.10




«MCC]’[EAOB&HI/IE 3dBHCHUMOCTH

repro/ia Majibix KoneGaHUi rpy3a

Ha HUTHU OT OJIMHBI HUTU XU MaCChbI
rpy3a»

14

KonebarenbHbIN KOHTYP.
CB00O/IHBIE 3/IEKTPOMArHUTHBIE
KosiebaHus B UieaTbHOM
KosiebaTesTlbHOM KOHTYpe.
AHanorus Mexny
MeXaHUUeCKUMH U
3/IEKTPOMAarHUTHBIMU
Kosie6aHUsMHU

19.10

bubnuoreka IIOK
https://m.edsoo.ru/ff0cb820

15

®opmysna TomcoHa. 3akKoH
COXpaHeHUsl SHepruu B
uziealbHOM KoJjiebaTelbHOM
KOHType

23.10

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

16

[TpencraBneHue o 3aTyxarolux
KosiebaHusAX. BbIHYX/IeHHbBIE
MeXaHUUYeCcKHe Kojie0aHusl.
Pe3oHaHc. BeiHyX/1IeHHBIE
3/IeKTPOMarHUTHbBIE KOieOaHUsI

26.10

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

17

[TepemeHHbIM TOK.
CuHycoWJanbHbIN TepeMeHHbIN
TOK. MOIIIHOCTb TepeMeHHOr0
TOKa. AMIIUTYJHOE 1
JeUCTBYIOIIlee 3HaUeHUe CUJIb
TOKa U HarpspKeHUs

9.11

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

18

Tpancdopmarop. ITpousBojcTBO,
niepefiaya ¥ norpebneHue

13.11




BHEKTPHHECKOﬁ SHepruun

19

YCTpONCTBO U MpakTUUecKoe
NpYMeHeHUe 3/1eKTPUYEeCKOro
3BOHKA, reHepaTopa MepeMeHHOTr0
TOKa, JIMHUH 371eKTporiepeau

16.11

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

20

JKOJIOTUYeCKUe pUCKU MpU
NIPOM3BOJCTBE 3/IeKTPOIHEPIUH.
KynbTypa ncrnonb3oBanus
3/IeKTPO3HEPryy B NIOBCEJHEBHOM
JKU3HU

20.11

21

MexaHnueckye BOJIHBI, yCIOBUS
pacripoctpaHenus. [lepuon,.
CKOpOCTh pacrpocTpaHeHus U
J/IHa BosHbL. [lonepeunsle u
NIPOJ0JIbHbIE BOJTHBI

23.11

bubnmroreka LJOK
https://m.edsoo.ru/ff0cca54

22

3ByK. CKOpPOCTb 3BYyKa.
I'poMkoCTh 3ByKa. BeicoTa TOHA.
Tem0p 3ByKa

27.11

bubnmoreka LJOK
https://m.edsoo.ru/ff0cccOc

23

O/eKTpOMarHuTHbIE BOJTHBI, UX
CBOMCTBA U CKOPOCTh. [llkana
5/IEKTPOMarHUTHBIX BOJIH

30.11

bubmoreka LJOK
https://m.edsoo.ru/ff0Occfe0

24

[TpuHLMIIBI paiMOCBS3U U
TesileBUzieHUs1. Pa3BuTure cpejCTB
CBs13U. Pagyosiokarnus

4.12

25

KonTtposnbHast pabora
«KonebaHus 1 BOTHBD

7.12

bubmmoreka IIOK
https://m.edsoo.ru/ff0cc6f8

26

[IpsimonuHeliHOe
pacrnpocTpaHeHue CBeTa B

11.12

bubnuoreka IIOK
https://m.edsoo.ru/ff0cd350




O/IHOPO/THOM cpejie. ToueuHbI
HCTOYHHK CBeTa. JIyu cBeTa

27

OtpakeHure cBeTa. 3aKOHBI
oTpaxkeHus cBeTa. [locTpoeHue
1300pa)XeHUi B TVIOCKOM 3€epKaJie

14.12

bubmmoreka IIOK
https://m.edsoo.ru/ff0cd4e0

28

[Ipenomienue ceera. [TonHoe
BHYTpPEHHee OTpPa’KeHue.
[TpenenbHbIN yroa NOJTHOTO
BHYTPEHHEI0 OTpa’kKeHUs

18.12

bubnroreka LJOK
https://m.edsoo.ru/ff0cd7f6

29

JlabopatopHasi paboTa
«/3MepeHue nokasare/is
TIPeIOMJIEHUST CTeKJIa»

