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ITOSACHUTEJ/IbHASA 3AITNCKA

[Tporpamma mo ¢wu3mke 0a30BOro ypoBHSI Ha ypOBHe cpeAHero o6imiero o6pa3oBaHUs
pa3paboTaHa Ha OCHOBe TIOJIOKEHWH | TpeOOBaHMI K pe3y/bTaTaM OCBOEHHsS OCHOBHOM
obpa3oBaTe/IbHOM Mporpammel, ripefictaBieHHbIX B PI'OC COO, a Takke ¢ yuéTtom deziepanbHOM
paboueii mporpaMmbl BOCITUTaHUSI M KOHLEMLIMU TIpernofiaBaHus yue6Horo npegmera «dusuka» B
obpasoBarenbHbIX ~ opraHu3auusix  Poccuiickoit — ®epepaiy, peanusyIOLMX  OCHOBHbIE
obpa3zoBaresibHbIe ITPOTPAMMBI.

Copepxanve mnporpaMmbl 10 (U3MKe HampaBieHO Ha (OPMHpPOBaHKE eCTeCTBEHHO-
Hay4YHOW KapTuHbI Mupa obyuarouguxcs 10-11 knaccoB npu obyueHnr ux ¢u3svke Ha 6a30BOM
YPOBHe Ha OCHOBe CHCTeMHO-JlesiTe/IbHOCTHOrO nozxoza. [Iporpamma 1o ¢u3vke COOTBETCTBYeT
tpeboBanusim ®I'OC COO K mMjaaHHpyeMbIM JIMUHOCTHBIM, MpeJMeTHbIM W MeTarpeMeTHbIM
pe3ynbTaTaM OOyYeHHs, a Takke YUWThIBaeT HeOOXOAUMOCTb peayu3aliii MeXIpeJMeTHbIX
cBsizel (UM3MKM C ecTeCTBeHHO-HayyHbIMH Y4eOHbIMU IpeAMeTamMd. B Heli omnpepenstoTcs
OCHOBHbIE IIe/IM U3yueHHus (U3MKM Ha YPOBHe cpefHero o0lero obpa3oBaHMs, IIaHUpYeMble
pe3yJ/bTaThl OCBOeHUs Kypca (PM3MKU: TUYHOCTHBIE, MeTarpeJMeTHbIe, IpejMeTHbIe (Ha 6a30BOM
yYPOBHE).

[Tporpamma mno ¢u3vKe BK/IHOUAET:

TUIaHWpYyeMble pe3y/bTaThl OCBOEHWs Kypca (UM3MKKM Ha 0a30BOM ypOBHE, B TOM UHCJIe
rpejMeTHbIe pe3y/bTaThl 10 ToAaM 00yUeHUs;
cofiep>kaHve yyeGHoro npeamMeta «PusrKa» 1o roiaM 00yuyeHusl.

du3rkKa Kak HayKa 0 Hanbosiee 0OIMX 3aKOHAX MPHPO/IbI, BBICTYIIAsi B KauecTBe yuebHOro
npeZiMeTa B IIKOJIe, BHOCHT CYII|eCTBEHHBIN BK/ajli B CUCTEMY 3HaHUM 00 OKpy’KarolljeM MMUpe.
HIkonbHBI Kypc (U3MKA — CUCTeMOOOpasymoLuidi /s ecTeCTBeHHO-Hay4HbIX yueOHBIX
NpeMeTOB, MOCKO/bKY (M3MUecKre 3aKOHBI JieKaT B OCHOBe TPOLIECCOB U SIBI€HUM, U3yuaeMbIX
xuMueld, Ouosnorvel, ¢usnueckoii reorpadueii U acTpoHOMHed. VIcmonb3oBaHWe W aKTHBHOE
nprMeHeHre (HU3NUeCKUX 3HaHUH OTpeZiesisieT XapakTep U Pa3BUTHe Pa3HOOOpa3HbIX TEXHOIOTHIA
B cdepe >HepPreTHKH, TPAaHCIIOPTA, OCBOEHHsI KOCMOCA, TIOJy4YeHHsi HOBBIX MaTepHasioB C
3a/lJaHHbIMK CBOMCTBaMU U Jpyrux. Mi3yueHune (pmM3vKu BHOCUT OCHOBHOM BK/a/, B (hPOpMHpOBaHHe
eCTeCTBeHHO-HayYHOM KapTHHbI MHpa oOyuaroumxcs, B (OpMHUpPOBaHHE YMeHHIl IPUMEHSITh
HayYHbIM MeTO/, [T03HaHUsI NP BBITIOJIHEHUH UMH YUeOHBIX UCC/le/I0BaHuUM.

B ocHOBy Kypca ¢u3uKu [/ YPOBHSI cpefjHero obiero o6pa3oBaHusi M0JIOXKeH Psif Uzew,
KOTOPbIE MOXKHO pacCMaTpHBaTh KaK MPUHLIUIIBI €r0 MOCTPOEHUsl.

Hoes yenocmHocmu. B cOOTBETCTBUU C Hell KypC SIBJSIETCS JIOTUUECKU 3aBepIIEHHBIM, OH
COZiep>KUT MaTepuasn M3 BceX pasfiesioB (pU3MKM, BK/IHOUAeT KaK BOMPOCHI K/IaCCUUECKOW, Tak U
COBpeMeHHOU (PH3UKHU.

Hoes eenepanusayuu. B cooTBeTCTBUM C Hell MaTepuan Kypca ¢Gu3vMKu 00beJUHEH BOKPYT
¢busnyeckux Teopud. Bepgyumum B Kypce sBisercs (OpPMHUpOBaHMe IIpe/CTaB/IeHUd O
CTPYKTYPHBIX YPOBHSIX MaTepuH, BelllecTBe U IoJie.

Hoesa eymanumapusayuu. Eé peanuszanys npejrosiaraeT MCIO/b30BaHUE T'YMaHWTapHOTO
ToTeHLMana GU3NUeCcKOoi HayKH, OCMBICTIEHHe CBSI3U Pa3BUTHS (DM3UKH C pa3BUTHEM OOI[eCTBa, a
TaK)Ke C MUPOBO33PeHUYeCKMMU, HDABCTBEHHBIMHU U IKOJIOTMYeCKUMHU TIpoOIeMaMHu.

Hodes npuknadHoli HanpaeneHHocmu. Kypc ¢u3MKU Tipe/irosiaraeT 3HaKOMCTBO C IIIMPOKUM
KPYTOM TeXHHUYeCKUX M TEXHOJIOTMYEeCKUX NTPUIO’KEHNI U3yUeHHBIX TEOPUU U 3aKOHOB.

Hodes skonozusayuu peanusyeTrcs IOCPeACTBOM BBeJEHHUSI 3/1eMEHTOB COJeprKaHus,
TMOCBSILIEHHBIX 3KOJOTMYeCKUM IpobsieMaM COBPEMEHHOCTH, KOTOpble CBsi3aHbl C pa3BUTHEM



TeXHUKW U TEXHOJIOTUM, a TakKe 00Cy>KaeHs1 Mpo6yieM parjioHa/IbHOTO MPUPO/IOTIONb30BaHUs U
9KOJIOTUUeCKo 6e301macHOCTH.

CTep>KHEBBIMM 3/IeMeHTaMU Kypca (U3MKH Ha YPOBHe cpefiHero ofiero obpa3oBaHUs
SBJIIIOTCS  pu3nueckue Teopud ((GpopMHUpPOBaHWE TMPEACTABJI€HHUH O CTPYKTYpe IOCTPOEHHMS
busnyeckoii Teopud, poOMM (PyHAAMEHTATbHBIX 3aKOHOB U TPUHIIMIIOB B COBPEMEHHBIX
NpeJiCTaB/IeHUsX O TIPUPOJie, TPAHHMI[AX TPHUMEHUMOCTU TEeOpUM, [/Isi OMMCAHUSl eCTeCTBeHHO-
Hay4HbIX SIBJIEHWUU U TIPOLIECCOB).

CucTeMHO-JeSTeTbHOCTHBIM TIOAX0/ B Kypce (PU3MKH peanr3yeTcs Tpekie BCero 3a CuéT
OpraHu3al[iM SKCIIeEPUMEHTATBbHON ZedaTenbHOCTH oOyuarormuxcs. [yt 6a30BOro ypoBHsI Kypca
(GU3MKU — 3TO WCIO/b30BAaHWE CUCTEMbI (DPOHTA/ILHBIX KPAaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U
nabopaTopHeIX paboT, KOTOpble B mporpaMMe o (u3vke o0beAWHEHbI B OOIMIWI CIHMCOK
yueHUYeCKUX TPAKTUUeCKUX paboT. BrlzesieHWe B yKa3aHHOM TiepeuHe JjiabopaTOpHBIX Pabor,
MIPOBOAMMBIX [I/Ii KOHTPOJII W OLIEHKH, OCYIIEeCTBJISIETCS Y4YaCTHMKAMH 00pa30BaTe/bHOTO
rporiecca MCxo/iss U3 0coOeHHOCTel TJIaHWPOBaHUsSI M OCHallleHus1 KabuHeTta ¢usuku. [1pu 3TOM
obecrieunBaeTcsi OBJaZieHWe OOyUarOIMIMMKCS yMEHHSIMH TIPOBOJUTh KOCBEHHbIe H3MepeHUsl,
WCC/IeIOBaHUS  3aBUCHMOCTel (DM3UYeCKMX BeJIMUMH U TIOCTAaHOBKY OIBITOB I10 TIPOBEpKe
TIPe/I/IOKEHHBIX THIOTe3.

Bosibilioe BHUMaHHe Y/e/ISIeTCS PelleHNI0 PACUETHBIX M KaueCTBEHHBIX 3ajau. [Ipu 3ToM
[UIsl PaCUéTHBIX 3a/lau TIPUOPUTETOM SIBJISIFOTCS 33/lau C SIBHO 3aJJaHHOW (DPM3MUECKON MO/IeNbIo,
TI03BOJISIIOIIYE TIPUMEHSITh U3yUeHHbIe 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJJHOTO paszesna Kypca,
TaK W WHTErpUpysl 3HAaHUS W3 pa3HbIX pa3zenoB. Il KaueCTBEHHBIX 3a/au MPHUOPUTETOM
SBJISTFOTCSL  33/laHUsl Ha OOBsSICHeHWe TIpOoTeKaHusi (U3UYeCKUX SIBJIeHWA U TIPOLIeCCOB B
OKpY>Katollleld »Xu3HH, TpeOyroiue BbiOOpa (u3nueckod Moenud [jisi CUTYal[iM TPaKTHKO-
OPHEeHTHPOBAaHHOTO XapaKTepa.

B cootBerctBuM ¢ TpeboBaHusimu @DI'OC COO K MaTepHaIbHO-TEXHUUECKOMY
obecrieueHnto yueOHOTO Tporiecca 6a30BbIi YPOBeHb Kypca (hM3MKU Ha YPOBHE CpPeiHEr0 00IIero
00pa3oBaHus JO/DKEH U3y4aThCs B YCJOBUSIX MPeJMeTHOrO KaOWHeTa (UM3MKU WK B YC/IOBUSIX
WHTETPUPOBAHHOTO KabWHEeTa TIpeIMETOB eCTeCTBEeHHO-HAyUHOro LMKIa. B kKabwHeTe ¢GU3MKM
JIOJDKHO OBITH HeoOXozuMoe jabopatopHoe o06opyZoBaHMe [Iisi BBIMOHEHUs YKa3aHHBIX B
rporpamMme 110 (13MKe yueHMUeCKUX MpakTHUeCcKUx paboT 1 IeMOHCTpaljuoHHOe 000py/J0BaHue.

HeMoHCTpaLioHHOe 006opysoBaHWe (GOPMHUPYeTCSi B COOTBETCTBUM C  TIPUHLIATIOM
MUHUMAJIbHON /I0CTaTOUHOCTH W 00ecrieurBaeT TOCTAaHOBKY TePeUMC/IeHHBIX B TIPOrpaMMe TI0
(bu3MKe K/IIOUEBBIX [IEMOHCTPAMd [/l WCCAe[0OBaHUSI WM3y4yaeMbIX SIBJIEHWM W TPOLIeCCOB,
IMITUPUUECKUX U PYyHAaMEHTATbHBIX 3aKOHOB, UX TEXHUUECKUX TTPUMEHEHHH.

JIabopatopHoe o00opyZoBaHMe [/ YUYeHHMUECKUX TMPAKTUYeCKUX paboT ¢opmupyercs B
BU/IE TeMaTMUYeCKUX KOMIUIEKTOB M OOecrieurBaeTCss B pacyéTe OJHOTO KOMILIEKTa Ha ABYX
obyuaroruxcst. TemaThyeckue KOMIUIEKTBI J1abOpaTOpPHOTO 00OPYZOBAHUSI /IOJDKHBI  OBIThH
MOCTPOeHbl Ha KOMIUIEKCHOM HCTIONb30BAaHWM AHANIOTOBBIX W LM(GPOBBIX MPUOOPOB, a TaKxke
KOMIIbIOTEPHBIX U3MEePUTE/IbHBIX CUCTEM B BU/ie LIM(POBBIX 1aO0PaTOPHIA.

OCHOBHBIMU TIe/IIMH U3y4eHUs1 PU3NKHU B 00111eM 00pa30BaHUM SIBJISTIOTCS:
dbopMHpOBaHME HHTEpeca W CTPeMJIeHHWsS OOYyYarIluXCs K HayYHOMY W3Y4YeHUIO TPUPOJIBI,
Pa3BUTHE UX UHTE/IEKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTENH;
pa3BUTHe TIPe/CTaB/IeHU O HayYHOM MeTOZe TM03HaHus ¥ (OpPMHPOBaHHE MCC/Ie[0BaTeTbCKOTO
OTHOIIIEHUSI K OKPY>KaIOIUM SIBJIEHUSIM;

(dhopMHpOBaHKE HayUYHOTO MUPOBO33PEHMsI KaK pe3y/ibTaTa U3yUYeHHs OCHOB CTPOEHUsI MaTepPUr U
(dbyHZamMeHTaIbHBIX 3aKOHOB (PU3UKWY;



(dbopmMHUpOBaHUe yMeHU OOBSICHATH SIBJIEHUSI C MCIT0/Ib30BaHUEM (PU3MUECKUX 3HAHUW U HayUYHBIX
[I0Ka3aTeJTbCTB;

dbopMHUpOBaHUe TIpeJCTaB/AeHUNH O PO (DU3MKKM /IS Pa3BUTHSL APYTHUX €CTECTBEHHBIX Hayk,
TEXHUKH U TeXHOJIOTHHA.

HocTmxeHwe 3TUX Iiesield 00ecreunBaeTCsl pellleHHeM CJIeYIOLIUX 3a/au B IPOLecce
M3y4yeHUs Kypca pU3UKU Ha YPOBHe cpe/iHero obIijero o6pa3oBaHus:
rproOpeTeHre CHCTeMbI 3HAHWM 00 00MMX (PU3NUeCKMX 3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHSX,
BK/IIOUAasi MeXaHWKY, MOJIEKY/ISIPHYI0 (U3MKY, 3MeKTPOJUHAMHUKY, KBaHTOBYHO (U3UKYy U
3/1eMeHThI acTPOhU3UKY;
dbopMHpOBaHWE YMEHWH TPUMEHSATh TeOpeTUUeCKWe 3HaHWS [ O00BbsICHeHUs (HU3UUeCKUX
SIBJIEHWH B TIPUPOZIE U /ISl TIPUHATHUS MPAKTUUECKUX PellleHUl B TIOBCeHEBHOM XKU3HU;

OCBOEHHe CIIOCOOO0B pellleHusT Pa3/TUUHbBIX 33/1au C SIBHO 3a/laHHOM (M3MUeCcKOl MO/iesblo, 3aziay,
TO/Ipa3yMeBaI[UX CAMOCTOSITE/IbHOE CO3JjaHue (U3MUYECKOM MO/e/H, aJeKBaTHOW YC/IOBUSIM
3aiaum;

NMoHMMaHWe (PU3NUeCKUX OCHOB U TIPUHIMIIOB [JIeMCTBUSI TeXHWYECKUX YCTPOUCTB W
TeXHOJIOTUUECKHX TTPOLIeCCOB, UX BJIUSTHUS Ha OKPY KAIOIIIYI0 Cpezy;

OB/IaJIeHHe METOJAMU  CAMOCTOSITEJIbHOTO TUIAHMPOBAHUST W TIPOBe/IeHUS]  (pU3MUecKux
JKCIIEPUMEHTOB, aHa/lM3a W WHTepnpeTauud WH(OpMaluy, OrpeJesieHnsl [JOCTOBEPHOCTH
TIOJTyY€HHOTO pPe3y/bTaTa;

CO3[jaHMe YCJAOBWUM /sl Pa3BUTHS YMEHUM TPOEKTHO-MUCC/Ie/]0BaTe/bCKOH, TBOPYECKOM
JesITeTbHOCTH.

Ha u3yuenne ¢wusvku (6a30BbIM ypOBeHb) Ha YpPOBHe CpegHero o0iero obpa3oBaHUs
otBoauTCs 136 uacoB: B 10 kacce — 68 yacoB (2 uaca B Hefiesnto), B 11 Knacce — 68 yacoB (2 yaca
B HeJle/t0).

[MpepasiaraemMeiii B porpamme 1o (hU3MKe miepeueHb J1TabopaTOPHBIX U MPAKTUYECKUX paboT
SIBJIIETCSI  PEKOMEH/IOBaHHBIM, YUUTE/b [e/laeT BbIOOD TPOBeZieHHs] 1ab0paTOpHBIX paboT H
OTILITOB C YUETOM UH/UBHU/Iya/IbHBIX 0COOEHHOCTe!H 00yUaroUXCsl.



COAEPXXAHUE OBYUEHUA
10 K/ITACC

Pazpgen 1. ®u3uka u MeTOAbI HAYYHOI'0 MO3HAHUSA
dusrka — Hayka O rpupoge. HayuHble MeTozbl [M0O3HaHUS OKpyKaroliero mupa. Posb
9KCIepUMeHTa U TEOPUHU B TpoLiecce MO3HaHUS PUPOAbI. DKCIIePUMEHT B (hU3UKe.
MogenvpoBaHue (u3nuecKUx siBleHWH U TpoleccoB. HayuHble runotesbl. @usnueckue
3aKOHBI U Teopru. ['paHuLIbI MPUMEHUMOCTH (PH3UUeCKUX 3aKOHOB. [IpUHLIUIT COOTBETCTBUSI.
Pomb u mecto gusuku B (OpMUPOBAHHMK COBpEMEHHOW HayyHOW KapTWHbI MUpa, B
NIPaKTUYeCKOH eTe/IbHOCTH JTI0/IeN.
LemoHcmpayuu
AHanoroBbie ¥ LIU(PPOBBIE W3MepPHUTe/IbHbIE PUOOPHI, KOMITbIOTEPHBIE JaTUUKH.

Paszgen 2. MexaHuKa

Tema 1. Kunemamuka

MexaHnueckoe JBMKeHHEe. OTHOCUTE/NBHOCTb MeEXaHWUeCcKoro mABwkeHus. Cucrema
orcuéta. Tpaekropus.

[Tepemenienue, CKOpOCTb (CpefHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTb) U YCKOpEHHe
MarepuajbHOU TOUKM, UX MPOEKLIMU Ha OCU CHUCTeMbl KoOpAuHAT. C/o)KeHUe mepeMelleHuid 1
CJI0)KeHHe CKOPOCTeM.

PaBHOMepHOe UM paBHOYCKOpDEHHOe TpsIMOJIMHeNHOoe ABWXeHue. ['pauku 3aBUCMMOCTU
KOOp/IMHAT, CKOPOCTH, YCKOPEeHUsI, MyTH U TlepeMellieHus] MaTepUa/ibHOM TOUKH OT BpEMEHH.

CBobOoHOe TIafieHre. Y CKopeHre CBOOOIHOTO Ma/IeHusl.

KpuBonvHeliHoe [BwkeHHWe. [IBW)KeHHWe MaTepUaJbHOM TOUKM 10 OKPYKHOCTH C
MOCTOSIHHOW IO MOZYJ/I0 CKOPOCTBIO. YTJ/IOBasi CKOPOCTb, JMHEMHass CKOpOCTb. llepuog u
yacroTa obparrenusi. [[eHTpoCcTpeMUTEIbHOE YCKOPEHHeE.

TexHuyeckrue YyCTPOMCTBA U TMpaKTUUeCKOe TIPUMEHeHue: CIUAOMeTp, [BWKeHUe
CHapsJIOB, LielTHbIe U peMEHHbIe TiepeJjaun.

Llemoncmpayuu

Mogenb cucTemMbl OTCUETa, WITFOCTPALMS KWHEMAaTUYeCKUX XapaKTEePUCTHUK JIBHMKEHHS.

ITpeobpa3oBaHue ABMKEHUM C UCITOb30BAaHUEM IMPOCTHIX MEXaHU3MOB.

[TageHuve Ten B BO3AyXe U B pa3peXeHHOM IMPOCTPAHCTBe.

HabnrozeHue BrKeHus Tesia, OPOIIIEHHOTO MO/ YT/IOM K TOPU30HTY U TOPHU30HTA/BHO.

V3mepeHnue yckopeHHst CBOOOTHOTO Ta/IeHUS.

HanpasneHve CKOpOCTU NPU ABUXKEHHUU 110 OKPYKHOCTH.

YueHuueckuli 3KchepumeHm, 1a60pamopHble pabomni

N3yueHrie HepaBHOMEPHOTO /IBW)KEHMUSI C 1ieJIbI0 oripe/ie/ieHUsi MTHOBEHHOW CKOPOCTH.

WccnepnoBaHue  COOTHOLLIEHUS ~ MeXJy — MyTsAMW,  TIPOWJIeHHBIMA  TeJoM  3a
roC/ie/loBaTe/IbHble paBHble IIPOMEXYTKU BpEeMeHU IpM DPAaBHOYCKOPEHHOM /[IB)KEHUH C
Haya/IbHOW CKOPOCTBIO, PABHOM HY/JIIO.

N3yueHue aBr)KeHUs 1IapUKa B BA3KOW XKUKOCTH.

V3yueHue qBW>KEHUS Tejla, OPOIIIEHHOTO FOPU30HTA/IBHO.

Tema 2. lunamuka

[Mpunyun otHocutesnbHOCTU ["anunest. I1epBbiii 3akoH HetoTOHA. IHepLMaibHbIe CUCTEMBI
OTCUéTa.



Macca Tena. Cuna. IlpuHuun cynepnosuuyu cwi. Btopor 3akoH HbrooTOHa fis
MarepuasabHOU TOUKHU. TpeTuii 3aKkOH Hbl0TOHA /17151 MaTeprUaibHbIX TOYEK.

3aKOH BCceMUpHOro taroteHus. Cuia Tsbkectu. IlepBas KocMuueckasi CKOPOCTb.

Cwuia ynpyrocrtu. 3akoH I'yka. Bec Tesa.

Tpenue. Buzabl TpeHus (MOKoOsi, CKOJib)KeHUsl, KaueHus1). Cuna TpeHusi. Cyxoe TpeHUe.
Cuna TpeHUs CKOJIb)KeHUSI U cua TpeHus 1okosi. KosgduiyenT tpenus. Crna conpoTHUBIeHUs
TIPU IBW)KEHUM TeJla B JKUJKOCTH WU rase.

[MTocTymnaTe/ibHOE U BpalllaTe/IbHOE ABV)KEHHE abCOTFOTHO TBEP/OTO Tea.

MoOMeHT CuIbl OTHOCUTENBHO OCU BpalleHus. [lnedo cusibl. YC/IOBUST paBHOBECHUS
TBEPAOrO Tesa.

TexHuyeckre yCTpOMCTBA W TIPAKTUYECKOe TpPUMeHeHWe: TIOJLLUWITHUKY, [IBU)KEeHUe
HCKYCCTBEHHbBIX CITyTHUKOB.

Llemoncmpayuu

fABnenvie uHepLUM.

CpaBHeHHe MacC B3aUMO/eNCTBYIOLLUX Tel.

Bropoi 3akoH HeroToHa.

N3mepenue cuil.

CroxxeHue CUJL.

3aBHCUMOCTb CUJ/IbI YIIPYTOCTHU OT AedopMariii.

HesecomocTs. Bec Tesna 1ipy yCKOpeHHOM MOgbEME U NaZleHUH.

CpaBHeHMe CUJT TPeHUsI TIOKOsT, KaUeHUsI U CKOJTbKeHUS.

YcioBus paBHOBeCUst TBEPAOTO Tesia. Buibl paBHOBeCHS.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl

V3yuenue qBm>keHUst OpycKa M0 HAK/IOHHOM TIJIOCKOCTH.

WccnepoBanue 3aBUCMMOCTH CUI YIIPYTOCTH, BO3HUKAKIIUX B MPY)XUHE W PE3MHOBOM
obpastie, OT ux JedopMariyu.

VccnenoBanue yci0Brl paBHOBeCHsI TBEPZOrO TeJla, UMEIOLLero 0Ch BpallleHuts.

Tema 3. 3akoHbI COXpaHeHUs1 8 MEXAHUKe

NMnynbc MaTepraabHOM TOUKM (Tesa), CUCTeMbl MaTepUa/ibHbIX TOUeK. IMMy/bC CU/bI U
V3MeHeHue UMITyJibCa Tejla. 3aKOH COXpaHeHUs UMITyJibca. PeakTMBHOe IBHKeHUe.

Pabora cuibl. MOIIHOCTE CUJTBI.

KuneTnueckasi SHeprusi MatepuanbHON TOUKd. Teopema 00 W3MeHeHUM KUHETHYeCKOM
SHEpruHu.

[MoTteHumanbHas sHeprus. [loTeHIManbHas SHePrys yIpyro Ae(opMUPOBaHHOMN TIPYKUHBI.
[MoTeH1MambHasE SHEPTHs Tesla BOJIM3U MOBEPXHOCTH 3eMJIH.

[ToTeHLManbHBIE W HeMOTeHIMa/MbHbIe CU/bl. CBA3b pabOThI HEMOTEHILUATbHBIX CUJT C
r3MeHeHeM MeXaHWUeCKOM SHepryuu CUCTeMbI Te/l. 3aKOH COXPaHeHUsT MeXaHUUeCKOW SHepruu.

Yripyruve v Heynipyrue CTOJIKHOBEHUS.

TexHWuecKue yCTPOWCTBa M MpPaKTUUeCKOe MpUMeHeHWe: BOJOMET, KOMEp, MPY>XUHHbIN
MMCTOJIeT, BWKeHHe pPakKeT.

LemoHcmpayuu

3aKOH COXpaHeHUs UMILYJIbCa.

PeakTuBHOeE IBI>KEHMeE.

[Tepexo/ TIOTeHIIMATbHON YHEPTUU B KWUHETUUECKYI0 M 00paTHO.

YueHnuueckuli skcnepumeHm, 1abopamopHble pabombl



V3yueHre abCOMIOTHO HEYNPYroro yzAapa C TIOMOIIBIO /ABYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.

WccnenoBanve cBs3W pabOThl CU/IBI C W3MEHEHHWEM MeXaHMUecKOW SHeprud Teja Ha
TpyUMepe pacTshDKeHUs] pe3MHOBOTO JKI'yTa.

Pa3pen 3. MonekynspHas (py3MKa ¥ TepMo/JUHAMHUKA

Tema 1. OcHO@bI MO/1eKy/15iPHO-KUHemu4ecKoll meopuu

OCHOBHBIE TIOJIOXKEeHHST MOJIEKY/IIPHO-KMHETHUECKOUM TeOPUU U UX OTBITHOe 000CHOBaHUe.
bpoyHoBckoe pBwkeHuwe. [duddys3us. XapakTep [JBWKEHUSI W B3aUMOJEWCTBUSI 4aCTHL]
BeliectBa. Mofileli CTPOEHHUsI Ta30B, >KUJAKOCTEH W TBEPALIX Tel W OOBSICHEHHWE CBOWCTB
BellleCTBAa Ha OCHOBe 3TUX MoJeneld. Macca u pa3mepel Mosekys. KonuuecTBo Beljectsa.
[TocTrosiHHasi ABorazpo.

TernsioBoe paBHOBecHe. TeMriepaTypa U eé usMmepenue. Illkana temreparyp Llenscust.

Mogens ufeanbHoro rasa. OCHOBHOe ypaBHEHUE MOJEKY/ISIPHO-KWHETUYECKOW TeOpuH
uzieambHOTO Tra3a. AOcCo/OTHasi Temriepatypa Kak Mepa cCpefiHel KUHeTHUeCKOW 3Hepruu
TervioBoro ABwKeHuss vactul rasa. [llkama Temnepatyp KenbBrHa. ['a30Bble 3aKOHBI.
YpaBHenne Mengeneesa—Kianeiipona. 3akoH [lanbToHa. M3ompornieccs! B yjeanbHOM rase C
TIOCTOSIHHBIM KOJIMYeCTBOM BelllecTBa. ['padrueckoe mpejcTaBieHue W30MPOLIECCOB: U30TEPMa,
n30xopa, u3obapa.

TexHUUECKHe YCTPOWCTBA M MTPAKTUUECKOe TIPUMEHEHHE: TEPMOMETp, OapoMeTp.

Llemoncmpayuu

OnbIThl, [JOKa3blBalOIMe [UCKPETHOE CTPOeHWe BelecTBa, (oTorpaguu MoJeKyn
OpraHUYeCcKHX COeJMHeHUM.

OnbITel 110 AU PY3Un KUAKOCTEH U ra3oB.

Mogens 6POYHOBCKOTO JIBH>KEHUSI.

Mopgens onbita llTepHa.

OnbIThI, AOKa3bIBaIOILIKEe CYIIeCTBOBaHME MEXMOJIEKY/IIPHOTO B3aUMO/IeCTBUS.

Mopesnb, U/UTFOCTPUPYIOLLasi IIPUPOAY [aBJ/IeHHs ra3a Ha CTeHKHU COCYZa.

OrnbIThI, WUTIOCTPUPYIOLLME YpaBHeHUe COCTOSIHUS W/jea/lbHOr0 rasa, U30MpoLiecChl.

YueHnuueckuli 53KcnepumeHm, 1a6opamopHble pabombl

OmpezieneHre MacChl BO3[lyXa B KJAaCCHOM KOMHaTe Ha OCHOBe W3MepeHMUM 00BEMa
KOMHaThl, 1aB/IeHUs1 U TeMIlepaTypbl BO3/lyXa B Hel.

WccnenoBanue 3aBUCMMOCTY MeXX/ly lapaMeTpaMy COCTOSIHUSI Pa3peXKeHHOr o rasa.

Tema 2. OcHo8bl MmepMOOUHAMUKU

TepmoguHaMuueckasi cuctema. BHyTpeHHsIsi SHeprusi TepMOAWHaMHUYECKOW CUCTEMBI U
crocoObl eé u3mMeHeHus. KonmuuecTtBo TenioTel U paboTa. BHYTpeHHssE SHeprusi 0[HOATOMHOTO
yJieaslbHOTO ras3a. Buzipl Terionepeaun: TerioNpoBOJAHOCTb, KOHBEKLUS, U3/lyueHue. Y JebHas
TeIJIOEMKOCTB BelljecTBa. KommuecTBO TeryioTel NpU Teruionepezave.

[TorsTie o6 amuabatHoM rmporiecce. IlepBbIM 3aKOH TepMOAWHAMHUKU. IIprMeHeHHe
TIepBOTO 3aKOHA TEPMOJMHAMUKH K u3orpoljeccaM. ['padrueckast iHTepripeTariysi paboThI rasa.

Bropoii 3akoH TepMosiHaMUKK. HeoOpaTHMOCTE MPO1IeCCOB B TIPUPOJIE.

TernioBble MarMHbL. [IPUHIMITLI IeHCTBUS TEIJIOBBIX MailiiH. [Tpeobpa3oBaHust 3HEPTHH B
TeTJIOBbIX MallliHaX. Ko3dduimeHT mone3Horo AeicTBUs TeryioBou maiivHbl. Llukn KapHo u
ero Ko3(ULIMeHT M0JIe3HOT0 JeNCTBUsA. DKOJ/IorHuecKre npobsieMbl Tero3HepreTHKH.

TexHuyeckre YCTPOWCTBA U TIpaKTUYeCKOe TpUMeHeHWe: [IBUrarelb BHYTPEHHEro
cropaHusi, ObITOBOM XOMOAUIBHUK, KOHAULIMOHED.



LemoHcmpayuu

Vi3MeHeHWe BHYTpeHHell 3HEPruUM Tejia TIPH COBepIIeHWH PadOTHI: BBIIET TPOOKH 13
OyTBUTIKM TIOJ, JeliCTBHEM C)XKAaTOrO BO3/yXa, HarpeBaHWe 3(duvpa B JaTyHHOW TpyOKe MyTém
TpeHUs (BUJE0/|leMOHCTpALUs).

V3MeHeHVe BHYyTpeHHeW sHepryu (TeMriepaTypbl) Teja Mpy Teryionepezaue.

OmbIT N0 ajabaTHOMY pacIIMpPeHHI0 BO3/lyXa (OIBIT C BO3/YLIHBIM OTHUBOM).

Mopenu napoBoii TypOMHBI, IBUTATe sl BHYTPEHHEr0 CrOpaHusl, pEaKTHBHOT'O [IBUTaTeJIsl.

YueHuueckuli 3KcnepumeHm, 1a60pamopHble pabombi

V3mepeHue yzie/IbHOU TeNI08MKOCTH.

Tema 3. Aepezamuble cocmosiHusl eewjecmea. Pazoenbie nepexoosbl

[Tapoobpa3oBanve U KoHAeHcanws. Vicmapenue u  KurmeHue. AOCOMOTHas W
OTHOCHTe/IbHasi BJIA)KHOCTh BO3/yXa. HachlllleHHbIN nap. YenbHast TersoTa rnapoodpa3oBaHUsl.
3aBUCHMOCTb TeMIlepaTyphbl KATMIEHHUS OT JaBJIeHUs.

Teépgoe Tesno. Kpucranimueckue u amopgHble Tesla. AHU30TPOIUS CBOWCTB KPUCTA/UIOB.
Kugkue kpucrawiel. CoBpeMeHHbIe Marepuasbl. [lnaBneHve W KpuUcCTa/uih3alusi. Y jesbHast
TerioTa riasienus. Cybnumanysi.

YpaBHeHue TeryioBoro HamaHca.

TexHHueckue YCTPOWCTBA Y IIPaKTUUeCKOe NpPUMEHeHue: TMIPOMeTpP U ICHUXPOMETP,
KaJIOpUMeTpP, TeXHOJOTMM TIOJIyYeHHsI COBpPEMEHHbIX MaTepuasoB, B TOM  4YUC/Ie
HaHOMAaTepHuasoB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBoiiCTBa HaChILL|eHHbIX [1apOB.

KureHvie npy NOHWXeHHOM [|aB/IeHUU.

Crnioco6bl 3MepeHHst BIaKHOCTH.

HabmtoeHre HarpeBaHUs 1 1J1aBJ/IeHNs] KPUCTA/TMUECKOTO BellleCTBa.

JeMoHCTparys KpUCTalloB.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomnl

V3MepeHne OTHOCHUTENTBHOW BIQXKHOCTH BO3/yXa.

Pa3zpen 4. DnekTpojuHaMuKa

Tema 1. Dnekmpocmamuka

OnekTpu3alus Tena. OJIeKTpUUeCKMM 3apsii. [JIBa BHa 3/1eKTPUUeCKUX 3apsi/OB.
[TpoBOAHMKY, IU3/IEKTPUKH U MOMYTIPOBOJAHUKHU. 3aKOH COXPAHEHUSI 3JIEKTPUUeCKOro 3apsija.

BzaumopeiictBue 3apsiioB.  3akoH KysioHa. ToueuHbld  5/1IeKTpUYECKUM — 3apsi,.
OnekTpuyeckoe Tiosie. HanpsokEHHOCTb 3/1eKTpUuYeckKoro moss. [IpuHUMI — CyreprnosvuLyu
371eKTpUYeCcKux noJjiei. JIMHUU HanpsKEHHOCTHU 3JIEKTPUUeCKOTo MOJIs.

Pabora cun anekTpocTtaTuueckoro mosis. [loreHiman. Pa3HOCTH MOTeHLMANOoB.
[IpoBOHUKY M IUSJIEKTPHKU B 3JIEKTPOCTaTUUYECKOM T0J1e. [lnus/ieKTpruecKasi IpOHUL[aeMOCTb.

O1eKTPOEMKOCTb. KoHJeHcaTop. OMeKTPOEMKOCTh IJIOCKOTO KOHZEHCaTopa. JHeprus
3apsUKeHHOT0 KOH/|eHCaTopa.

TexHUUeCcKre YCTPOMCTBA U TMpaKTUUeCKOe TPUMEHEeHHe: 3JIEKTPOCKOI, 3JIEKTPOMeTP,
3JIEKTPOCTaTUUECKasl 3all[UTa, 3a3eMJIeHHe 3/1eKTPONpUOOpPOB, KOHAEHCATOpP, KOMMPOBAIbHBIN
anmnapar, CTPYWHBIN PUHTEP.

JemoHcmpayuu

Y CTpPOWCTBO Y TIPUHLIUII AEMCTBUS 37IeKTPOMeTpa.

Bsaumo/elicTBre Ha3/1eKTPU30BAHHBIX Tel.



OneKTpruYecKoe noJjie 3apsHkKeHHBIX Tesl.

[TpoBOAHMKM B 3/1EKTPOCTaTHUECKOM TI0JI€.

OneKTpocTaTiyeckas 3aljuTa.

[I5/1eKTpUKY B 3/1IeKTPOCTaTUUYECKOM I10JIe.

3aBUCUMOCTb  371eKTPOEMKOCTU IIJIOCKOTO KOHJleHcaTopa OT IJIOL|aid  TUIaCTHH,
PaCCTOSTHUSI MEXKJY HUMH UM IU3/1eKTPUYECKOW NMPOHML[aeMOCTH.

OHeprus 3apsKeHHOr0 KOH/IeHcaTopa.

YueHuueckuli 3KcnepumeHm, 1a60pamopHble pabombi

N3mepeHue 3/1eKTPOEMKOCTH KOHZEHCATOopa.

Tema 2. IlocmosiHHbili 31eKmpudeckutll mok. Toku 6 pasuuHbIX cpedax

ONeKTpUYeCKu TOK. Y CJIOBUS CyILeCTBOBaHMS 3JIEKTPUYECKOro ToKa. VICTOUHMKM TOKa.
Cwuna Toka. ITocTosiHHBIN TOK.

Hanpsikenuve. 3akoH OMa /151 ydacTKa Liernw.

OneKTpuyeckoe COTPOTHUBJ/IEHME. Y nensHoe COMPOTHUB/IEHNE Bell[eCTBa.
[TocnenoBarenbHOe, Napasie/ibHOE, CMeIIaHHOe COeZJMHEHNE TIPOBOJHUKOB.