21.12

bubnmoreka LJOK
https://m.edsoo.ru/ff0cd67a

30

JIvnu3sel. [TocTtpoeHue
n300paxeHuii B uH3e. Popmya
TOHKOM JINH3bI. YBelIn4yeHne
JTAH3BI

25.12

bubmoreka LJOK
https://m.edsoo.ru/ffO0cddle

31

JTaboparopHast pabota
«OrmpefiesieHrie ONTUYECKOUM CHTTBI
1 (DOKYCHOT'O PacCTOSTHUSI
cobuparolteid TMH3bI»

28.12

2 mosryrogue

32

Hucniepcusi cBeta. C10XHbBIN
coctaB benoro cBeta. [[BeT.
JTaboparopHasi pabota
«HabmroieHre AUCIiepcuM CBeTa»

11.01

33

WuTepdepeniys cBeta.
Oudpakuus ceera.
JudpakijmoHHas periéTka

15.01

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




HOHEPE‘-IHOCTB CBETOBLIX BOJIH.

bubnuoreka IIOK

34 18.01
ITonspusaius ceeta https://m.edsoo.ru/ff0cf02e
OnTuueckue MpubOPBI U
35 YCTPOMCTBA U yCIOBUS UX 22.01
6e301acHOro NMpUMeHeHust
['paHULIBI TPUMEHUMOCTH
36 KJ/IaCCUYeCKOW MeXaHHKH. 925,01 bubmoteka LIOK
[TocTynatel cneluaabHOU TeOPUU ’ https://m.edsoo.ru/ff0cf862
OTHOCHUTE/TbHOCTU
OTHOCUTENTIBHOCTD Buf LOK
nbmoTeka
37 O/IHOBPEMEHHOCTH. 3aMe/i/leHre 29.01
AHOBD A https://m.edsoo.ru/ff0cfa4?
BPEMEHU U COKpallleHue JIMHbI
OHeprus U UMITYJIbC
38 PEIITUBUCTCKOW YacTULbl. CBsA3b 102 bubnuoreka LIOK
MaccChl C 3Heprue ¥ UMITYJIbCOM. ' https://m.edsoo.ru/ffOcfc68
OHeprus MoKos
KonTponbHas pabota «OrTHKa.
39 OcHOBBI CrielaNIbHON Teoprr 5.02 Bubmorexa OK
o P ' https://m.edsoo.ru/ff0cf6£0
OTHOCHUTE/IbHOCTH»
40 ®otoHbl. ®opmyna I1naHka. 8.02 bubnuoreka IIOK
OHeprusi U UMNYyJibC (HOTOHA ' https://m.edsoo.ru/ff0cfe16
OTKpbITHE U UCC/IeJ0BaHKE Eu6 LIOK
nbmoTeka
41 oto3¢dekra. OnbIThl A. T 12.02
¢ bd https://m.edsoo.ru/ffOcffc4
CrosieToBa
3akoHbI GpoTorddexTa.
YpaBHeHue DUHILTeWHA JJ1s1
4 p it 15.02 bubmmoreka LIOK

dotorddekra. «KpacHas
rpanuLia» GoTtosddexra

https://m.edsoo.ru/ff0d015e




Hasnenue ceta. OnbiThl I1. H.

bubnuoreka IIOK
43 Jle6esieBa. XviMrUueckoe fieficTBUe 19.02
A A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuYecKre yCTpONCTBa U
MpakTUUeCcKoe NpUMeHeHue:
44 P P 22.02
(dboTo3/1eMeHT, (HOTO/IaTUMK,
coJiHeuHast OaTapesi, CBeTOJUO]
45 Perienvie 3aziau 1o teme 26.02 bubmoreka LIOK
«3D7ieMeHTbl KBAHTOBOU OITHUKW» ’ https://m.edsoo.ru/ff0d0302
Mogens aroma ToMmcoHa. OnbIThI
46 Pe3epdopja no paccesiHuio o- 29.02 bubmoreka LIOK
vactuil. [11aHeTapHast MO/Ie/b ' https://m.edsoo.rw/ff0d091a
aToma
bubmmoreka LIOK
47 [Toctynate! bopa 4.03
Y P https://m.edsoo.ru/ff0d0afa
N3nyuenue u noroleHye
48 ($hOTOHOB Mpu Mepexo/ie aToma ¢ 203 bubmoteka LIOK
O/ZJHOI'0 YPOBHS SHepruy Ha ' https://m.edsoo.ru/ff0d0Oafa
Zipyroui. Bugpl crieKTpoB
BonHOBBIE CBOKCTBA YaCTHLI.
Bosnns! fe bpoiins.
49 KopnyckynsipHo-BoTHOBOM 11.03 Bubmorexa [JOK
prycKyAp ’ https://m.edsoo.ru/ff0d0ca8
Ayanu3m. CrIOHTaHHOe U
BbIHY>X/IEHHOE U3/y4eHHe
OTKpbITHE pa/IMOaKTUBHOCTH.
OmnbiTel Pesepgoppa no
50 pdopa 14.03 BubmoTeka LIOK

oripe/ie/;IeHMO COCTaBa
PaAn0OAKTUBHOT' O U3/TYyYEHUA

https://m.edsoo.ru/ff0d0fd2




51

CgoticTBa anb(a-, 6eta-, ramma-
W3yueHus. BrivsiHue
Pa/IM0AaKTUBHOCTU Ha >XKUBbIE
OpraHU3MBbI