Pabora snekrprueckoro Toka. 3akoH /xoymns—/IeHiia. MOIIHOCTb 37IeKTPUYECKOTO TOKa.

ONeKTPOJABWXKYLLasi CUjla U BHyTPEHHee COMPOTUB/IEHNE UCTOYHMKA TOKA. 3akoH Oma Jj1st
TMOJIHOM (3aMKHYTOW) 3/1eKTpUuueckoi tenu. KopoTkoe 3aMbIKaHUe.

OneKTpOHHAas MPOBOAUMOCTb TBEP/BIX MeTa/JIOB. 3aBUCUMOCTb COMPOTUBJIEHUSI METAJI/IOB
oT TemnepaTtypbl. CBepXnpoBOAUMOCTb.

OneKTprUYecKuii TOK B Bakyyme. CBOMCTBA 3/1eKTPOHHBIX MyYKOB.

[MonyripoBosHuKy. CoOCTBeHHasi W TpUMeCHasi TIPOBOAMMOCTb TOJTYTIPOBO/IHHKOB.
CaoticTBa p—n-riepexo/a. ITo/yrmpoBoJHUKOBLIE TTIPUOOPHI.

ONeKTpUYeCKMd TOK B pacTBOpax M pacillaBaxX 3SJIEKTPOJIMUTOB. OJIEKTPOIUTUYECKast
Juccoumanys. JIeKTPOIu3.

OneKTprYecKur TOK B rasax. CaMOCTOSITe/IbHBIM M HECAaMOCTOSTe/IbHbINA pa3psaz. MonHus.
[Tna3ma.

TexHWueckue yCTPOMCTBA W TMpaKTUYeCKoe TIpUMEHeHVe: aMIlepMeTp, BOJbTMETP,
peocTtat, HWCTOYHMKU TOKAa, JJeKTpOHarpeBaTe/bHbie TIPUOOPHI, 3/€KTPOOCBETHUTE/bHbIe
npuOOpbI, TEPMOMETD COTPOTHBIIEHHUS], BAaKYyMHBIM [JHOJ, TEPMHUCTOPbI U (HOTOPe3UCTOPHI,
T0JIyTIPOBO/JHUKOBBIN [IU0/I, Ta/lbBaHUKa.

LemoHcmpayuu

N3mepenue cuiibl TOKa U HaNPSKEHMUS.

3aBUCHMOCTb COIPOTMB/IEHUS LWIMH/APUYECKUX IIPOBOJHUKOB OT [JIMHBI, IIOLAU
TIOTIepeYHOr0 CeueHusl U MaTepuania.

CMer1aHHOe coejJuHEHHUe NTPOBOJHUKOB.

[Ipsimoe u3MepeHHe 3/€KTPOABWXKYLLEeN cuibl. KOpoTKoe 3aMblKaHMe rajbBaHUUeCKOIo
3/71eMeHTa U OLleHKa BHYTPEHHero CONPOTUBJIEHUS.

3aBUCUMOCTb COMPOTUB/IEHUSI METa/UIOB OT TeMIepaTypbl.

[IpoBOAMMOCTB 371€KTPOJIUTOB.

WckpoBol pa3psi 1 NpOBOAUMOCTb BO3ZyXa.

OZBHOCTOPOHHSA NMPOBOAUMOCTD AUOAA.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomnl

V3yyeHne cMeIIaHHOTO COeJUHEHUS] Pe3HCTOPOB.

V3mepeHue 3/1eKTPOJABWKYILIEeH CWIbl MCTOYHMKA TOKA W €ero BHYTPEHHEro
COMPOTUBJIEHUS.



HabmtofeHue smekTposui3a.

MexnpeaMeTHbIe CBA3U

N3yuenne kypca ¢usvku 6a3oBoro ypoBHsi B 10 Kjacce OCYIIECTBIISIETCS C yUETOM
COZiep)KaTe/lbHbIX MEXXIPeJIMETHBIX CBsi3ell C KypcaMH MaTeMaTHUK{, OWOJIOTHH, XWUMWUH,
reorpauu U TEXHOJIOTUH.

MescnpeOomemHble noHsimusi, CBsi3aHHble C H3y4YeHUEM MeTO/I0B HAy4YHOIO IO3HaHUS:
sIBJIeHUe, HayuHbld (akT, rumnoTes3a, ¢u3Mueckas BeJWYMHA, 3aKOH, Teopws, HabmofeHue,
5KCIIepUMEeHT, MO/le/IMpOBaHue, MO/le/lb, U3MepeHHe.

Mamemamuka: pelieHWe CHUCTeMbl ypaBHeHWH, JMHeWHas (yHKOWs, mapabona,
rurnepbosia, ux rpadMKu U CBOWCTBA, TPUTOHOMETpUUeCcKre (YHKLUH: CUHYC, KOCUHYC, TaHT€HC,
KOTQHI'€HC, OCHOBHOE TPWUIOHOMETPHUYeCKOe TOXKJEeCTBO, BEKTOPbl M WX IPOEKLMU Ha OCHU
KOOp/IMHAT, C/I0)KeHHe BEeKTOPOB.

Buosnoeusi: MexaHW4ecKoe JIBWKeHUe B )KMBOMW Tipupoge, Auddysus, ocMoc, TeryioobMeH
JKUBBIX OPraHMW3MOB (BH/bl TeIIoNepe/jauy, TelJIoBOe paBHOBeCHe), 3/1eKTpUYecKye sIBJIeHUs B
JKUBOU TIpUpO/e.

Xumus: IACKpPeTHOe CTpPOeHUe BellleCcTBa, CTPOeHHWe aTOMOB M MOJIEKYJ/l, MOJIb Bell|eCTBa,
MOJISIpHAsi Macca, TeIUIOBble CBOWCTBA TBEPABIX Tes, >XUAKOCTed M ra3oB, 3/7eKTpUuUecKue
CBOMCTBA METaJIJIOB, 3/IEKTPOJIMTUUECKas JUCCOLMALYs, TabBaHMKa.

Teoepachusi: Bna>XHOCTH BO37yXa, BeTPhI, DapoMeTp, TepMOMETP.

TexHonoz2us: TipeoOpa3oBaHue IBMXKEHUN C MCTIO/b30BaHWEM MeXaHHU3MOB, YUET TPeHUs B
TeXHUKe, TIOZLIUIHUKY, KCTIOb30BaHHEe 3aKOHAa COXPaHeHWs UMITy/ibCa B TexHHUKe (pakera,
BOJOMET U [Jpyrue), JBWUraTtelb BHYTPEHHETO CropaHusi, rapoBas TypOuHa, ObITOBOM
XOJIOAW/IbHUK, KOH/IML[MOHEP, TeXHOJIOTHUY 10/yUYeHUs] COBPeMeHHbIX MaTepyuasoB, B TOM YKCIIe
HaHOMaTepuaioB, W  HAHOTEXHOJOTWMHM,  3/eKTpoCTaTUuecKass  3alljuTa,  3a3eM/eHue
3/IeKTPONIPUOOPOB, KCEPOKC, CTPYWHBIA TIPUHTEp, 3/eKTpPOHarpeBaTesibHble  TPUOOPHI,
3/1IeKTPOOCBETHUTE/bHbIE PUOOPHI, TaTbBaHUKA.
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Pa3pgen 4. JneKTpoguHaMuKa

Tema 3. MazHumHoe no.ie. 3/1eKmpomMazHUMHAas1 UHOyKYust

[TocTosiHHble ~ MarHWUTHL.  B3aWmopelcTBHe  TOCTOSIHHBIX ~ MAarHWTOB.
MarnutHoe tione. BekTop MarHuTHOM WHAYKUMW. [IpyHLMO Cyneprno3uiuu
MarHWTHBIX MOJied. JINHUM MarHUTHOM WHAYKLWW. KapTWHa NMHWUKA MarHUTHOMU
VIHAYKLAU 110/ TTIOCTOSIHHBIX MarHUTOB.

MarHutHOe TiOfle TPOBOJHMKA C TOKOM. KapTuHa /MHUN WHAYKLUWAU
MAarHUTHOI'O TIOJISl [JIMHHOTO TIPSIMOI0 TPOBOJHMKA U 3aMKHYTOTO KOJIbLIEBOTO
TPOBO/IHUMKA, KaTyIIKKA C TOKOM. OnbIT OpcTesia. B3anMmoencTBre MpoBOAHUKOB C
TOKOM.

Cuna AmMnepa, eé MOJy/Ib U HaripaBJieHUe.

Cwuna JlopeHija, eé MOAy/b U HaripaB/ieHUe. [IBrKeHre 3apsoKeHHOM YaCTHULIbI
B OZIHOPOTHOM MarHUTHOM T1o/1e. PaboTa cuiibl JIopeHria.

fIBeHre 5/IEKTPOMAarHUTHOM MHAYKUMHU. IIOTOK BeKTOopa MarHWUTHOU
VHJYKLIUKU. OJIGKTPOJBIWKYIass CWia WHAYKUUU. 3aKOH 3/eKTPOMarHUTHOM
vHAyKLuu dapazes.

BuxpeBoe 3ssieKTpuueckoe Tiosie. OIEKTPOABMXKYLasg CWJia MHAYKLUUA B
IIPOBOJHUKeE, IBUKYIL|eMCS MTOCTYyIaTeJIbHO B O4HOPOJHOM MarHUTHOM I10JIe.

IIpaBusio Jlenua.

NHAYyKTUBHOCTb. fIB/eHWe CaMOUHAYKLUMU. OJIeKTPOABWKYLLas ChJia
CaMOUHAYKLIUMU.

OHeprust MarHUTHOTO T10JI1 KaTYLLKU C TOKOM.

DJIEKTPOMAarHUTHOE TI0JI€.

TexHUUyeCcKre YCTPOMCTBA W MPAKTAYECKOe TMpHUMEHEeHHe: TMOCTOSIHHbIE
MAarHuThl, 3/IeKTPOMAarHWThl, 3JIeKTPOJBUraTe/lb, YCKOPUTE/IA 3JIeMeHTapHBIX
YaCTUL], UHAYKLIMOHHAS [1eYb.

LemoHcmpayuu

OmnbIT Opcrefa.

OTK/10HeHHe 3/IeKTPOHHOIO TTyYKa MarHUTHBIM T10JIEM.

JIMHUM VHAYKLMY MarHUTHOT'O TI0JIS.

B3anmMoelicTBre ABYX NPOBOJHUKOB C TOKOM.

Cwuna Amnepa.

HevictBue cunbl JIopeHIja Ha MOHBI 3JIEKTPOJIUTA.

SIB/1eHre 3/1eKTPOMarHUTHOW UHAYKLMU.

IIpaBusio Jlenua.

3aBUCHUMOCTb 3/IEKTPOABWKYILEN CUIbl UHAYKLUU OT CKOPOCTA W3MEHEHUs!
MAarHUTHOI'O MOTOKa.



sIBneHrie CaMOMHIYKIIUM.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

VI3yuyeHrie MarHUTHOTO TOJIST KaTYIITKKA C TOKOM.

ViccnenoBanue JeMCTBUS ITOCTOSTHHOTO MarHWTa Ha paMKy C TOKOM.
ViccnenoBaHvie siB/ieHUS 2/IEKTPOMArHUTHONM WHAYKLIWU.

Pa3pen 5. Kosie0auus ¥ BOJIHbI

Tema 1. MexaHuueckue u 3/1eKmpoMazHUMHble Ko/1ebGaHusl

KonebarenbHass  cuctema.  CBOOOJHBIE — MeXaHWUeCKHe  KojieOaHus.
'apmoHnueckre Kosiebanus. Ilepuoz, wacTtoTa, amrudtyaa W (as3a KojaebaHUH.
[Tpy>kuHHBI MasTHUK. MaTeMaTUUeCKUd MasTHUK. YpaBHEHHE TapMOHUUYECKUX
Konebanwuii. [IpeBpaiijeHre 3HePTUX TIPU TaPMOHUUECKUX KOJieOaHUSIX.

KonebarenbHbiii  KOHTYp. CBOOOJHBIE 3/71€KTPOMarHUTHbIE KOjie0aHWS B
H7iea/lbHOM KojiebaTeslbHOM KOHTYpe. AHANOTusl MeXIy MeXaHWUeCKUMU |
3/IEKTPOMarHUTHBIMU  KojiebanusmMu. Popmyna TomcoHa. 3aKOH COXpaHEHUs
SHEepPIrUU B HJiea/IbHOM KoJiebaTeTbHOM KOHTYPe.

[TpencraBieHue O 3aTyxaroluX KomeOaHUsX. BbIHYKeHHbIe MeXaHh4YecKue
KonebaHusi. Pe3oHaHC. BbIHYK/IeHHbIE 3/IEKTPOMarHUTHbIE KOJie0aHusl.

[TepemenHbii TOK. CHHYCOWA/IBHBIM TepeMeHHbI TOK. MOII[HOCTD
TepeMeHHOTO TOKa. AMIUIUTYAHOe W [IeHCTByIOIllee 3HaueHHWe CU/Ibl TOKAa U
HaTpsKeHUsl.

Tpancdopmarop. TTpon3BozACTBO, Mepefiaua U MOTpeOeHre 3/IeKTPUUeCKOM
9Hepruu. JKOJIOTUUeCcKre PUCKW TpY TIPOM3BOZCTBe 37eKTpo3Heprun. KymbTypa
WCTI0/Th30BaHUS 3JIEKTPOIHEPTHH B TIOBCEJHEBHOM »KH3HHU.

TexHUuyeckre YCTPOWCTBA M TpPaKTUUeCKOe TpUMeHeHHe: 3/eKTpUuecKui
3BOHOK, F€HepaTop MepeMeHHOr0 TOKa, TMHUU 37IeKTporiepe/iay.

LlemoHcmpayuu

VccnemoBaHWe mMapaMeTpoOB KosebaTebHOM CHUCTeMBI (TIPY>KUHHBIA WM
MaTeMaTUueCKHUi MasiTHUK).

HabJtro/1eHue 3aTyxaroIux Koe0aHuH.

ViccnenoBaHyie CBONCTB BBIHY)K/I€HHBIX KOJIeOaHWI.

HabsrojeHue pe3oHaHca.

CBo0OO/IHbBIE 2/IEKTPOMarHUTHBIE KOJle0aHUS.

OcrmiorpaMMbl (3aBUCUMOCTH CHJTBI TOKA M HaIlpsDKeHUsT OT BPEMEHU) /ISt
3/IEKTPOMarHUTHBIX KOJleOaHUH.

Pe3oHaHC Tmpu TIOC/Ae0BaTe/IbHOM COeAWHEHUW pPe3nCTopa, KaTyIIKd
WHAYKTUBHOCTHU U KOHZIeHCaTopa.

Moienb TUHUM 3/IeKTPOIIepe1auM.

YueHuuecKuli 3kcnepumeHm, n1abopamopHble pabombl



ViccnemoBaHue 3aBHCUMOCTY TTEPHO/ia MasbiX Kojie0aHW rpy3a Ha HUTU OT
JJTMHBI HUTU Y MacChl Ipy3a.

WccrnenoBaHre 1nepeMeHHOr0 TOKa B LeNd K3  [0C/Ie0BaTe/IbHO
COeIMHEHHBIX KOH/IeHCAaTopa, KaTyIIKW U pe3ucTopa.

Tema 2. MexaHuuecKue u 3/1eKMmpomMazHUmMHble 80/IHbl

MexaHuyeckre BOJIHBI, yCJIOBUA pacripocrpaHenus. Ilepuona. CKOpOCTb
pacrpoCTpaHeHuss W JJiMHa BOJIHBL. [lomepeuHble W TPOAOJIbHBIE BOJIHBI.
Nurtepdepeniys U qudpakiiys MexaHu4eCcKUX BOJIH.

3ByK. CKOpocTb 3ByKa. ['(pOMKOCTb 3ByKa. BricoTa ToHa. Tembp 3ByKa.

O/IeKTPOMAarHUTHbIE BOJIHBL. Y CJIOBUSI U3/TyUEeHUs 3/IeKTPOMAarHUTHBIX BOJIH.
B3anmHasi opuenTaijus BeKTopoB E, B, V B asiekTpomarauTHou BosiHe. CBOWCTBA
3JIeKTPOMarHUTHBIX BOJIH: OTPa)KeHUe, TpesioM/IeHue, MOoJsipyu3anus, AUgpakLys,
uHTepdepeHiusi. CKOPOCTb 3/1eKTPOMarHUTHBIX BOJIH.

[[Tkana >/1eKTPOMAarHUTHBIX BOJIH. [IpMMeHeHne 3/IeKTPOMarHUTHBIX BOJIH B
TeXHHUKe U ObITY.

[IpuHLMIIBI paJUOCBS3U U TejieBUeHus1. Pafurosiokanus.

O/IeKTPOMAarHUTHOE 3arpsi3HeHKe OKPY’Karollle Cpe/ibl.

TexHuuyeckre yCTPOWCTBA U TIPAKTUUECKOe TIPUMeHeHue: MYy3bIKa/bHbIe
VHCTPYMEHTHI, yJ/IbTPa3ByKOBasi [AWArHOCTMKA B TeXHUKe W MeJWLMHe, pajap,
pPaZiIMONIPUEMHUIK, TeJIeBU30P, aHTeHHa, TefedoH, CBU-neus.

LlemoHncmpayuu

Obpa3oBaHue U pacrpoCTpaHeHue MOoTepPeyHbIX U MPO/[0/IbHBIX BOJIH.

Konebmtoiieecst Tesi0 Kak KCTOUHUK 3BYKa.

HabnromeHre oTpaXkeHUs U TIPeJIOMJIEHUS] MeXaHUUYeCKUX BOJTH.

Habsroiene nHTepdepeHivy U Audpakiiid MeXaHUUeCKHUX BOJTH.

3BYKOBOM PE30HAHC.

HabmtozieHue CBsSI3M TPOMKOCTM 3ByKa M BBICOTBI TOHA C aMIUIUTYZOW M
YacTOTOM KosieOaHWM.

WccnenoBanne  CBOMCTB ~ 3/1EKTPOMAarHWATHBIX — BOJIH: OTpaykeHue,
ripesioM/ieHue, nosipu3anus, Audpakuys, UHTepdepeHLusl.

Tema 3. Onmuka

leomerpuueckass onTtuka. [IpsMoOnMHeNiHOe pacripoCcTpaHeHue CBeTa B
oZHOpoAHOU cpefe. JIyu cBeTa. ToueUyHbIM UCTOUHUK CBETa.

OTpakeHre cBeTa. 3aKOHBbI OTpakKeHHUsI cBeTa. ITocTpoeHne M300pa>keHUH B
IIJIOCKOM 3epKare.

[TpenomeHuve cBeta. 3aKOHbI TIpesioMIeHuUs1 cBeTa. ADCOJIIOTHBIN TIOKa3aTeb
nipeomsieHusi. [losiHOe BHyTpeHHee oTpaxkeHue. [lpefieNbHBIM Yroa TOJTHOTO
BHYTPEHHEr0 OTPa’KeHUs.

Hucnepcus ceeta. CrioxkHbINM cocTaB benoro cBeta. LlBer.



Cobuparoriiie W paccevBaroijie JWH3bL. ToOHKasg JiMH3a. POKyCHOoe
pacCcTosiTHUe W OITHYecKas CWia TOHKOW JiMH3bl. [locTpoeHue n300pakeHU B
coOuparllyx ¥ pacceuBaroluX JrH3aX. PopMysia TOHKOMN JIMH3bI. YBeuueHue,
JlaBaeMoe JIMH30M.

[1pegensl NpUMEHUMOCTH FeOMEeTPUYECKOW OITHKM.

BonHoBas onTuka. WHTepdepeHuusi cBeta. KorepeHTHble HCTOYHHUKM.
YcnoBuss Habmo[eHUsT MaKCUMyMOB W MHHHUMYMOB B WHTep(depeHIOHHOM
KapTUHE OT [IBYX CUH(a3HbIX KOT€PEeHTHbIX NCTOYHUKOB.

Oubpakius cBeta. [JudpakijioHHas pemiéTka. YCIoBUe HaOmMoAeHus
[JIaBHBIX MaKCMMyMOB TIIpM [aJeHWU MOHOXPOMAaTHYeCKOro CBeTa Ha
MUA(PPAKIMOHHYIO PEeLETKY.

ITonsapusanus ceera.

TexHuyeckue yCTPOWCTBA U TIPAaKTUUECKOe TPUMEHeHWe: OUKH, JIyIa,
doToarnmapaT, MNPOEKLMOHHBbIM arrmnapaT, MHWKPOCKOM, TeJeCKOI, BOJIOKOHHas
ONTUKa, JU(paKI[MOHHAs pelléTKa, MOoJISIpOou/,.

LlemoHcmpayuu

[IpsiMo/IMHEiHOe pacrpoCTpaHeHue, OTPaKeHWe U TMpejioMJIeHue CBeTa.
OnTrueckye TTpUOOPBI.

[TonHoe BHyTpeHHee oTpakeHre. Moziesib CBeTOBO/A.

WccnenoBaHue CBOMCTB M300pa’keHU B JIMH3AX.

Mogenu MUKpPOCKOIIa, TeJIeCKOra.

HabsroieHme nHTepdepeHLy CBeTa.

Habnroenue qudpakiyu cBeTa.

HabnromeHue fucnepcun cBeTa.

[TonyyeHue criekTpa € IIOMOLLBIO TIPU3MBL.

[TonyyeHue crieKTpa C MOMOILBIO AUGPAKLIMOHHOW PeLIETKU.

HabsroieHue nomnsipyu3aliiy CBeTa.

YueHuueckull 3KcnepumeHm, 1abopamopHble pabombil

N3mepenue riokasaress rpejioM/IeHUs1 CTeK/1a.

VccnepoBaHre CBOMCTB M300pakeHUH B TMH3aX.

Habmtonenue aucrnepcru cBerta.

Pa3zgen 6. OcHOBBI crieliia/IbHOM TEOPUU OTHOCUTE/THHOCTH
['paHMibl  TIPUMEHUMOCTM  K/JIaCCMYeCKOW  MexaHuKW.  [locTynatsl
CreLaJibHOW TeOpUM OTHOCUTETbHOCTH: WHBApPUAHTHOCTb MOAY/sl CKOPOCTH
CBeTa B BaKyyMe, MPUHLIUMN OTHOCHUTE/IbHOCTH DWHILTEeNHa.
OTHOCUTETBHOCTh OJJHOBPEMEHHOCTH. 3ame//iIeHre BPEMeHU U COKpallleHue
JUTAHBI.
OHeprusi U UMMYJIbC PeISITUBUCTCKOW YaCTHULIBL.



CBsi3b MacChl C 3Heprvel U UMIY/IbCOM PeISITUBUCTCKOM YaCTULIbl. DHepPrus
TIOKOSI.

Pa3paen 7. KBantoBas ¢usuka

Tema 1. DnemeHmMbI KEAHMOBOLI ONMUKU

®otonbl. Popmyia [1naHKa cBsi3u 5Hepruu (HOTOHA C €ro YaCTOTOW. DHeprust
Y UMITyJIbC (DOTOHA.

OTtkpeiTUe U uccienoBanre Goroaddexra. OnbiThl A. I'. CTosieToBa. 3aKOHBI
doToaddekTa. YpaBHeHHe JMHILITeWHa A/s PoTtosddekra. «KpacHas rpaHuiia»
dboToaddekTa.

Hasnenue ceeta. OmbiTel [1. H. JleGenesa.

XuMHueckKoe JeliCTBYe CBeTa.

TexHUueckue YyCTPOMCTBA W MpaKTUUeCKOe TMpHUMeHeHUe: (HOTO3/IEMEHT,
doTomaTurK, cotHeuHast OaTapesi, CBeTOAMO,

LlemoHcmpayuu

®oT103¢(DeKT Ha yCTaHOBKE C LIMHKOBOW IJTaCTUHOM.

WccnenoBanue 3akoHOB BHelliHero ¢hoTo3¢deKTa.

Csetoauop,.

CosiHeuHasi GaTapesi.

Tema 2. CmpoeHue amoma

Mopens atoma TomcoHa. OnbiThl Pe3epdop/ia 1o paccesiHHIO O -YaCTHII.
[InaHetapHas mopenb aTtoma. [loctynatel bopa. W3nydyeHue W mMOr/olleHUe
(OTOHOB TMpU MepexoJie aToMa C OJHOrO YPOBHSI SHEPruu Ha Apyrou. Bugwl
crieKTpoB. CrieKTp ypOBHel SHepruu aroma BoA0opo/ia.

BosiHoBBIE cBoVicTBa yactul]. BosiHbl fie bporinig. Kopnycky/isspHO-BOJTHOBOM
Ayav3m.

CHNOHTaHHOE U BBIHY>K/IEHHOE HU3/TyUeHue.

TexHUUeckue yCTpPOWCTBAa W TPAKTUUYeCKOe TpHUMeHeHUe: CIeKTpaJbHbIN
aHasu3 (CIeKTPOCKOIT), jia3ep, KBaHTOBBIM KOMITbIOTEP.

LemoHcmpayuu

Mopens oneita Pesepdopaa.

OmnpepiesieHye AJIMHbI BOJIHBI J1a3epa.

HabsrojeHue iiHevaThIX CTIeKTPOB H3/TyueHusl.

Jlasep.

YueHuueckull 53KcnepumeHm, 1abopamopHble pabombil

HabtrojeHue IMHEHYaToro CreKkTpa.

Tema 3. AmomHoe 510po

OKCIepuMeHThI, J0Ka3bIBalollle C/I0KHOCTb CTpoeHus sifipa. OTKpbITHE
paguoakTuBHOCTH.  OmnbiTel  Pe3epdopma 1o ompepesneHWt0  CoCTaBa



pafioakKTUBHOTO wu3nydeHus. CpoiictBa anbda-, 0OeTa-, TaMMa-U3TyueHUs.
Bnusinne pasioakTUBHOCTH Ha JKUBbIE OPraHU3MBI.

OTKpbITHE TIPOTOHA W HeWlTpoHa. HykioHHass Mopenb sizpa ['eiiseHOepra—
VBaneHKo. 3apsj sapa. Maccosoe unciio sigpa. M30Tomsl.

Anbda-pacrias. ONeKTPOHHBIM U TIO3UTPOHHBINM OeTa-pacmaz. ['amma-
y3/lyuyeHue. 3aKOH paJJM0aKTUBHOIO pacriaza.

OHeprus CBsi3U HYKJIOHOB B sifipe. fnepHble cuibl. ledeKT Macchl sijpa.

ApepHble peakiuu. /lesieHue U CUHTe3 a/ep.

SnepHbiti peakTop. TepmosiiepHblii cuHTe3. IIpo6sieMbl ¥ TI€PCITEKTUBBI
IePHOM SHePreTUKU. DKOJIOTUUeCKHe acCIleKThl siIePHOW SHePreTHUKH.

OJieMeHTapHble yacTULbl. OTKpBITHE TT03UTPOHA.

MeTo/b1 Hab/IOJeHNs U PeTUCTPALIMU 3/IeMeHTapHBIX YaCTHLI.

dyH/1aMeHTa/IbHbIe B3aUMO/eicTBUsA. EAMHCTBO (pu3nueckol KapTUHBI MUPa.

TexHUuyecKre yCTPOWCTBA U MPAKTAUYECKOe TIPUMEHeHHe: [J03UMETp, KaMmepa
BusnbcoHa, siiepHblii peakTop, aToMHasi bomba.

LlemoHcmpayuu

CuéTurK MOHU3UPYIOLMX YaCTUL].

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

WccnenoBanue TpekoB yacTul] (110 TOTOBbIM (poTorpadusim).

Pa3jen 8. JsieMeHTBI aCTPOHOMUM U acCTPOPU3UKH

JTanbl pa3BUTHUS aCTpOHOMUU. [IpUK/IalHOe 1 MUPOBO33peHUECKOe 3HaUeHue
aCTPOHOMUH.

Bup 3BésgHoro Heba. Co3Be3fusi, sipkue 3BE3ZbI, TJIAHEThI, WX BUAUMOE
JIBIDKEHMe.

CosHeyHas cucTema.

CosiHie. ConHeuyHass akTMBHOCTb. VctouHuk 3Hepruu CoJsiHLI@ U 3BE3[.
3BE3/Ibl, X OCHOBHBIE XapaKTEPUCTHKU. [luarpamma «CHeKTpajJbHbIM KJacC —
CBETUMOCTb». 3BE3[bl IJIaBHOM I[10C/e[0BaTe/JbHOCTA. 3aBUCMMOCTb «Macca —
CBETUMOCTb» [Jis 3BE3]] TJITaBHOW MOC/ie/IOBaTe/IbHOCTU. BHyTpeHHee CTpoeHUe
3B837. CoBpeMeHHbIe Tpe/CTaB/IeHUs O MPOUCXOXKAeHUH U 3BosoLuu CosHLa U
3B€3/1. JTalbl KU3HU 3BE3.

Muineunbii IlyTe — Hama ['anaktuka. ITonoxeHve u aBwkeHue CoJiHIA B
lNanaktuke. Turmbl rasakTuk. PaguoranakTiki ¥ KBa3apbl. YEpHbIe [bIPBI B si/Ipax
rajakTHK.

Bcenennas. Pacipenue BeenenHoil. 3akoH Xa66sa. Pa3beranuve ramakTHk.
Teopust bosbluoro B3peiBa. PesmukToBOE M3TyUeHue.

MacinirrabHasi cTtpyktypa BceneHHoli. MeTaranakTuka.

HepeliéHnabie Tpo6/ieMbl aCTPOHOMUH.

YueHuueckue Hab00eHust



HabsroieHnsi HeBOOPYKEHHBIM TJIa30M C MCIIOb30BaHUEM KOMITbIOTEPHBIX
TIPUIOKEeHUH [IJisi orpefiesieHus TI0/I0yKeHus1 HebeCHbIX 00BeKTOB Ha KOHKDPETHYHO
JlaTy: OCHOBHbIe c03Be3/iisi CeBepHOro MoJyIiapusi U sipKue 3BE3/bI.

Habsmoienust B Tesieckon JIyHbl, riaHeT, MaeuHoro ITyTu.

O0o0maroiiee MOBTOPeHHE

Ponb Qu3Mku W acTpOHOMUM B SKOHOMUUECKOW, TEeXHOJOTHYECKOM,
COLIMA/IbHOM U 3TUYECKOU cdepax JesiTelbHOCTA YesloBeKa, POJib U MeCTO (PU3UKU
Y aCTPOHOMHHU B COBPEMEHHOM HayYHOM KapTHUHE MUPA, PO/ib (PU3NUECKOU Teopumn
B (GOpMUpOBaHMM TIpe/iCTaB/ieHWd O (U3UUeCKOM KapTHHE MHUpa, MecCTo
¢bu3ruecko KapTUHBI MMpa B 001i[eM psily COBPeMeHHBIX eCTeCTBeHHO-HayUHbIX
Tipe/iCTaB/IeHUN O TIPUPOJIE.

MexnpegMeTHbIe CBS3H1

W3yuenue Kypca (pusmky 6a30Boro ypoBHsI B 11 Kjmacce OCYI[eCTBSIETCS C
YUYETOM COJiep)KaTe/bHbIX MeXIIpeAMETHBIX CBsSi3eld C KypcaMd MaTeMaTHKH,
buosoruy, XuMuM, reorpadvy ¥ TeXHOJIOTHH.

MedcnpeOmemnble noHsimusi, CBsI3aHHblIe C U3y4YeHHMEM METOJO0B Hay4HOIO
TO3HAHWs: sIBJIeHWe, Hay4Hbld (akT, rumoresa, (u3uyeckasi BeJMUMHA, 3aKOH,
Teopwusi, HaO/MOieHre, SKCTIePUMEeHT, MO/ieJIMPOBaHKe, Mo/iefTb, U3MepeHHe.

Mamemamuka: pelileHHe CUCTeMbl ypaBHEHUM, TPUTOHOMeTpUUYeCKue
(QYHKIUU: CUHYC, KOCUHYC, TaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUEeCKOoe
TOJK/]eCTBO, BEKTOPbI M UX TMPOEKLMA Ha OCH KOOp/IMHAT, CJIO>)KeHUe BeKTOPOB,
TIPOM3BO/HbIE 37ieMeHTapHbIX (GYHKI[MM, TpPU3HAKK TI0/j00Ms TpEeyro/JibHUKOB,
orpejiesieHHe TJIOIIA/IN TIJIOCKUX GUryp v 00béMa TeJl.

Buosozus: 3/eKTpuUecKre sIBJIEHWSI B JKUBOM TIpUpOZie, KosieOaTe/bHbIe
JIBWDKEHUSI B )KUBOW MPUPOJie, ONTHUYECKHe SIBJIEHUSI B )KUBOM TIPUPOJE, [JelCTBHe
pa/iialii Ha )KUBbIe OPraHU3MBI.

Xumus: cTpoeHHe aTOMOB U MOJIEKYJI, KpUCTa/I/TMYeCcKasi CTPYKTypa TBEPABIX
TeJ, MeXaHW3Mbl 00pa30BaHHs KpPUCTA/UTMUeCKOW pPEIIETKH, CITIeKTpaIbHbIN
aHa/Iu3.

TI'eoepacpusi:  marHuTHbIE mMOAOCa 3eM/M, 3ajleXKM MarHUTHBIX — PY[,
dhoToChEMKA 3eMHOU MOBEPXHOCTH, TIpe/iCKa3aHue 3eMJIeTPSICEHUM.

TexHon02uA: JMHUM 3J1EeKTpOMepesayd, TeHepaTop MepeMeHHOro TOKa,
3JIeKTPO/IBUraTe/b, WHAYKLMOHHAS Teub, pajap, paJUONpUEMHUK, TeeBU30p,
aHTeHHa, TenedoH, CBY-reub, MpoeKIMOHHBIA arrapar, BOJOKOHHAs OIITHKa,
cosiHeuHasi batapest.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUMA IIPOI'PAMMBLI 110
ON3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOGHOro mpeamMeTra «®Pu3nKa» Ha YpOBHe CpefiHero o0Iiero odpa3oBaHUS
(ba30BBIi  ypOBEHb) [JO/DKHO  O0ECTeunTb  OCTIDKEHHWE  CAe[YIOU[UX  JINUHOCTHBIX,
MeTarnpe/IMEeTHBIX U TIpeIMETHBIX 00pa30BaTe/IbHbIX Pe3y/IbTaToB.

JINUHOCTHBIE PE3YJ/IbTATHBI

JINYHOCTHBIE pe3y/bTaThl OCBOEHHs yueOHOro mpeamera «PH3MKa» [O/DKHBI OTPaXKaTh
TOTOBHOCTb M CIOCOOHOCTH 0OYyUaroMXCcsi PYKOBOACTBOBAThCS CHOPMHUPOBAHHON BHYTpeHHel
MO3ULMEN JIMUYHOCTH, CUCTEMOM LIEHHOCTHBIX OpHEeHTAal|uii, TIO3UTUBHBIX BHYTPEHHHX
yOeXxmeHui, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSIM DPOCCUMCKOTO  0O0IiecTBa,
pacilpeHye >XU3HEHHOTO OIbITa W OMbITa [eATebHOCTH B MPOLieCCe peanu3aliid OCHOBHBIX
HarpaB/ieHUI BOCIUTATeIbHOM /leTeTbHOCTH, B TOM UKCJ/Ie B UaCTH:

1) rpa)xaaHCKOro BOCIIUTAHUS:

CcOpMUPOBAHHOCTh  TPAXKJAHCKOM TMO3WIMK  OOydYarolierocsi Kak aKTUBHOTO W
OTBETCTBEHHOT'O UjieHa POCCUHCKOTO 00II[eCTBa;

TIPUHSITHE TPAJULIMOHHBIX OOIIeuesioBeUeCKUX TYMAHUCTHUUECKUX M JeMOKPaTHUYeCKUX
LIeHHOCTel;

TOTOBHOCTb BeCTH COBMECTHYHO [IesiTeJIbHOCTh B MHTepecaxX TpakJaHCKOro oOIecTBa,
y4acTBOBaTh B CAMOYTIpaB/ieHUH B 00pa30oBaTe/IbHOM OpraHU3alivy;

yMeHHe B3aUMOJENCTBOBaTh C COL[MA/JIbHBIMM MHCTUTYTaMM B COOTBETCTBUH C UX
GYHKIUSIMU U Ha3HaueHueM;

TOTOBHOCTb K T'YMaHWUTapHOM U BOJIOHTEPCKOU J1eSITe/IbHOCTH;

2) IaTPMOTHYECKOT0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh POCCUMCKOM TPaXk/laHCKOM U/IeHTUYHOCTH, NaTPUOTHU3Ma;

L[EHHOCTHOE OTHOLLeHWEe K TOCYyJapCTBEHHbIM CHUMBOJIAM, [JOCTH)KEHHSIM POCCUMCKUX
YUEHBIX B 00/1aCTH (PU3UKU U TEXHUKHY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSI:

chOopMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO TTOBeIeHMUS;

CIOCOOHOCTH OL|eHMBAaTh CHUTYALWIO0 Y TIPUHUMAaTh OCO3HAHHBIE PelleHus, OPUEHTUPYSICh
Ha MOpaJIbHO-HPaBCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YMCJIE B 1eATe/IbHOCTH YUEHOr0;

0CO3HaHWe JIMYHOTO BK/Ia/la B TIOCTPOEHKUE YCTOHUMBOTO Oy yIIiero;

4) 3cTeTHYECKOro BOCIIUTAHMA:

3CTeTUUYECKOe OTHOLIEeHNWe K MUPY, BK/IlOUasi 3CTeTUKY Hay4yHOTO TBOPUeCTBa, MPUCYIETr0
(bu3uYecKou HaykKe;

5) TPYAOBOr0 BOCIIUTAHUSA:

WHTepeC K Ppa3/uuHbiM cdepam MpodeccCUOHaNbHON [leaTelbHOCTH, B TOM UHC/Ie
CBSI3aHHBIM C (U3MKOH M TEXHUKOM, yMeHHe COBepIaTh OCO3HAaHHBIM BBIOOD OyayIIei
npodeccry ¥ peanr30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TI/IaHbI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa3oBaHMIO M caMooOpa3oBaHui0 B 00iacTv (PpU3MKK Ha
TIPOTSPKEHUU BCEU >KU3HUY;

6) 3K0/1I0rMUecKoro BOCIMTAHUA:

c(OpMHUPOBAHHOCTL 3KOJIOTUUECKOW KYJIbTYPbl, OCO3HaHWe TI00a7bHOTO XapakTepa
9KOJIOTMUeCKUX TpobieM;



MJIaHUPOBAaHWE W OCYLIeCTBJEHWE [eWCTBUM B OKDYJKarollleld cpejle HA OCHOBE 3HaHUS
1je/leld yCTOMYMBOIO Pa3BUTHS Ye/I0BeueCTBa;

pacivpeHve OMbITa [JesSTebHOCTU SKOJIOTMYEeCKOM HarpaB/eHHOCTM Ha OCHOBE
MMEIOIIUXCS 3HaHUM 10 (PU3KKe;

7) HeHHOCTH HayYHOI'0 NO3HAHHUSA:

C(POPMHUPOBAHHOCTb MMPOBO33D€HMs, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUs GU3NUECKON HAYKU;

OCO3HaHUe LIeHHOCTH HayuyHOM [iesiTe/IbHOCTH, TOTOBHOCTh B IpOLiecce U3yueHUs GU3MKU
OCYILL[eCTBJISITh POEKTHYIO 1 UCC/Ie/]0BaTeNbCKYIO JeaTebHOCTb UHAMBUYa/IbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IbTATBI

ITo3HaBaTe/bHBbIE YHHBepPCaIbHbIe yUeOHbIe e CTBUS
Ba3oBbie jlornueckue JelMCTBUA:

CaMOCTOSITE/TIbHO (POPMY/IMPOBaTh W aKTya/lM3UpOBaTh MpoO/eMy, paccMaTpuBaTh eé
BCECTOPOHHE;

OTIpeJIeJISATh LIeJTH JIesITe/TbHOCTH, 3a/laBaTh TlapaMeTphl M KPUTEPUH UX JOCTHKEHHS;

BBISIBJ/ISITH 3AKOHOMEDHOCTH U TIPOTUBOPEUHSI B PACCMaTPUBaeMbIX (hM3UUeCKUX SIBJIEHUSIX;

pa3pabaTkIBaTh IJIaH pelieHus Tpob/ieMbl C YUETOM aHa/IM3a UMEIOIUXCST MaTepHUa/TbHBIX
Y HeMaTepHa/IbHbIX PeCYPCOB;

BHOCUTb KODPEKTHUBBI B JIeIT€/IbHOCTb, OLIEHWBaTh COOTBETCTBHE pe3yJIbTATOB IIEJIsiM,
OLIEHUBATb PUCKHU TIOC/IEICTBUH JeITe/TbHOCTH;

KOOP/IMHUPOBaTb U BBIMOJHATL PAabOTy B YC/IOBUSIX pealbHOr0, BUPTYa/JbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJEeNCTBYS;

pa3BUBaThb KpeaTHBHOe MbIIIIEHHE TTPU PellleHUH )KU3HEeHHBIX MpobsieM.