18.03

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacraf,.
ONeKTPOHHBIM U IO3UTPOHHBIN
bera-pacnag. ['amma-usnyueHve

21.03

bubmioteka LIOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBsI3U HyK/IOHOB B sifipe.
AnepHeble peakiyu. fnepHbiv
peakTop. [Tpobemsi,
MepCreKTUBbL, IKOJIOTUYeCKre
aCreKThl 11ePHOM SHepPreTHKU

1.04

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

54

OJileMeHTapHbIe YaCTUL[bI.
OTKpbITHE TO3UTPOHA. MeTo/ bl
Ha0J/II0/IeHNUsI U perucTparuu
371eMeHTapHbIX yacTull. Kpyr/ibiit
cron «dyHjaMeHTalbHbIe
B3auMOZeNCTBUsA. EAMHCTBO
(br3MYeCcKoi KapTUHBI MUPa»

4.04

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

55

Bup 3Bé3aHOTO Heba. Co3Be3aus,
sIpKUe 3BE3/Ibl, T/IaHEeThI, UX
BUMMOe aBiKeHUe. ComHeuHast
cucTema

8.04

56

Connije. ComHeuHasi akTUBHOCTb.
Ncrounuk sHepruu CosHua U
3BE3[

11.04

57

3BE3/IbI, UX OCHOBHbIE
XapaKTepPUCTUKU. 3BE3/bI

15.04




TJIaBHOM MOC/1eJ0BaTe/IbHOCTH.
BHyTpeHHee cTpoeHHe 3BE3].
CoBpeMeHHbIe TIpe/ICTaBIeHUsI O
TPOUCXOXKAEHUU U 3BOJTIOLIUU
ConHija U 3B€3]1

58

Mneunsiii [TyTs — Haiua
l'anakTuka. [Tosnokenue u
nBwkeHre CosHua B ['anakTuke.
lNanakTyku. YépHbIe ObIPHI B
s/ipax raaakTUK

18.04

59

Bcenennas. Pasberanue
rasakTuk. Teopust bosbioro
B3phbIBa. Pe/IMKTOBOE H3/myueHue.
MerTarasakTHKa

22.04

60

HepelieHHbIe POO/IEMBI
aCTPOHOMUU

25.04

61

KoHTpospHast paboTa «DeMeHThI
aCTPOHOMUH U aCTPOGU3UKK»

29.04

62

O6o01aroruii ypok. Ponb
(131KM U aCTPOHOMUU B
SKOHOMHUECKOH,
TEeXHOJIOTUUECKOH, COL[UaTbHOU U
3TUUECKOM cdepax /esaTebHOCTH
yesioBeKa

6.05

63

O6o61aromuit ypok. Ponb u
MeCTO (PM3UKHU U aCTPOHOMUU B
COBPEMEHHOU HayUYHOU KapTHUHe
Mupa

13.05




64

O6ob6maroiuii ypok. Posb
(bu3uyecKoi Teopuu B

(hopmMUpOBaHUM MpeCTaBAeHUN 0

(br3MUecKoi KapTuHe MUpa

16.05

65

O6o6marormuii ypok. Mecto
(131uecKoi KapTHHBI MUpa B
o0111eM psiZly COBpeMeHHBIX
eCcTeCTBeHHO-HayUHbIX
Npe/iCTaB/IeHUH O IpUpoJe

20.05

66

Pe3epBHbIii ypoK. MaruuTHoe
roJjie. JJIeKTPOMarHuTHas
VHAYKLUS

67

Pe3epBHbIi1 ypok. OnTHKa.
OcCHOBBI CIelarIbHON Teoprur
OTHOCHUTEJIbHOCTU

68

Pe3epHblli ypok. KBaHTOBas
¢u3rKa. DneMeHTbl aCTPOHOMUU
1 acTpou3rKu

bubnmoreka LJOK
https://m.edsoo.ru/ff0d1784

OBLIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68







YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

» dusuka, 10 knacc/ Msikues I'.41., byxoBues b.b., Corckuit H.H. oz
penakiueii I[TapdentbeBoii H.A., AkioHepHoe 00611jecTBO «V31aTeNbCTBO
«[Ipocserenue»