Ba3oBble ncc/iejoBaTe/IbCKHE JeHCTBHA:

B/IQ/IeTh HAayYHOW TEePMUHOJIOTHEM, K/TFOUEBBIMU TIOHSATHSIMUA W MeTOZaMu (HU3UUeCKOU
HayKU;

B/Ia/IeTh HaBbIKAMU yueOHO-MCC/IeZI0BaTe/IbCKOM M TIPOEKTHOM JesTe/TbHOCTH B 00/1aCTH
(bu3MKH, CIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITE/TbHOMY TTOMCKY METO/ZIOB PellleHus 3a/1au
(bU3HUUECKOro COo/iep>KaHus, TPUMEHEHUIO PA3/IMUHbIX METO/I0B MO3HAHUS;

Ba/leTh BHU/aMH [IeTeJIbHOCTU TI0 TIOJyUYeHUI0 HOBOTO 3HAHHS, €ro WHTepIipeTalu,
npeoOpa3oBaHUI0 W TIPUMEHEHWI0 B Pa3/MUHBIX YyueOHBIX CHUTyalUsX, B TOM 4YHCJe TIpU
CO3/]aHNU yueOHBIX MPOEKTOB B 00/1aCTh (hU3UKY;

BBISIBJIATh  IPUUMHHO-CJ/IE/ICTBEHHBIE CBSI3M W aKTya/M3WpOBaTh 3a/lauy, BbIABUraTh
TUTIOTe3y e€ pellleHWs, HaXOJUTh apryMeHThl [JIsl J/l0OKa3aTe/JbCTBa CBOMX YTBEPKIEHWUH,
3a/laBaTh NlapaMeTpbl U KPUTEPUU PeIIeHus;

aHa/IM3UPOBaTh TIOJyUeHHble B XO/le PpeIleHUsl 3a/laud  pe3y/bTaThl, KPUTHUECKU
OLIEHUBATb UX JIOCTOBEPHOCTb, TIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHUSX;

cTaBUTh U (HOpMYJIMPOBaTh COOCTBeHHbIE 3aZlaul B 00pa30BaTe/IbHOW [IesITe/TbHOCTH, B
TOM YKCJIe TIPU U3yueHUH (HU3NKU;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM, OL[eHUBATh TIPUOOPETEHHBIH OTIBIT;

yMeTb TIepeHOCUTh 3HaHUS 10 (GU3UKe B MPAKTHUECKYH 00/1aCThb )KU3HeAesITeTbHOCTH;

yMeTb UHTEeIPUPOBaTh 3HAHHUS U3 Pa3HBIX MPeIMETHBIX 00/1acTel;

BBI/[BUTATh HOBbIE UIeH, Mpe/ijlaraTh OPUrMHAJIbHbIE TTOJX0bI U PELIeHMUs;

CTaBUTb MPOOIEMBI U 3a/IauH, Z0IyCKAIOII[1e albTePHAaTHBHbBIE PEIIeHUSI.



Pa6ora c uadopmanueii:

B/IaJIeTh HaBbIKAMU TO/TyYeHUs1 MH(popMayy (HU3NUeCcKoro Cofiep>KaHUsi U3 UCTOYHHKOB
Pa3HBIX THWIIOB, CAMOCTOSITEJILHO OCYILIECTBIATh TIOMCK, aHa/lu3, CHUCTeMaTU3alui0 W
WHTEePITPeTaLMI0 HH(OPMALUK PAa3/TUUHBIX BUIOB U )OPM Tpe/|CTaB/IeHus;

OLIeHMBaTh JJOCTOBEPHOCTb MH(OpMaLY;

UCIIO/b30BaTh CpeACTBA HWH(OPMAIMOHHBIX M KOMMYHHKALMOHHBIX TEeXHOJIOTWH B
peIlleHWH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX W OpPraHU3alMOHHBIX 3ajau C CoOmoJeHreM
TpeboBaHMI SPrOHOMUKH, TeXHUKU 0e30MacHOCTH, TUTHEHBI, pecypcochepeskeHus, MPaBOBbIX U
3THUECKUX HOPM, HOPM MH(OPMAL[MOHHO! 6e30macHOCTY;

CO37aBaTh TEKCThI (DU3UUECKOTO COJlep>KaHWsl B Ppa3lMUHBIX (opmarax C Y4ETOM
Ha3HaueHus: WHGOpPMALMM U L[eJIeBOM  ayJAWTOPHUM, BBIOMpas ONTHUMAabHYH (opmy
TIpe/ICTaB/IeHNs] U BU3ya/TU3aL|H.

KoMMyHUKaTHBHbIEe YHHBepCa/ibHbIe yueOHbIe /[eHCTBUA:

OCYILeCTBJISITH 001I[eHe Ha ypoKaX (\M3UKK U BO BHEYDPOUHOMU J1eITe/TbHOCTH;

pacro3HaBaTh MPeANOCHIUTKM KOHGIMKTHBIX CUTYalUi U CMSTYaTh KOH(JIUKTHI;

Pa3BEPHYTO W JIOTUYHO W371araTb CBOI TOUKY 3PEeHHsI C HWCIOJb30BAHHUEM SI3bIKOBBIX
Cpe/CTB;

TIOHUMAaTh U UCIT0J/Ib30BaTh MPEUMYIIeCTBAa KOMaH/IHOW U UHUBUYaTbHON pabOThI;

BbIOMpATh TEMAaTUKy M METO/bl COBMECTHBIX AEWCTBHM C YUYETOM OOIUX HWHTEPECOB U
BO3MOYKHOCTeM KaXK/I0T0 usieHa KOJI/IeKTHBa;

NIPUHUMATL 1IeJId COBMECTHOW JleATeNIbHOCTH, OpPraHW30BbIBAaTb W KOOPAWHUDPOBATh
JIeliCTBUSI TIO €& [OCTH)KeHHWIO: COCTaB/AThL I/IaH [IeCTBUM, pacrpefensTb pPOJd C yUETOM
MHEeHUN Y4aCTHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHOM paboThi;

OLIEHWBATb KaueCTBO CBOETO BKJ/IAZla M KaK/IOTO yUaCTHUKA KOMaH/IbI B 00U pe3y/bTar
110 pa3pabOTaHHBIM KPUTEPHSIM;

ripejijlaraTh HOBbIE TIPOEKTHI, OLIEHWBAThb W€ C TIO3WI[MM HOBW3HBI, OPUTMHAILHOCTH,
MPAKTUUeCKON 3HaUMMOCTH;

OCYIIIeCTBJISITh TTO3UTHBHOE CTpAaTerMuyeckoe TIIOBeJieHHMe B Ppa3/IMuUHbIX CHUTYaLUsX,
TIPOSIB/IATH TBOPUECTBO M BOOOpakeHHe, ObITb MHULIMAaTUBHBIM.

Pery/1siTHBHBIE YHHBepPCa/IbHbIE yueOHbIe efiCTBUSA
Camoopranusanus:
CaMOCTOSITE/TEHO OCYIIeCTB/ISITh TMO3HABaTeNbHYI0 [eSTeNbHOCTh B 00macT (U3UKH U
aCTPOHOMMUH, BBISIB/ISITH TIPOO/IEMBI, CTaBUTh U ()OPMYJIMPOBATh COOCTBEHHBIE 3a/jau;
CaMOCTOSITE/TBHO COCTAB/ISATh TJIAH pellleHHs] PACYETHBIX W KaueCTBEHHBIX 3ajiay, TIaH
BBITIOJTHEHUS] TIPAKTMUECKOH paboThl C  YUYETOM UMEIOIIUXCS PecypcoB, COOCTBEHHBIX
BO3MOXXHOCTEH U Npe/iNouTeHn ;
[laBaTh OLIeHKY HOBBbIM CUTYaL[UsIM;
pacIupsATh paMK{ y4eGHOT 0 rpeZiMeTa Ha OCHOBe JIMYHBIX IpeJTIouTeHNH;
JleJlaTh OCO3HaHHBIN BBIOOD, apryMeHTHPOBaTh ero, Opath Ha cebsi OTBETCTBEHHOCTH 3a
peleHue;
OL|eHMBaTh MPUOOPETEHHBIH OTIBIT;
crocobcTBOBaTh ()OPMUPOBAHMIO W TIPOSIBJIEHHIO SPYAWLMU B 007acTH  (QU3MKH,
TIOCTOSTHHO TOBBILLIATh CBOM 00pa30BaTe/bHbIN U KYJIbTYPHBINA YDPOBEHb.
CaMOKOHTPO/Ib, 3MOL{MOHA/IbHbBII MHTE/VIEKT:



JlaBaThb OLI€HKY HOBBIM CHUTYallWsiM, BHOCHUTb KODPPEKTUBbLI B [IeSTEIbHOCTh, OLIEHHUBATh
COOTBETCTBHE Pe3y/IbTaTOB LIe/IsIM;

B/Ia/leTh HaBbIKaMU T03HaBaTe/bHOM pedieKCUM KaK 0CO3HAHUS COBepIaeMbIX JeHCTBUMN
Y MBIC/TUTEJTLHBIX TIPOIIECCOB, MX Pe3y/IbTaTOB U OCHOBaHUM;

WCTI0/Tb30BaTh TIPUEMBI ped/IeKCHH [I/1s1 OLIeHKU CUTYallUd, BEIOOpa BEPHOTO pellleHus;

yMeTb OLIeHUBaTh PUCKU U CBO@BPEMEHHO TIPUHUMATD PelleHHUs TI0 UX CHIYKeHUIO;

TIPUHUMATb MOTHBBI U apT'yMeHThI JPYTHX TIPU aHa/lu3e pe3yJibTaToB /IeATeIbHOCTH;

TIPUHUMATD Cebs1, TOHUMast CBOU He/IOCTaTKX U JOCTOUHCTBA;

TIPUHUMATb MOTHBBI U apT'YMEHTHI PYTHX TIPU aHa/TU3e Pe3yJIbTaToB /IeATeIbHOCTH;

TIpU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OIMIUOKH.

B mipotiecce AoCTHXeHUsI TUUHOCTHBIX Pe3y/IbTaTOB OCBOEHUS TIPOrpaMMBI 10 Ghr3UKe /s
YPOBHSI CpefiHero o01ero obpa3oBaHus y 0OydaroIUXCsi COBEPIIEHCTBYETCS 3MOL[MOHATBHBIN
VHTe//IeKT, Ipe/iroJiarariiyuii c)opMrUPOBaHHOCTD:

CaMOCO3HaHUsI, BK/IFOYAOIL[ET0 CII0COOHOCTb TIOHUMATh CBOE IMOLIMOHA/IbHOE COCTOSIHUE,
BU/IETh HalpaBJ/IeHUs pa3BUTHs COOCTBEHHOM SMOLIMOHAIBLHOM cepbl, ObITH YBepeHHBIM B cebe;

CaMOperyMpOBaHus, BKJTIOYAIOII[ETO CAMOKOHTDO/Tb, yMeHHe TIPUHUMATD
OTBETCTBEHHOCTb 3a CBOE TIOBe/leHWe, CIIOCOOHOCTb aJanTUPOBaThCS K 3SMOLIMOHATBHBIM
W3MEHEeHUsIM U TIPOSIBJISITh THOKOCTD, ObITh OTKPBITEIM HOBOMY;

BHYTpeHHell MOTMBALUM, BK/IHOYAOIlell CTpemyieHHe K JOCTMXKeHUIO 1eId U YCIiexy,
OITHMHM3M, UHUI[MATUBHOCTh, YMeHHe eiCTBOBATh UCXO/ISI U3 CBOMX BO3MOKHOCTeH;

SMIMATUM, BK/IIOUAIOIeM CrOCOOHOCTh TOHHMMAaTh 3MOI[MOHATBLHOE COCTOSTHHE [JPYTHX,
YUWTBIBATh €ro TIPY OCYIL[eCTB/IeHUH 00I1IeHHs], ClIOCOOHOCTb K COUYBCTBHIO U COTIEPEXKUBAHUIO;

COL[MAJ/IbHBIX HABBLIKOB, BKJTFOYAIOIIUX CMIOCOOHOCTH BBHICTPAUBAaTh OTHOILEHUS C APYTHMU
JIFOIbMU, 3a00TUTBCS, TIPOSIBIISITh MHTEPEC U Pa3peliaTh KOHMIUKTHI.

INPEJMETHBIE PE3YJ/IBTATbBI

K koHn1y obyuenusi B 10 K/iacce mpefiMeTHbIe pe3y/bTaThl HA 6a30BOM YPOBHE JOJDKHBI
OTpakaTh C(HOPMUPOBAHHOCTh Y 00YUArOIUXCST YMEHUIA:

JIeMOHCTPUPOBATh Ha MpUMepax poJjib U MeCTO (U3MKU B (POPMUPOBAHUU COBPEMEHHOU
HayYHOW KapTWHbI MMpa, B Pa3BUTHMU COBPEMEHHOM TEXHUKM U TeXHOJOTMM, B MPaKTUYECKOU
LesaTe/IbHOCTH JII0/lel;

YUWTBIBaThb TPaHULIbl TPUMEHEHUs] M3yUeHHbIX (PU3MUeCKUX MoJeseld: MaTepuasbHast
TOYKa, WHepIMasbHasi CUCTeMa OTCYéTa, abCOMIOTHO TBEpJOe Teso, W/eanbHbIN ras, Mofenu
CTPOEHMs ra30B, XUAKOCTeW W TBEPJBIX TeJ, TOYEUHBbIM 3/IeKTPUUYeCKUU 3apsifi NPU pelleHnur
¢du3nueckrx 3azay;

pacrno3HaBaTh (u3nyecKre siBjeHus: (TIPOLeCChl) U OOBSCHATH UX Ha OCHOBE 3aKOHOB
MeXaHUKH, MOJeKYJ/ISIPHO-KMHeTUYeCKOM TeOpUM CTPOEeHMs BelllecTBa M 3J1eKTPOJAWHAaMUKU:
paBHOMEpHOe U DPaBHOYCKODEHHOe IpSMOJIMHeNHOe [BWKeHWe, CBOOOJHOe TajieHue TeTl,
JBIWKeHHe 110 OKDPY)KHOCTH, WHepLUs, B3auMogeiictBue Ten, aupdysus, OpoyHOBCKoe
JBIKEeHUe, CTpOeHHe >KUJKOCTel U TBEPALIX Tes, W3MeHeHUMe 00bEMa Tes INMpY HarpeBaHUU
(oxn1@KeHnn), TerjioBoe paBHOBeCHe, UCIapeHre, KOHZeH calysl, TlaBieHre, KpUcTas3aLus,
KWIIeHYe, BJI&KHOCTb BO3/lyXa, MOBBIIIEHME /aBJIeHUs ras3a IPU ero HarpeBaHWM B 3aKPbITOM
cocypie, CBSI3b MeXJy IlapaMeTpaMM COCTOSIHUSI Tas3a B M30Ipolieccax, 3JIeKTpy3alys Tell,
B3aUMO/eUCTBUe 3apsJOB;



OIUChIBaTh MeXaHWYecKoe [BIKeHUe, UCMO/b3ys (u3nueckre BeUUMHBI: KOOPAWHATA,
MyTh, TepeMellleHre, CKOPOCTb, YCKOPeHWe, Macca Tesa, CWia, UMMYJIbC Teja, KUHeTUuecKas
SHeprus, TIOTeHIMajbHas HSHEpPrus, MexaHuueckas paboTa, MeXaHWUecKasi MOIIHOCTb; TIIpH
OMMCAaHUM TPaBWIbHO TPAKTOBaThb (PU3WUYECKUM CMBICA HCIO/b3yeMbIX BeIWYUH, UX
0003HaueHUst U eJUHUIIbI, HAXOJUTh (POPMYJIbI, CBSI3bIBAIOIIME JAaHHYIO (DHU3UUECKYIO BETMUUHY
C IpyTMMH BeJIMYMHAMU;

OTMHWCHhIBaTh M3yUeHHble TeI/IOBble CBOMCTBA Tel W TEIIOBbIe $SIB/IEHUS, WCMO/b3Ys
¢u3nueckre BeIUUMHBI: JlaB/ieHUWe Tas3a, TeMIlepaTypa, CpeAHsisi KWHeTUuecKas SHeprus
XaOTHUYEeCKOr0 [IBW)KEHUWSI MOJIeKyJ, CpefHeKBaJpaTWyHas CKOPOCTb MOJIeKY/, KOJIMUeCcTBO
TETJIOThl, BHYTPEHHsIs Heprusi, pabora rasa, KO3(pQULHMEeHT TOJe3HOro [eMCTBHUS TeIIOBOTO
JIBUTATeJIs; TIPU OMUCAHUU TPaBUIbHO TPAKTOBATh (YU3UUECKUN CMBIC/T UCTIOb3yeMbIX BeJTUUKH,
X 0003HaueHWss U eAVHULIbI, HAaxXOJUTh (OPMYJIbI, CBSI3bIBAIOIME [JaHHYIO (PU3NUECKYIO
Be/TMUMHY C JPYTUMU BeJTMUMHAM;

OTHUChIBaTh M3y4YeHHble 3/7eKTPUYEeCKHe CBOMCTBA BeLeCTBa W 3/€KTPUUECKHe SIBIEeHUS
(mpotiecchl), UCMOB3ysl GU3NUECKHEe BEJIWYMHbBI: 3JIeKTPUUYECKUI 3aps[], 3JeKTpUueckoe rfore,
HampsUKEHHOCTb  T10JIs, TIOTEeHLWaja, pPa3sHOCTb TOTeHLMaJoB; TPU OMUCAHUM TIPABUJIBHO
TPAaKTOBaTh (PU3MUECKUM CMBIC/T HCIIOMb3yeMbIX BEJIMUYMH, WX O0O3HAUeHUs W eJUHMIIbI;
yKa3biBaTh (hOpPMYJIbl, CBSI3bIBaOIIIME JAaHHYIO (DU3UUeCKYI0 BeJIMUMHY C IPYTUMU BeJIMUMHAMU;

aHa/IM3UpOBaTh (PU3MUeCKHe TIPOLIeCChl U SIBJIEHUS], UCTIONb3ys (u3nueckre 3aKOHbI U
TIPUHLIUIBIL: 3aKOH BceMUpHOro Tsarotenus, I, II u III 3akoHbl HblOTOHA, 3aKOH COXpaHeHus
MeXaHWUeCKOW SHepruu, 3aKOH COXpaHeHHs UMITy/IbCa, MPUHLIUI CyTeprio3UL[MK CUJI, TIPUHLUIT
PaBHOIpaBUsi UHEePLMaJbHBIX CUCTEM OTCUETa, MOJIEKY/ISIPHO-KUHETUUECKYIO0 TEOPUI0 CTPOEHUS
Bell|eCTBa, Ia30Bble 3aKOHbI, CBSI3b CpeJHEeN KWHETUUeCKOW SHepPruy TeryioOBOro JBMXKEHHUs
MOJIEKYJT C abCOIOTHOM TeMIlepaTypoM, TepBbIi 3aKOH TepMOJWHAMUKH, 3aKOH COXPAHEHUs
3/IeKTPUUECKOr0 3apsifia, 3akoH KysioHa, Mpu 3TOM pasiuyarh CJIOBEeCHYH (HOPMY/IUPOBKY
3aKOHa, er0 MaTeMaTU4YeCcKOoe BhIDAKEHHE U YC/IOBUS (TpaHMIIbI, 00/1aCTH) TPUMEHUMOCTH;

0OBSICHATH OCHOBHBIE TPUHLIUIIBLI JEMCTBHUST MAIllMH, PUOOPOB ¥ TEXHUUYECKUX YCTPOUCTB;
pa3uuaTh YCI0BUS UX 6e30racHOro MCIo/ib30BaHus B TIOBCeHEBHOM >KU3HY;

BBITIOJIHSATh 3KCIIEPUMEHThI T10 MCC/Ie/JOBaHUI0 (PU3UUeCKUX $SIBJIEHWA W TIPOLIeCCOB C
WCIO/Ib30BaHMEM TPSIMBIX M KOCBEHHbIX UW3MepeHWH, TIIpu 3ToM  (OpMyJIUpOBATh
npobsiemMy/3afiauy UM TUMOTe3y y4eOHOrO JKCMepuMeHTa, CoOWpaTh YCTaHOBKY W3
TIpe/IJI0’KeHHOTO 000PYI0BaHUsI, TPOBOIUTE OMBIT U (HOPMYJTUPOBATh BHIBO/B;

OCYILIeCTBJISITh TIpPsIMble ¥ KOCBEeHHble H3MepeHUusi (PU3NUYecKuX BeJUUWH, TIPU 3TOM
BbIOMpATh OMNTHUMA/IBHBINA CIIOCOO W3MEpEeHUs] M HCIO/b30BaTh W3BECTHbIE METO/bl OL€HKU
MOTPeLIHOCTeN U3MepeHu;

WCC/e0BaTh 3aBUCMMOCTH MeXJy (GU3MUeCKMMH BeJIMUMHAMU C HCIO/Ib30BaHHUEM
MPSIMBIX M3MEPeHUi, TIPU 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (HUKCUPOBAaTh pe3y/bTaThbl
TIOJTy4YeHHOM 3aBUCUMOCTH (PM3UUYeCKUX BeMUYMH B BHUje Tabiuil U rpaduKoB, /jenaTh BbIBOZbI
T0 pe3yJbTaTaM UCC/e[J0BaHuSI;

cobsofaTh TIpaBUIa 0e30TacHOTO Tpy/Ja IMPHU TPOBeJEHWH WCCIeOBaHWN B paMKax
yueOHOTO 3JKCIepuMeHTa, YyueOHO-MCCelOBaTeIbCKOM ¥ TIPOEKTHON  JIeSTeTbHOCTH  C
WCTIO/Tb30BaHUEM M3MEPUTE/TbHBIX YCTPOMCTB U J1ab0paTOpHOTr0 000PY/I0BaHUS;

pelllaTh pacuéTHble 3aJjaud C sBHO 3aJaHHON (DU3NUeCKON MO/ieNbio, UCIOIb3ys
(bu3nuecKye 3aKOHbI ¥ TIPUHIUIBI, HA OCHOBE aHa/iM3a yCJIOBUs 3a/lauM BbIOMpPATh (DHU3UUECKYIO
MoO/iesTb, BBIJIENATh (U3NUeckue BeMUUUHBI U (POpMYy/ibl, HeoOXoguMble [/si e€ pelleHus,
MIPOBO/IUTH PaCUéThl M OLIEHWBATh PEaIbHOCTD MOJIyYeHHOT 0 3HaueHusl (pr3UuecKol BeJTUUMHbL;



pelaTh KauyeCTBEHHbIE 33/jaud: BBICTPAWUBATh JIOTHUECKHA HEMPOTUBOPEUMBYIO LIETIOUKY
paccy>x/ieHul C OropoM Ha M3yUeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U (pu3nUecKue siBlIeHus;
WCII0/Ib30BaTh TIPM  pellleHMW y4yeOHbIX 3aJau COBpeMeHHble HH(GOPMAaLMOHHbIE
TEXHOJIOTUU [JIsl TIOUCKA, CTPYKTYPUPOBAHWSI, WHTEPIPEeTal[ii W TIPe/ICTaB/ieHUs y4eOHOU |
Hay4HO-TIONY/IIPHOM WH(OpMaLy, TIOTyYeHHOM W3 pPa3/IMuHBbIX WCTOYHUKOB, KPUTHUECKH
aHaA/IM3UPOBATh I0JTy4aeMyro HH(OPMaLHIO;
TIPUBO/IUTDL TIPUMEpPHI BK/IaZla POCCUHCKUX ¥ 3apyOeXXHBIX YUEHBIX-(DHU3UKOB B pa3BHUTHE
HayKH, 00BbsICHEHHEe TIPOL[eCCOB OKPY’KAIOIero MUpa, B Pa3BUTHE TeXHUKU M TEXHOJIOTHH;
UCIO/Ib30BaTh TEOPETUUeCKWe 3HAHUS 10 (U3MKe B TIOBCEAHEBHOW >KU3HU ISt
obecrieueHust 6e30MacHOCTY TP 00OpaIleH!H ¢ MPUOOPaMU ¥ TEXHUYeCKUMU YCTPOMCTBAMHU, JJ1s1
COXpaHEeHWUsI 37I0POBbsI U COOTIO/IeHNsI HOPM 9KOJIOTHUEeCKOT0 TTOBeJIeH s B OKPY KaroLLel cpejie;
paboTaTh B TPYTIIe C BHITOJIHEHWEM Pa3/IMUHbIX COLMA/LHBIX POJIeH, TIaHUPOBaTh paboTy
TPYIMbI, pALMOHA/JILHO PpacrpefiesiiTh O00sf3aHHOCTM W [JIAHUPOBATh  /IeSITEJIbBHOCTb B
HeCTaH/IapTHBIX CHUTYalWsX, aJileKBaTHO OL|eHHBATh BKJIAJ, Ka)KJOTO W3 yUaCTHUKOB TDYIIIBI B
pelleHre pacCMaTpUBaeMoi TIpo6/IeMbl.



K xoniy obyuenuss B 11 Kjacce mpeaMeTHble pe3yJ/bTaThbl Ha 0a30BOM
YPOBHE /I0/KHBI OTpaXkaTh CPOPMHUPOBAHHOCTD y 00YYarOIIUXCSl YMEHHUM:

JIeMOHCTPUPOBaTh Ha TIpUMepax pojb U MeCTO (PU3MKU B (HOPMHUPOBAHUU
COBpeMeHHOW HayyHOM KapTWHBI MHpa, B pa3BUTHUU COBPEMEHHOW TeXHUKU U
TeXHOJIOTMM, B MPAKTUYECKOU [esiTeJIbHOCTH JtO/leM, 1[eJIOCTHOCTh M eJUHCTBO
dbu3nuecKor KapTUHbI MUPa;

YUUTLIBaTh TPaHUI[bl TIPUMEHEeHWs] W3YUeHHBbIX (QU3NUeCKUX MOJesei:
TOUEYHBIN 3/IeKTPUUeCKUil 3apsijl, iyd CBeTa, TOUeUHbI UCTOUHUK CBeTa, siZiepHasi
MO/leJib aTOMa, HYKJIOHHas MoOjie/ib aTOMHOTO sifipa MpU pellieHud (rU3uuecKux
3a/1ay;

pacrio3HaBaTh (hu3nyecKre siBjieHUs (TPoLiecchl) U OOBSCHATh X Ha OCHOBE
3aKOHOB 3/IeKTPOJJMHAMUKU U KBAHTOBOW (DM3UKU: 3/IeKTprUUecKasi TIPOBO/IUMOCT,
TEeI/I0BOe, CBETOBOE, XMMUUECKOe, MarHUTHOe JeHCTBHs TOKa, B3auMO/eliCTBUe
MarHuTOB, 5J/IEKTPOMarHUTHasi WHAYKLUS, [J€MCTBMe MAarHWTHOTO IO/ Ha
TIPOBOJITHUK C TOKOM U JBWKYIIUKICS 3apsi[i, 3/IeKTPOMarHUTHbIe KosiebaHUs U
BO/IHBI, TIPSIMOJIMHEHOe paclpoCTpaHeHWe CBeTa, OTPa)kKeHue, TpesioMJieHue,
uHTepdepeHusi, Audpakuus W MoJspu3alys CBeTa, JUCIEepCUsl CBeTa,
dboTtoannekTpuueckuii 3pdekT (poto3aPdeKkT), cBeTOBOe /aBieHHe, BOSHUKHOBEHHE
MMHENYaToro CreKTpa aToMa BOJIOpOZia, eCTeCTBeHHass W HCKYCCTBeHHast
Pa/IM0aKTUBHOCTD;

OMUCHIBAaTb M3y4yeHHble CBOMCTBA BelllecTBa (371eKTpUUeCKUe, MarHUTHbIe,
ONTUUYECKUe,  SJIeKTPUYECKYI0  MPOBOAUMOCTb  pa3/iMuHbIX  Cpell) U
3/IeKTPOMarHuTHbIe SIBJIeHUsI (TIPOIeCChl), UCMOb3ysl (hH3UUeCKre Be/TNUMHbI:
3JIEKTPUUECKUN 3apsij], CH/a TOKa, 3/eKTpUUecKoe HaripsbkeHue, 371eKTpUueckoe
COTIPOTHBJIEHWE, Pa3HOCTb TIOTEHIIMAsIOB, JIEKTPOJBIKYIas CWia, paboTa ToOKa,
WHAYKLUSI MarHATHOTO TMojsi, cuia Awmrepa, cuia JlopeHija, WHAYKTUBHOCTb
KaTyIIIKWA, SHEpPrusi 3/eKTPUUeCKOrO0 W MarHUTHOrO TIO/ield, TMepuoj; U 4YacToTa
KonebaHuii B KojiebaTebHOM KOHType, 3apsiy W CHJa TOKa B TIpoljecce
rapMOHMUECKHUX 3/IeKTPOMarHUTHLIX KojebaHuii, (OKycHOe paccTosHhe |
ONTUYeCKasi CWja JIMH3bl, MPUA ONWCAHUU TIPAaBUIBHO TPAKTOBaTb (PU3UUECKUU
CMBIC/ HCIIO/b3yeMbIX BeJMUMH, WX 0003HaueHUss W eAWHMIIbl, YyKa3biBaTb
dbopMy/ibl, CBsA3bIBalOIME JIaHHYI0 (U3WUECKyl0 BeJWUMHY C JAPYTUMH
BeJIMUMHAMU;

OMUCHIBATb H3yUEHHble KBAaHTOBbIE SIBJIEHUS U TIPOLIECCHI, UCMOJIb3YS
¢bur3nueckre BeMMUMHBI: CKOPOCTb 37€KTPOMArHWUTHBIX BOJH, [I/IMHA BOJIHBI U



YyacToTa CBeTa, SHeprusi U UMITy/bC (DOTOHA, TIepPUO/, Moaypacrazia, SHeprus CBsi3U
aTOMHBIX $i/iep, TMpPH OIUCAaHWK T[PaBWJIbHO TPAKTOBaThb (U3MUYECKHUHA CMBbIC
WCIIO/Ib3yeMbIX BeIMUMH, MX 0003HaueHusi W eUHUIIbI, YKa3biBaTh (POPMYIIbI,
CBsI3bIBAlOIIME [laHHYI (U3UUECKYH) BeJMYMHY C JpYTMMU BeJUUMHAMM,
BBIUUC/IATH 3HaUeHUe (PU3NUecKol Be/TMUUHbI;

aHa/JIM3MPOBaTh (PU3MUECKUe TPOLIECChl U SIBJIEHUS, UCMOJIb3Yys (PU3nuecKue
3aKOHBI U MPUHLMMBL: 3aKOH OMa, 3aKOHbBI 10C/1e[j0BaTe/IbHOTO U Tapasiie/ibHOTO
COoeJMHeHUs] TIPOBOJHUKOB, 3aKoH J[koyns—JleHlla, 3aKOH 37€KTPOMarHUTHOU
WHAYKIWY, 3aKOH MPSIMOJIMHENMHOTO pacnpoCTpPaHeHUsl CBeTa, 3aKOHbI OTPa)kKeHUst
CBeTa, 3aKOHbI IMpe/IOM/IeHHs CBeTa, ypaBHeHMe ODUHINTelHa s GoTto3ddekTa,
3aKOH COXPaHeHWs SHEepruM, 3aKOH COXpaHeHWs UMIMY/bCa, 3aKOH COXpaHeHUs
5/IEKTPUUECKOro 3apsifia, 3aKOH COXPaHeHHWsi MaCCOBOI0 Umc/a, MocTyaaThl bopa,
3aKOH Pa/IM0aKTUBHOIO PACMa/ia, NPy 3TOM pa3jnyaTh CJI0BECHYIO (hOPMYJIHUPOBKY
3aKOHa, ero MareMaThyeckoe BbIpaKeHHWe U YC/I0BUsA (TpaHMIbl, 00/1acTH)
TIPUMEHUMOCTH;

orpejie/iSTh HallpaB/ieHUe BeKTopa WHAYKI[MA MarHUTHOTO T0JIsi TIPOBO/JHUKA
C TOKOM, CU/Ibl AMIiepa U cuiibl JIopeHiia;

CTPOUTh U OIMChIBaTh H300pa)keHHe, CO3JaBaeMoe TUIOCKUM 3epKajioM,
TOHKOMU JIMH301;

BBITIOJIHATb 9KCIIEPUMEHThHI TI0 MCC/Ie/IoBaHUI0 (DU3MUECKUX SIBJIEHUW W
TIPOLIECCOB C MCITI0J/Ib30BaHMEM TIPSIMbIX M KOCBEHHBIX W3MEDeHU: MpU 3TOM
dbopmynvpoBath TipobsieMy/3afjauy UM TUMOTe3y Yy4uyeOHOTO IKCTepHMeHTa,
cobupaTth yCTaHOBKY U3 TMpe/JI0’KeHHOr0 000py/j0BaHUs], MPOBOJUThH OIBIT U
dhopMyMpoBaTh BHIBO/IbI;

OCYLIEeCTB/ISITh MPsIMble U KOCBEHHbIe M3MepeHus (PU3NUecKrUx BeJIUUrH, NpU
3TOM BBIOMpAThb OMNTUMAJBHBIA CMOCOO K3MepeHHsi U HCII0/Ib30BaTh M3BECTHBIE
MeTO/Ibl OLIeHKH TOTrPeIIHOCTe U3MepeHUl;

WCC/Ie0BaTh 3aBUCUMOCTM  (PU3MYECKMX BeMUMH C HCI0/Ib30BaHUEM
MPSIMBIX U3MEPeHUWM: TPU 3TOM KOHCTPYUPOBAThb YCTaHOBKY, (DUKCHPOBATh
pe3yJibTaThl TOJIyUeHHOM 3aBUCHMOCTU (PU3NUYECKUX BeJWUYMH B BUZe Tabaui] u
rpavKoB, iesiaTh BbIBO/bI TI0 pe3yJjibTaTaM UCC/IeZlOBaHMSI;

cobsrofaTh MpaBuia 6e30mMacHOro Tpy/ia Mpy MPOBeJeHUH UCC/IeJOBaHUN B
paMKax yueOHOrO »JKCIlepUMeHTa, yueOHO-MCC/iefloBaTeTbCKOM W TIPOEKTHOM
JesiTeJIbHOCTU C WCII0/Ib30BaHHeM H3MepUTe/bHBIX YCTPOWCTB M 71ab0paTOpHOTO
obopyoBaHuS;

peliatb pacyéTHble 3aaud C $IBHO 3a/laHHOM (PU3UYECKOM MOJeJIbIo,
WCI0Jb3ys (hr3uuecKre 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHa/u3a yC/I0BUS 3aJauu
BbIOMpaTh (PU3NYECKYI0 MOJe/ib, BhIJeNATh (hr3nuecKre BeTUUMHBI U (HOPMYIIbI,



HeoOXoJuMble [ eé pellleHus, TPOBOAUTh PACUéThl U OLEHWBATh PeajbHOCTh
TI0J/TyUeHHOT0 3HaueHus1 (PHU3UUeCKOu BeJIMUUHBI;

pellaTh KaueCTBeHHBIE 3a/]aUM: BbICTPAMBATh JIOTUUECKH HEITPOTHBOPEUHBYHO
I[ETIOYKY PacCy)X/IeHH C OIOpOM Ha H3y4yeHHble 3aKOHbI, 3aKOHOMEPHOCTU H
dbu3ryeckue siBJIeHUS;

WCTIO/b30BaTh  TPU  pellleHMM  yueOHBIX  3aJay  COBpeMeHHbIe
WHGOPMAI[MOHHBIE TEXHOJIOTUU [I/Isl TIOMCKA, CTPYKTYPUPOBAHMS], UHTEPIPEeTaI[iH
Y TIpe/JiCTaB/IeHHsI yueOHOW Y HayUYHO-TIOMY/ISIPHOM MH(OPMAaIUH, TTO/TyYeHHON U3
Pa3TMYHBIX UICTOYHUKOB, KDUTHUECKU aHA/TM3UPOBaTh TI0/TyuyaeMyr0 NH(POpMaIuio;

OOBSICHSITH TIPUHLIAIIBI  IEMCTBUSI MaIlMH, TMPUOOPOB U TeXHUUECKUX
YCTPOMCTB, pa3/dyaTh yC/IOBHS MX 0e30I1aCHOr0 MCI0/Ib30BaHUS B TIOBCE[HEBHOM
YKU3HU;

TIPUBOJUTH TIPYMEPbI BK/IaJla POCCUMCKUX U 3apy0e’KHBIX yUEHBIX-(OHU3UKOB B
pa3BUTHe Hayku, B OObsCHeHHe TIpPOLIeCCOB OKDPY’Karolllero Mupa, B DPa3BUTHE
TeXHUKH U TEXHOJIOTHHA;

HCTI0/Tb30BaTh TeOPeTHUeCKHe 3HaHUS 10 (U3MKe B TIOBCEJHEBHOW >KU3HU
J71s1 obecrieueHUs1 0€30MaCHOCTH TMPY 0OpaIlieHruH ¢ IprubopaMu M TeXHUUECKUMU
YCTPOMCTBAMU, /ISl COXpaHeHUs 3/J0POBbsl U COOJIIO[eHUST HOPM 3KOJIOTUYECKOTO
TIOBe/IeHUs B OKpY>Katolllel cpe/Je;

paboTatb B TpyIIle C BBIOJIHEHHEM pa3/JUUHbIX COLMAIBHBIX pOJIeH,
TJIaHAPOBaTh paboOTy TPyNMbl, palMOHA/JILHO pacrpeienssTb O00S3aHHOCTH U
TJIAaHUPOBATh JleATeTbHOCTh B HeCTAHZAPTHBIX CUTYaLMsX, afleKBaTHO OL|eHUBATh
BKJIaJl KaK/IOT0 M3 YUYaCTHUKOB I'PYIIIBI B PeIlleHre pacCMaTpUBaeMOM Npo0/IeMBbI.