» ®u3uka, 11 knacc/ Msakues I'.JI., byxosyes b.b., Hapyruu B.M. niof
penakieii [TapdentbeBoii H.A., AkiirioHepHOoe o611ecTBO «3/1aTenbCTBO

«ITpocserjeHue»

METOAJNYECKHNE MATEPHUAJIBI VIS YUUTEJIA

1. C6opHUK BopocoB M 3azau 110 ¢u3nke 10-11 k1. Creranosa I'.H.

2. 3ailaHud 11 U'TOTOBOTO KOHTPOJISI 3HAHUM yyalmxcs 1o ¢pusuke 7-11 Ki.

Kabapaun O.®. M., «IIpocerenue » 1995 r.

3. . Tects! dusuka 10-11 kn. Kabapaua O.®. M., «/Ipoda.1998 r.

4. CoopHuK 3az1au o ¢usvke 8-10 k. PoivkeBuuA.Il. M.,

«IIpocseiienne»1982r.



5. EI'D. ®u3uka: Pa3natouHbii MaTepras TPEHUPOBOYHBIX

TecToB/C.A.Kypaiosa.-CIIb.: «Tpuron», 2009.

6. BypoB B.A., Juk FO.1., 3aBopbikuH b.C. ®poHTanbHbIie 1abopaTopHbie
paboThl 110 du3mKeB 7-11 Kmaccax
7. ®usuka. KonTponbHbie paboThl B HOBOM ¢opmaTe. 10 kmacc. ABT. ['ozioBa

.B. KoHTtposbHbIe paboThI B BUZie TecToB. «HTe/mnekT-1lenTp», Mocksa, 2011

8. ®usuka. KoHrposbHbie paboThl B HOBoM opmare. 11 kmacc. ABT. ['ofjoBa

1.B. KoHTposbHbIe paboTh B BU/le TeCcToB. «VHTeekT-1leHTp», Mocksa, 2011

9. DneKTUBHBIM Kypc «MeTo/ibl peltieHus1 Puanueckux 3agau». 10-11 kiacchl.
ABT. 3opuH H.W. Mactepckasi yuutesisi. MexaHuka. MoiekyJisipHasi hy3uKa.

TepmogvHaMUKa. JyieKTpoAuHaMuKa. «Bako», Mockga, 2007

10. ITporpammel 0611je06pa3oBaTe/ibHBIX yupexkaeHui. Pusnka 10-11 K1acchl.

Asrt. IL.T'. Caenko."

IN®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCBI CETHU

MHTEPHET



http://fiz.1september.ru EcTecTBeHHO-HayuHas 111K0/1a TOMCKOT0
TO/IUTEXHUYECKOT O

yHUBEpCUTETa

http://ens.tpu.ru 3aHumaresibHas ¢r3MKa B BOIIpOCax U OTBeTax: cauT B.
EsibkuHa

http://elkin52.narod.ru 3aouHasi ectecTBeHHO-Hay4Hasi 111Kosia (KpacHosipck):
yueOHbIe

MaTepuaJsibl 1o (PU3MKe /151 IIKOJIbHUKOB

http://www.zensh.ru 3aouHas pu3nKo-MaTeMaThuyecKas 11Koya ToMCKOro
roCcyZ,apCTBEHHOT0

yHUBEpCUTETa

http://ido.tsu.ru/schools/physmat 3aouHasi pusnKo-TexHUUeCKast I1K0JIa Ipu
MOTU

http://www.school.mipt.ru lndopmaturka v ¢pusrka: caut yuurenst (QU3UKU U
VMH(OPMaTUKH

3.3. lllakypoBa

http://teach-shzz.narod.ru HpopMallMOHHBIE TEXHOIOTMU B TIPeNojaBaHun
busuku: caut U.4.

OuUIUNMoBON

http://ifilip.narod.ru ludbopmaiioHHbIe TeXHOOTHY Ha YPOKax (hH3UKH.

I/IHTepaKTI/IBHaH dHUMaIlus



http://somit.ru HTepHeT-MecTO pu3rKa

http://ivsu.ivanovo.ac.ru/phys Kadepa ¢u3viku MocKOBCKOro MHCTUTYTa
OTKPBITOr0 00pa3oBaHust

http://fizkaf.narod.ru KBanT: HayuHO-TIOMy/ISIpHBIN (PU3MKO-MaTeMaTHUeCKUit
)KypHas

http://kvant.mccme.ru KnaccHasi ¢usuka: cait yuuresns ¢pusuku E.A. banauHoi