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
bubnmroreka LJOK
1.1 ®u3KKa U MeTO/Ibl HAYUYHOI'O TI03HaHUs 2 hitps:/m.edsoo.rw/7fA1bE72
Wtoro no pasgeny 2
Pa3pen 2. MEXAHUKA
2.1 Kunematuka 5 1 Bubmaorexa IOK
https://m.edsoo.ru/7f41bf72
bubnmroreka LJOK
2.2 Humanika 7 https://m.edsoo.ru/7f41b{72
bubmmoreka IIOK
2.3 3aKOHbI COXpaHeH!sl B MeXaHHUKe 6 1 1 hitps:/m.edsoo.r/7f41bf72
Wtoro no pa3peny 18
Pa3pen 3. MOJIEKYJISIPHASI ®U3UKA 1 TEPMOJUHAMUKA
31 OCHOBBI MOJIEKY/ISIPHO-KUHETUYECKOMN 9 1 1 Bubmoreka IIOK
’ Teopuu https://m.edsoo.ru/7f41bf72
bubmoTeka [IOK
32 OCHOBEI TePMOHHAMHKi1 10 : https:/m.edsoo.ru/741bf72
33 ArperarHble COCTOSIHUS BellleCTBa. 5 Bubmoreka IIOK

®a30Bble nepexo/bl

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




WTtoro no pasgeny

24

Paszpgen 4. 9JIEKTPOJJUHAMUKA

bubnmoreka IIOK
4.1 DNeKTpoCTaTHKa 10 https://m.edsoo.ru/7f41bf72
40 [ToCcTOsIHHBIN 3/1eKTPUYECKH TOK. TOKU B 1 bubmoreka LIOK
' pasIMyHBIX Cpeax https://m.edsoo.ru/7f41bf72
Wroro no paspeny 22
PesepBHOe Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 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 mnoJie. DJIeKTPOMarHuTHast 1 1 3 bubmmoreka LIOK
' WH/Y KLU https://m.edsoo.ru/7f41c97¢
Nroro nio pasgeny 11
Pa3pen 2. KOJIEBAHWSA 1 BOJ/IHBI
21 MexaHuyeckye U 3/1eKTpOMarHuTHbIe 9 1 Bubmioreka IIOK
' 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
Wroro no pasgeny 24

Pa3gen 3. OCHOBBI CIIEIIAJTIbHON TEOPUM OTHOCUTE/IbHOCTH

31 OcHOBBI CrielaNbHON Teoprun 4 1 bubmioreka [IOK
OTHOCUTE/IbHOCTH https://m.edsoo.ru/7f41c97c
Nroro nio pa3geny 4
Paszpen 4. KBAHTOBAS ®U3UKA
4.1 OneMeHThbI KBAHTOBOM ONTUKHU 6 Bubnmorexa TIOK

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




4.2 CTpoeHue aTomMa 4 bubmmoreka 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

bubmioTeka LIOK
5.1 OneMeHThbl aCTPOHOMMM U acTpOhH3UKH 7
https://m.edsoo.ru/7f41c97c
Nroro nio pazgeny 7

Paspen 6. OBOBINAROIIEE IIOBTOPEHUE

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

OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 68







ITIOYPOYHOE IVNTAHUPOBAHUE

10 KJIACC
KomuecTBo yacoB JJIEKTPOHHbIE
Jara
No uudpoBbie
Tema ypoka KonTposibHubie | IlpakTnueckue | H3y4YeHH
n/n Bcero o0pa3oBarTe/IbHbIE
pabdoThI paboThI A
pecypchl
du3nka — Hayka o IIpupoje.
1 HayuHsble MeTZ bl nofHapHIfﬂ 1 Bubmiotexa OK
y A https://m.edsoo.ru/ff0c32e2
OKPY’Karolllero Mupa
Posib 1 MecTo GU3MKU B
9 (hopMHpOBaHNUY COBPEMEHHOU 1 Bubmioreka IIOK
Hay4HOU KapTUHBI MUPa, B https://m.edsoo.ru/ff0c33e6
NIPaKTHUYeCKOU JleaTe/IbHOCTH JII0/ler
3 BxopHas KOHTpPo/IbHasA pabora 1
AHanM3 KOHTPOJILHOM pabOoThI.
MexaHuyecKoe /IB>KeHHe.
4 OTHOCUTENIBHOCTL MeXaHUYeCKOIo 1 Bubmiorexa [JOK
https://m.edsoo.ru/ff0c3508
IBwkeHus. [lepeMelljeHre, CKOPOCTb,
yCKOpeHue
PaBHOMepHOe NpsSIMOJIMHEWHOe
5 BUKeHUe PaBHOyCKOpeHHoe 1 Bubmaotexa OK
A o YEROP https://m.edsoo.ru/ff0c372e
MPSIMOJIMHEHOe JIBUYKEeHUe
6 CBo0o/iHOe TIazieHue. Y CKOpeHHe 1 bubmmoreka LIOK
CBOOO/THOTO TIa/IeHUS https://m.edsoo.ru/ff0c39cc
KpuBonvHeliHOe JBYKeHHe.
. bubmioTeka LIOK
7 [BrKeHre MaTepuabHOM TOUKY I10 1
https://m.edsoo.ru/ff0c3ada
OKPY’>KHOCTH




HPI/IHL[I/IH OTHOCHUTEILHOCTHU [ 'anmnies.

Touku. Teopema 06 U3MeHeHUH
KUHEeTUUeCKOW SHeprumn

8 VHep1rjanbHble CUCTeMbI OTCUeTa Bubmuorexa [JOK
puu ' https://m.edsoo.ru/ff0c3be8
[TepBbiv 3akoH HeroTOHA
Macca Tena. Cuna. [IpuHiun
9 CyTiepno3uLuu cuj. Bropoli 3akoH Bubmorexa [JOK
yuep i . P . https://m.edsoo.ru/ff0c3be8
HeroTOHa J/11 MaTeprasbHOM TOUKU
10 Tpetuii 3akoH HeroToHa f/151 Bbubmioreka LIOK
MaTepHUa/IbHbIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKOH BCeMUPHOro TaroreHus. Cuna
bubmoTeka [IOK
11 TsbKecTu. ITepBasg kocMuueckas
https://m.edsoo.ru/ff0c3d00
CKOPOCTb
1 Cuna ynipyroctu. 3akoH ['yka. Bec Bbubmoteka IIOK
Tesa https://m.edsoo.ru/ff0c3e18
Cuna tpenusi. KosgduiieHT TpeHust.
13 Cuia CEH OTI/IBJ'IEI?I/IQ; r]f 151 BI/I)Pi(EHI/II/I Bubmiorexa LIOK
P P A https://m.edsoo.ru/ff0c3f76
Tesa B JKUJKOCTU UK rase
[TocTymaresibHOe U BpalllaTe/ibHOe
14 JIBIKeHWe abCOJTIOTHO TBEPZOTO Tea. bubmmoreka IIOK
MowmeHT cuisbl. [11euo cunel. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBeCHsl TBEPJOro Tesla
VimMnyibCc MaTepyanbHON TOYKHY,
15 CUCTeMbI MaTepHasbHbIX TOYeK. Bbubmioreka IIOK
WmrtysieC cuiibl. 3aKOH COXpaHeHUst https://m.edsoo.ru/ff0c43d6
VMMITy/IbCa. PeakTUBHOe [IBU)KeHNe
PaboTa ¥ MOIITHOCTh CHJIBI.
16 KuneTtnueckasi 3Heprusi MaTepyuaabHON bubmmoreka LIOK

https://m.edsoo.ru/ff0c4502




17

[ToTeHUManbHAas SHEPTHSI.
[ToTeHuanbHast SHEPryUs yIpyro
JlebopMUpPOBaHHOM MPY>KUHBI.
[MoTeHIManbHasE HEPTHs Tesia BOIM3U
MOBEPXHOCTU 3eM/In

bubmmoreka IIOK
https://m.edsoo.ru/ff0c461a

18

[MoTeH1MaMbHbIE U HETOTeHLIMaIbHbIe
cusibl. CBsi3b pabOTHI
HeroTeHLMabHbIX CUJI C U3MeHeHHeM
MeXaHU4YeCKOM SHepruu CUCTeMBI TeJl.
3aKOH COXpaHeHUs] MeXaHU4eCKou
SHEpruu

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

19

JlaboparopHasi pabota «/cciefoBaHue
CBA3HU paGOTbI CUJIBI C K3MEHEHHEM
MeXaHUUeCcKou SHEPruu TeJjia Ha
rpruMepe paCTa>XeHUA pe3MHOBOIro
XKryTa»

20

KoHTtpo/sibHast padora Nelno Teme
«Kunemartuka. JluHaMuka. 3aKOHbI
COXpaHeHHs B MeXaHHKe»

Bubmioreka IIOK
https://m.edsoo.ru/ff0c4b74

21

AHan3 KOHTPOIbHOW paboThI.
OCHOBHBI€e TIOIO’KEHUST MOJIEKYJISIPHO-
KUHEeTU4eCKou Teopuu. bpoyHoBCKoe
nBwkenue. Iuddysus

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

22

XapakTep JBWXeHUS U
B3aWMO/IeMICTBUS YaCTHI] BelllecTBa.
Mogenu cTpoeHus ra3oB, XUAKOCTEN U
TBEPABIX TeJ

23

Macca monekyi1. KonuyecTtso
BeljectBa. [loctosgHHas ABorazspo




TeryioBoe paBHOBecue. Temreparypa u

24 eé usMmepenue. llIkana TemriepaTyp
Lenbcus

75 Npeanbhbiii ra3 B MKT. OcHoBHOe bubmmoreka IIOK
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AbGcosnroTHasi Temriepatypa Kak Mepa

%6 Cpe/iHell KWHeTUYeCKOW SHepruu bubmmoreka LIOK
JIBIDKeHUs MOJIeKyJl. Y paBHeHUe https://m.edsoo.ru/ff0c511e
MengeneeBa-KnaneripoHa

27 3akoH [lanpToHa. ['a30Bble 3aKOHbI
JTaboparopHast paborta «/ccienoBaHue

28 3aBUCMMOCTH MeX/ly rapameTpaMu
COCTOSIHUSI pa3pe’KeHHOr 0 rasa»

79 N3oripoueccsl B uaeaabHOM rase U Uux bubmmoreka IIOK
rpaduyeckoe npe/iCTaB/ieHHe https://m.edsoo.ru/ff0c570e
BHyTpeHHss1 5Heprus
TePMOJUHAMUUECKON CUCTEMBI U

30 crioco6rl eé u3MeHeHusi. Konvuectso Bubmioreka LIOK
TeTUIOThI U paboTa. BHyTpeHHSsIs https://m.edsoo.ru/ff0c5952
SHepruvs OJHOATOMHOI'0 U/jeaslbHOrO
rasza . Bugel Teruionepegauu

31 IIpomexyTouHast KOHTPO/IbHas1 Bbubmioreka IIOK
pabora. https://m.edsoo.ru/ff0c5¢36
AHan3 KOHTPOIbHOW paboThI.

39 Y nenbHas TerI0éMKOCTh BellleCcTBa. Bbubmioreka IIOK
KonunyecTBo TeruioTsl Ipu https://m.edsoo.ru/ff0c5c36
Terionepesaue. AarabaTHbIN MPOLIeCe

33 ITepBbIli 3aKOH TepMOJIMHAMUKHU U €T0 bubmmoreka IIOK




IMpUMEHEHHKE K U30IpoLeccamMm

https://m.edsoo.ru/ff0c5efc

HeobGpaTuMOCTh TIPOLIECCOB B

bubmmoreka IIOK

34 nipupo/ie. Bropoii 3aKkoH
PHPOA P https://m.edsoo.ru/ff0c6230
TepPMOIMHAMUKU
35 [Mpunuun gevicteus 1 KI1/I TeryioBout bubmmoreka LIOK
MallUHbI https://m.edsoo.ru/ff0c600a
36 Lukn Kapuo u ero KII/]
37 OKosioruueckrie mpooeMsl
TeI/I03HepreTUKU
38 O6ob6maroiuii ypok «MoJieKyasipHast bubmmoreka IIOK
(usuka. OCHOBBI TEPMOJUHAMUKI» https://m.edsoo.ru/ff0c6938
KoHTtpo/ibHasi padorta Ne2 mo Teme
39 «MonekynsapHas ¢pusuka. OCHOBBI Bubmiorexa [JOK
y7HAp ) https://m.edsoo.ru/ff0c6a50
TePMOJUHAMHUKI»
AHasi3 KOHTPOJIbHOM paboThI.
40 [Tapoobpa3oBaHue ¥ KOHAEHCALUS Bubmorexa LIOK
poobp A LA https://m.edsoo.ru/ff0c63b6
WcnapeHue v KumneHve
AOGcComoTHast 1 OTHOCUTETbHAS
41 BJI&)KHOCTh BO3yXa. HackllleHHbIN Bubmiorexa OK
Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
Teéppgoe Teno. Kpucrammmnueckue u
42 amopdHbIe Tena. AHU30TPONUS bubmoreka [IOK
CBOMCTB KpUCTa/IoB. JKujakue https://m.edsoo.ru/ff0c65f0
KpucTtasbl. COBpeMeHHbIe MaTepHuasbl
[1naBneHue u KpucTaM3aLus.
43 Y nenpHad TeruioTa IiaBeHus Bubmiorexa LIOK
A ) https://m.edsoo.ru/ff0c6708
Cy0mariust
44 YpaBHeHUe TeryioBoro banaHca bubmuoreka LIOK




https://m.edsoo.ru/ff0c6820

OnekTpu3aLys Ten. DJ1eKTPUUeCKUN

Bubmioreka LIOK

45 3apsaz. /IBa BHa 3/IeKTPUUECKUX
pap. A A p https://m.edsoo.ru/ff0c6bcc
3apsiJi0B
IIpoBOAHMKH, TU3/IEKTPUKHU U
46 H(fn I'IAOBO HIfKI/I 3aKopH CoxXpaHeHHus Butmzorexa HOK
YHpOBOA ) p https://m.edsoo.ru/ff0c6bcc
3/1eKTpUUeCKOro 3apsiia
B3aumogeinicTue 3aps0B. 3aKOH
47 KynoHa. ToueuHkIil 3/1eKTpHUUeCKUii Eutmiorexa HOK
y ’ p https://m.edsoo.ru/ff0c6ced
3apsf
HanpskéHHOCTD 371eKTPUYECKOT0o
48 niosig. [IpyHLMI cyneprnosuLuu Bubmioreka IIOK
3/1eKTpUUeCKUX rosen. JInHuu https://m.edsoo.ru/ff0c6df2
HaMpsKEHHOCTU
PaboTa cust 3/1eKTPOCTaTHUYeCKOTO
49 riosd. ITorenuman. Pa3HocTts Bubmiorexa LIOK
) Huar. https://m.edsoo.ru/ff0c6£00
TTOTEHIHAIOB
ITpOBOIHUKU U TUSIEKTPUKU B
50 9J1peKT 'EgCTaTHquOM noP;Ie Bubmiorexa LIOK
p ’ https://m.edsoo.ru/ff0c7018
dvsnekTpuyeckasi IPOHULIAEMOCTD
bubmioTeka LIOK
51 DJIeKTPOEMKOCThL. KOHIeHcaTo
/IEKTPOEMKOCTL HAeHCaToP https://m.edsoo.1u/ff0c7126
DJIEKTPOEMKOCTb MJIOCKOTO
52 KOHZeHcaTopa. DHeprus 3apsoKeHHOoro Bubmiorexa LIOK
A pa. p p https://m.edsoo.ru/ff0c72c0
KOH/IeHCcaTopa
£3 JlabopatopHasi pabota "M3MepeHue bubmmoreka IIOK
3/1IeKTPOEMKOCTU KOHleHcaTopa" https://m.edsoo.ru/ff0c72c0
54 [TpuHLMI AeMCTBUS U TIpUMEeHeHre bubmmoreka IIOK




KOH/IEHCaTOPOB, KOMMMPOBA/ILHOTO
anrapara, CTPyMHOr0 MpUHTepa.
OJIeKTPOCTaTUUeCKasi 3alliuiTa.
3a3zemsieHue 371eKTPOrprubopoB

https://m.edsoo.ru/ff0c72c0

ONeKTpUUYecKrUid TOK, yCJIOBUS ero
cyllecTBoBaHUsl. [10CTOSIHHBIN TOK.

bubmmoreka IIOK
55 Cwuna Toka. HanpsbkeHue.
P https://m.edsoo.ru/ff0c72c0
Conporurienue. 3akoH Oma st
y4JacTKa Lieru
[TocnenoBarenbHOe, MapanienbHoe,
CMellIaHHOe COoeJJMHeHre
56 MIPOBO/JHUKOB. JIabopaTopHasi paboTa Bubmaotexa OK
boBoA ' baTopras b https://m.edsoo.ru/ff0c74£0
«/3yueHue CMellIaHHOTO COeIMHEeHUSI
pe3uCTOpPOB»
57 PaboTa 1 MOIIIHOCTh 37IeKTPUYECKOTO Bbubmioreka IIOK
TOKa. 3akoH [Ixoys-JleHua https://m.edsoo.ru/ff0c7838
3akoH OMa A1/1s1 TOHOW (3aMKHYTOM)
snekTpuueckou tenu. Kopotkoe
58 3ambikaHue. JlabopaTopHast paboTa Bubmaorexa OK
) paTopHas p https://m.edsoo.ru/ff0c7ae0
«M3mepenue 3/1C nCTOYHUKA TOKa U
€ro BHYTPEHHEero COMpPOTHBJIEHUSI»
OJIeKTPOHHAs TIPOBOAUMOCTD TBEPABIX Bbubmmoreka IIOK
59 MeTaJl/IOB. 3aBUCMMOCTh https://m.edsoo.ru/ff0c7ae0
COTIPOTHBJ/IEHUS] METAJIZIOB OT
TemMriepaTypbl. CBepXIpOBOAUMOCTb
60 D/eKTpUUeCKHii TOK B BaKyyMe. Brbmiorexa LIOK
CBOJCTBA MEKTPOHHBIX MTYUKOB https://m.edsoo.ru/ff0c7ae0
61 [To/ryrpOBOJHUKH, UX COOCTBEHHAsI bubmoreka 1IOK




TIpUMecCHasi TPOBOAUMOCTh. CBOMCTBa
p—n-niepexo/ia. [ToynpoBOIHUKOBEIE
rpubopbI

https://m.edsoo.ru/ff0c84ae

OneKTpUYeCcKuil TOK B pacTBOpax 1

62 pacruiaBax 3/1eKTPOJIUTOB. 1 Bubmioreka IIOK
DJIEKTPOJIUTUYECKas JUCCOLaLs. https://m.edsoo.ru/ff0c82ba
OJIEKTPOJIU3
OneKTpUYecKui TOK B rasax.

63 CamocTosTenbHbIA U 1 Bbubmioreka IIOK
HeCcaMOCTOSITe/IbHBIN pa3psz. MonHus. https://m.edsoo.ru/ff0c84ae
[Tnasma
OreKTpuUecKue pruOOpsI U

64 YCTPOUCTBA U UX NPaKTUYeCcKoe 1 Bubmioreka IIOK
rpuMeHeHue. [IpaBusa TeXHUKU https://m.edsoo.ru/ff0c86fc
Oe3omacHoCTH

65 O06o01aroIuil ypoK 1 bubmmoreka LIOK
«ONeKTpoAHaAMUKAa» https://m.edsoo.ru/ff0c88be

66 HToroBasi KOHTpO/IbHasi padoTa. 1 Bubmorexa LIOK

https://m.edsoo.ru/ff0c8a8a
AHanu3 KOHTPOIbHOW paboThI.
bubmioTeka 1IOK
67 [ToBTOpEHME 110 TEMeE: 1
https://m.edsoo.ru/ff0c8c56
ONeKTpoAUHAMUKA.
68 IToBTOpEHMe NpOKeHHOr0 MaTeprasna 1 Bubmorexa LIOK
P poua P https://m.edsoo.ru/ff0c8f6c
OBILIEE KOJIMYECTBO YACOB I1O 68
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11 K/TACC

KomuecTBo yacoB JJIeKTPOHHBbIE
No ara u(PpoBbIe
n/n Tema ypoka Bcero Kourposeubie | HpakTutecku iyqemm ](-)lﬁ[()i::ll;OBaTEJIbele
padoThI e padoTbI pecypeer
[TocTosiHHBIE MAarHUTBI U UX

1 B3aUMO/IeUCTBUe. MarHuTHoe ToJie. 1 bubmoreka LIOK
BekTop MarHuTHOM MHAYKUWU. JIMHUN https://m.edsoo.ru/ff0c9778
MarHUTHOW UHAYKLIUA
MarsuTHOe 1osie NpOBOJHUKA C

’ TOKOM. O1bIT JpcTrea. 1 bubnuoreka LIOK
B3aumogeiicTBre TTPOBOJHHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTopHasi pabora «/3yueHue 1 1 bubnmoreka LIOK
MAarHUTHOIO I0JI KaTYyILIKKW C TOKOM» https://m.edsoo.ru/ff0c98fe
[eiicTBe MarHMTHOTO T10JIS1 Ha
NPOBOJHUK C TOKOM. Cria Amriepa.

4 JlabopaTopHasi paboTa 1 1 bubnuoreka IIOK
«/ccnenoBanue J1eMCTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOT'O MarHWTa Ha PamKy C
TOKOM»

[eiicTBe MarHMTHOTO T10JIS1 Ha

c JBWXKYILYIOCA 3apsDKeHHYI0 YacTULLy. 1 bubnuoreka IIOK
Cuna Jlopentja. PaboTta cumbl https://m.edsoo.ru/ff0c9df4
JlopeHnia

6 OJIeKTpOMarHuTHas UHAYKUuUs. [1oTok 1
BEeKTOpa MarHUTHOW UHAYKLMU. D1C




WHAYKIWH. 3aKoH BJIeKTpOMaFHI/ITHOﬁ

vHAyKUMK Papazes
JlaboparopHasi pabota
7 «MccnenoBanve sBeHUAS Bubmorexa IOK
A = https://m.edsoo.ru/ff0cal50
3/1eKTPOMAarHATHON MHAYKLW»
WHyKTUBHOCTS. fIB/1eHue
3 caMoMHAyKLUuU. D/1C caMOUHAYKLMH. bubmoreka [IOK
OHeprusi MarHUTHOI'O I10J/151 KaTyLIKHU C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMarHUTHOE T0J1e
TexHUUeCcKre yCTpOMCTBA U UX
TIpUMEHEeHHe: TTOCTOSTHHbIE MarHUTHI,
9 371eKTPOMAarHUThI, 3/IeKTPO/IBUTaTe/lb,
YCKOPUTE/U 3/IeMeHTapHbIX YaCTHL],
VH/YKL[MOHHAsI TleUb
10 O6o01aronuil ypok «MarHuTHoe bubmmoreka LIOK
riosie. 3/IeKTPOMarHUTHast UHAYKLYS» https://m.edsoo.ru/ff0cab82
KonTponbHast paboTa 1o Teme
11 MaruuTtHoe 1oJie bubmotexa IOK
« .
https://m.edsoo.ru/ff0cad58
OJIeKTPOMarHUTHask UHAYKLUS»
CBobo/iHBIE MEXaHUUECKHe
KonebaHusi. 'apMoHHYecKue
12 KosiebaHus1. YpaBHeHHe bubmmorexa IOK
7P . https://m.edsoo.ru/ff0caf06
rapMOHUYeCKUX KoeOaHUH.
IIpeBpalene sHEpPrUn
JlaboparopHas paboTa
13 «HWccnenoBanve 3aBUCMMOCTH

repro/ia Masbix KonebaHui Tpy3a Ha
HUTU OT JJIUHBI HUTHU U MacChl rpy3a»




14

KonebatenbHblit KOHTYP. CBOOOHBIE
3/IeKTPOMarHUTHbIE KOJIe0aHus B
u/leaibHOM KojiebaTelbHOM KOHTYPE.
Amnasnorus MeXx1y MeXaHHUeCKUMH U
3/IEKTPOMarHUTHBIMU KOJIe0aHUSIMU

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

15

®opmysa TomcoHa. 3aKOH
COXpaHeHMs SHePrUK B U/leaIbHOM
KosiebaTeslbHOM KOHTYpe

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

16

[TpeacraBieHue O 3aTyXarOIIUX
KosiebaHusIX. BbIHYX/1eHHbIe
MexaHHuecKue KojebaHus. Pe3oHaHc.
BbIHY>X/]eHHbIE 37IeKTPOMarHUTHbIE
Ko/IebaHUus

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

17

[TepemeHHbIM TOK. CHHYCOUA/BHBIN
repeMeHHbIN TOK. MOIIHOCTh
TepeMeHHOr0 ToKa. AMITIMTYJTHOe U
JeMCTBYIOLLlee 3HaUeHWe CH/Ibl TOKa U
HarpsbKeHust

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

18

Tpancgopmarop. [Ipor3BozcTBo,
riepeziaua U oTpedsieHre
3/1eKTPUYEeCKOU SHepruun

19

Y CTpPOWCTBO U MpakTUUeCKoe
NIpYMeHeHHe 3/1IeKTPUYeCKOro 3BOHKa,
reHeparopa repeMeHHOI0 TOKa,
JIMHUM 3/1eKTpoIrepesjaq

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

20

JKOJIOTUUeCKHe PUCKU TIPU
TIPOM3BO/ICTBE 3/IEKTPO3HEPIUU.
KynbTypa ucnons3oBanus
371eKTPO3HEPIUH B IOBCEIHEBHOMN




JKU3HHU

MexaHHUeCKHe BOJTHBI, YC/IOBUS
pacnipoctpaHenus. [Teproza. CKOpoCTh

bubmoreka LIOK

21
pacripocTpaHeHus U JJIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[TonepeuHblie ¥ MPOJOJIbHbIE BOJTHbI
0 3ByK. CKOpOCTb 3ByKa. ['pOMKOCTB bubmoreka LIOK
3ByKa. Bricota ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
OJIeKTPOMarHUTHbIE BOJTHBI, UX
. bubnmmoreka LIOK
23 CBOMCTBA U CKOpOCTh. Illkana
https://m.edsoo.ru/ff0ccfe0
371eKTPOMAarHUTHBIX BOJIH
[IpuHLMIIBI paOCBSA3U U
24 TenieBUeHUs. Pa3BuTre CpefiCcTB
cBa3u. Paguosnokarys
oe KonTponbHast pabota «Konebanus u bubnuoreka IIOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimosiMHeHOe pacrpocTpaHeHue
%6 CBeTa B OZJHOPO/IHOM cpejie. bubmmoreka IIOK
ToueyHbI1 UCTOUHUK cBeTa. JIyyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkeHue cBeTa. 3aKOHBI
27 oTpaxeHus cBeTa. [TocTpoeHue Bubmiorexa [JOK
p L p https://m.edsoo.ru/ff0cd4e0
1300pa’keHU B TJIOCKOM 3epKasie
IIpenomienve ceeta. [TosHOE
)8 BHyTpeHHee oTpaxkeHue. [IpejenbHbIN bubmoreka LIOK
yI'0J1 II0/IHOI'0 BHYTPEHHEr o https://m.edsoo.ru/ff0cd7{6
OTpa’kKeHHUs
59 JlabopaTopHast pabota «V3mepeHue bubmoteka LIOK

TMOKa3aTeJid MMpejIoMJ/IEHHA CTeK/Ia»

https://m.edsoo.ru/ff0cd67a




JIun3el. [TocTpoeHue W300paXkeHUH B

30 muH3e. dopMya TOHKOU JIMH3BI Bubmiorexa [JOK
- OPMY ' https://m.edsoo.ru/ff0cdd1e
YBenueHue JIMH3bI
JlaboparopHasi pabota
31 «HWccnegoBaHue CBOMCTB
1300pakeHU B TMH3aX»
HOucniepcusi cBeta. C/10>KHBIA COCTaB
39 6enoro ceeta. I]BeT. JlabopaTopHas
pabora «HabsrozeHre gucnepcuu
cBeTa»
33 WNuTepdepentius ceeta. Audpakiys bubmoreka LIOK
cBeTa. [IudpakijoHHas peléTka https://m.edsoo.ru/ff0ced22
4 [TorepeyHOCTL CBETOBBIX BOJIH. bubmoteka LIOK
[Tonspu3saryis ceeta https://m.edsoo.ru/ff0cf02e
35 Onrtuyeckuie IPUOOPHI U yCTPOWCTBA U
yC/ioBUSI UX 6e3011acHOTr0 pUMeHeHust
['paHUIlbI TPUMEHUMOCTH
36 K/lacCUuecKor MexaHUKU. [TocTynartbl bubmmoreka IIOK
Criel[MaabHOM TeOpuur https://m.edsoo.ru/ff0cf862
OTHOCUTEJTbHOCTH
OTHOCUTEIBHOCTb OJHOBPEMEHHOCTH.
37 3ame/jjieHre BpeMeHHU 1 COKpallleHue Bubmorexa OK
A p parti https://m.edsoo.ru/ff0cfa42
JUTUHBI
OHeprusi U UMIYJIbC PeISITUBUCTCKOU
38 yacTulbl. CBsI3b MacChl C SHEPTUEN U Bubmorexa OK
Het P https://m.edsoo.ru/ff0cfc68
VMITY/TbCOM. DHEePrus MOKOs
39 KonTtponbHast pabora «OnTHKa. bubmmoreka IIOK

OCHOBBI criellanbHON TeOpuH

https://m.edsoo.ru/ff0cf6f0




OTHOCHTE/IbBHOCTH»

®otoHbl. Popmysna [1naHka. OHeprus

bubmoreka IIOK

40
Y UMMYJIbC GOTOHA https://m.edsoo.ru/ffOcfe16
OTKpbITHE U UCCIeJ0BaHNe Eub IIOK
nboreka
41 . A.T.
poTor(exTa. Ormbirer https://m.edsoo.ru/ffOcffc4
CrosieToBa
3akoHbI (hoTO3(P(heKTa. Y paBHEHUE
N (EO P P bubmoTeka [IOK
42 OuHILTelHa A5 poTo3ddekTa.
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuiia» dotoaddekra
Hasmenue ceeta. OmbiTel 1. H.
43 JlebeneBa. XuMHUeCKoe JeiCTBHe Bubmorexa [JOK
AEBd. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHUUeCcKHe yCTPOUCTBA U
TipaKTAYecKoe TIpuMeHeHue:
44
dboTo3/1eMeHT, HOTOIaTUMK,
cojtHeuHast OaTapesi, CBeTOAMO/
45 Perrenvie 3a1au 1o TeMe «3OJiIeMeHThI bubmioreka LIOK
KBAHTOBOM OITTUKK» https://m.edsoo.ru/ff0d0302
Mopgens aroMa ToMcoHa. ONBITHI
46 Pe3epdop/a o paccesHUIO o-4acTu Bubmorexa OK
PDOPA P t https://m.edsoo.ru/ff0d091a
[TnaHneTapHasi Mofie/ib aTOMa
bubmmoreka IIOK
47 I1 b
OCTY /ARl Bopa https://m.edsoo.ru/ff0dOafa
N3nyuenue u norsyonjeHrve (pOTOHOB
48 1 I/I}ll'le exoze aTOMeLlu co H;li“o OBHS bubmorexa OK
P PEXOA . A yP https://m.edsoo.ru/ff0dOafa
SHepruu Ha Apyrou. Buzbl crieKTpoB
49 BomnHoBble cBoricTBa yactuly. BosHel bubmoreka LIOK

Je bponna. KopnyckynsipHo-

https://m.edsoo.ru/ff0d0ca8




BOJIHOBOM AyaJIn3M. CrnioHTaHHOe U
BBIHY>KIE€HHOE N3/Ty4YeHHre

50

OTKpBITHE PaZiIMOaKTUBHOCTH. OTBITHI
Pesepcop/a 1o orpe/iesieHUI0 COCTaBa
PaIM0AKTUBHOTO MU3/TyUeHHUsI

bubmioreka LIOK
https://m.edsoo.ru/ff0d0fd?2

51

CsoiicTBa anba-, 6eta-, raMMa-
u3nyueHus. BiusiHue
PaJJM0AKTUBHOCTH Ha >KUBbIE
OpraHu3Mbl

52

OTKpBbITHE IPOTOHA Y HEUTPOHA.
W3otormbl. Anbda-pacmaf,.
O/eKTPOHHBIN U TIO3UTPOHHBIN OeTa-
pacnaz. ['amma-usnyyeHue

bubnmoreka LJOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBSA3U HYK/IOHOB B sifipe.
AnepHble peakumu. SnepHsin
peakTop. [1po6siembl, TIepCIIeKTHBEI,
5K0JIOTUeCKHe aCIeKThl siZiepHOM
SHepreTUKu

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

54

DyieMeHTapHbIe yacTullbl. OTKpLITHE
no3uTpoHa. MeTozbl HabJmojeHns U
perucTpanyy djeMeHTapHbIX YaCTHUL].
Kpyrbiii cron «®yHaameHTanbHbIe
B3auMozencTBusl. EAMHCTBO
¢bur3nuecKoi KapTUHBI MUPa»

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

55

Bup 3Bé31H0r0 Heba. Co3Be3zus,
SIpKHe 3BE3/Ibl, II/IAHEThI, UX BUAUMOE
aBrokenre. CoHeuHast ccTeMa

56

Connije. ComHeuHasi akTUBHOCTb.




WcTtounuk sHeprumn CosHIja U 3BE3]

57

3Bé3/ibl, UX OCHOBHBEIE
XapaKTepUCTUKU. 3BE3/IbI T/TaBHOU
T1oc/e/joBaTelbHOCTU. BHyTpeHHee
crpoeHue 3B€37. CoBpeMeHHbIe
TIpe/ICTaB/IeHUsI O TIPOUCXOXKIEHUH U
sBosroru CostHLa U 3BE3]]

58

Mneunsiii [Tyte — Hama ["anaktuka.
[Tonoxxenve u aBrkenue CosHLa B
lNanakTuke. ['anakTuky. YépHbIe
JbIPBI B ijpax rajakTUK

59

Bcenennas. Pa3beranue rajakTuk.
Teopus bosbLIOro B3phIBa.
PenukToBoe n3snyueHue.
MerTaranakTHUKa

60

HepewieHHb1e po6/ieMbl aCTPOHOMUH

61

KonTtposnbHast paboTta «DJieMeHThI
aCTPOHOMUU U aCTPOPU3UKU»

62

O6o06mmaroiuii ypok. Ponb pusuky u
aCTPOHOMMHU B 9KOHOMUUECKOMH,
TeXHOJIOTUYECKOM, COI[UaIbHOM U
3THUYeCKOM cdepax JesTeTbHOCTU
yesioBeKa

63

O6o6maroiiuii ypok. Ponb 1 MecTo
(bU3UKH U aCTPOHOMUHM B
COBpPEMEeHHOW HayYHOUW KapTHHEe MUpa

64

O6o61aroruii ypok. Pomb
(bu3nueckoi Teopur B GOpMUPOBAHUU




ripe/iCTaB/eHUN 0 (prU3MUeCcKoi
KapThHe MHUpa

O60o6m1aroiiuii ypok. Mecto
¢u3nUecKoil KapTUHbI MUpa B 0011IeM

65 1
PSZly COBpPEMEHHBIX eCTeCTBEHHO-
HayUHbIX pe/iCTaB/IeHNI O NIPUPO/ie
66 Pe3epBHbIi1 ypok. MaruvTtHoe mose. 1
OneKTpOMarHuTHasl UHAYKLS
Pe3epBHbiit ypok. Ontrka. OCHOBBI
67 CrieLMaabHOU TeOpuur 1
OTHOCHUTEJIbHOCTH
Pe3epHblii ypok. KBaHToBasi ¢pu3suka.
P yp ¢ bubmoreka LJOK
68 OJIeMeHTbI aCTPOHOMUU U 1
https://m.edsoo.ru/ff0d1784
acTpodu3nKU
OBLIEE KOJIMYECTBO YACOB I1O0 68
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YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

I'..Mskumie. ®u3uka 10 k1. yuebHuK. - MockBa «IIpocBertienue», 2012.

PrivkemkeBuu A.I1., PeivkeBuu I1.A. «COopHUK 3az1au 110 (hr3uke yist 9-11 KmaccoB cpefHeit
Kosb».- M.: [Ipocsemenue, 1983.- 192c.

METOANYECKHUE MATEPHUAJIbBI V151 YUUTEJIA

EnbijoB A.B. ®poHTanbHble 1abopaTopHble paboThl o gusmke. 11 kaacc

CrenanoB C.B., CmupHoB C.A. JIabopaTOpHbIi TIPakTUKYM 110 (usrke. M. 2010
du3nueCcKul 3KCrepuMeHT B 1Kosie. M. 1975

[IMaxmaes H. M., H. W. IlaBnos, B. M. Toimyk. ®usnuecknii 5KCMEPUMEHT B CpeAHei
mkosie: Kosmebanust u BonHbl. KBanrtoBasi ¢usvka / H. M. IllaxmaeB,—M.: IIpocBemjenue,
1991.

KoBtyHoBMu M. T'. - [JomaiiHu# 3KcriepuMeHT 10 ¢usuke. 7-11 kmaccel (Bubmuoreka
yuutens pusuku) - 2007

Hecrangaptabie ypoku ¢usuku. Coct. C.B. bopbposa. Bonrorpaz, 2000
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