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IIOACHUTEJIbBHASA 3AIIMCKA

[lporpamMa mo ¢usuke 6a30BOro ypOBHsS Ha YpOBHe CpejHero ooiero
obpa3oBaHust pa3paboTaHa Ha OCHOBE ITOJIOXKEHWN M TpeboBaHMI K pe3y/bTaTaM
OCBOEHMSI OCHOBHOM 00pa3oBaTe/llbHOM ITporpamMmbl, TpeactaBieHHbIXx B PI'OC
COO, a Takke C y4yéToMm (ezepasbHOI paboueil MporpaMMbl BOCIHATaHUSI U
KOHLIETL[UM TiperofiaBaHusi yueOHoro mpeamera «®Pusnka» B 0Opa3oBaTebHbBIX
OpraHu3alysax Poccuiickoi degepanyu, peai3yroLmX OCHOBHBIE
oOpa3oBare/ibHbIe TTPOrPaMMBI.

CopepkaHve nporpaMMbl M0 (U3MKe HampaBieHO Ha (OpMHpOBaHUeE
eCTeCTBeHHO-HayuHOW KapTWHbI Mupa oOydaromquxcsi 10-11 kmaccoB mipu
oOyueHuH nx ¢usrke Ha 6a30BOM ypOBHe Ha OCHOBe CHCTEMHO-ZesTeTbHOCTHOTO
noaxoxa. Ilporpamma mo ¢usmke cootBercTByeT TpeboBanusm PI'OC COO k
TJIAHUPYEeMbIM JIMYHOCTHBIM, TpPeJMETHbIM U MeTarpeJMeTHbIM pe3yJjbTaTaM
o0yueHUsl, a TakKe YUUTbIBaeT HeOOXOJUMOCTh peau3aliiid MeKIpeAMeTHBIX
cBsized (U3MKM C eCcTeCTBeHHO-HAayUYHbIMM y4eOHBIMU TIpeAMeTaMH. B Heil
OTIpe/iesISIIOTCS OCHOBHBIE 1le/IM U3yueHUs (PU3WKU Ha YPOBHe cpejHero oOiiero
oOpa3oBaHUsl, M/IaHUPyeMble pe3y/bTaTbl OCBOEHHUsI Kypca (PU3MKU: JTUUHOCTHBIE,
MeTaripeiMeTHbIe, TTpeJMeTHbIe (Ha 6a30BOM ypOBHe).

[Tporpamma mno (usuKe BKIHOYAET:

e [UIaHUpYeMble pe3y/bTaThl OCBOEHHUs Kypca (PU3uK/ Ha 6a30BOM ypOBHe, B

TOM YMCJie TIpe]MeTHbIe Pe3yJIbTaThbl 110 rojjamM 00yueHus;

e copepxaHHe yueOHOro rpeaMera «dusmKa» 110 rojgaM 00ydeHusl.

du3mKa Kak Hayka O HaubOosee OOIMX 3aKOHaX IIPUPO/BI, BBICTyTasi B
KauecTBe yueOHOTo mpeziMeTa B IIIKOJIe, BHOCUT CYII[eCTBeHHbIN BK/aJ B CUCTEMY
3HaHu# 00 okpy»KatoiieM mupe. IIIKoMbHBIN KypC PU3MKKA — CUCTeMO00Opa3yoIuii
[JIsl eCTeCTBEHHO-HAayUHBIX YUeOHBIX MpeMeTOB, MMOCKOJBKY (hr3nuecKre 3aKOHbBI
7ie)KaT B OCHOBe TIPOLIECCOB U SIBJIEHWH, M3ydaeMbIX XuMUel, Ouomoruen,
¢dusnueckold reorpadueli W acTpoHOMMel. Vcrionb3oBaHHMe U AaKTHBHOE
npuMeHeHre  GU3WUYECKUX 3HAHUW  OmpeJiesiseT XapakTep W pa3BUTHe
pa3HoOOpa3HbIX TexXHOJOTu B cdepe >SHEPreTUKH, TPAHCIIOPTA, OCBOEHUs
KOCMOCa, TO/Iy4yeHUsi HOBbIX MaTepuajioB C 3a/laHHbIMU CBOWCTBAMU U JIPYTHUX.
M3yyeHne (QU3MKU BHOCHUT OCHOBHOM BK/aZ, B ()OPMHpDOBaHWE eCTECTBEHHO-
HayyHOW KapTUHBI MHMpa O00yuaroluxcs, B (POPMUPOBaHHE YMEHUI TMPUMEHSTh
Hay4HbIM MeTO/| TI03HAHUs TPH BBITIOJTHEHUH UMY yueOHbIX UCC/IeI0BaHUM.

B ocHOBY Kypca GH3MKH /i1 YpPOBHS CpeaHero oOIero oOpa3oBaHus
TOJIOKEH psiJ, WZeW, KOTOpble MOXXHO pacCMaTpuBaTh KakK TMPUHLUIIBI ero
TIOCTPOEHHUSI.



Hodess yenocmHocmu. B COOTBETCTBUM C HeWl KypC SB/SETCS JIOTMUeCKU
3aBepIIEHHBIM, OH COJEP>KUT MaTepHasl U3 BCeX pa3ziesioB (hH3UKH, BKIOUAeT Kak
BOITPOCHI K/ITaCCMYECKOU, TaK U COBPEMEHHOM (PH3UKHU.

Hoes zeHepanuzayuu. B cOOTBeTCTBUMM C Hel MaTepuan Kypca (U3MKU
00beIMHEH BOKPYT (HU3WYECKUX Teopuil. Beayium B Kypce SIBSeTCS
(¢hopMHUpOBaHWe TpeACTaBIeHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pUMU, BellleCTBE U
mnoJie.

Hoes eymanumapusayuu. Eé peanuszanusi npejrionaraeT KCIOJb30BaHUe
T'YMaHUTApHOTO TIOTeHLMana (U3MyecKorl HayKu, OCMBICJIEHWE CBSI3U pa3BUTUS
¢usvku ¢ pa3BuTheM O0OIIecTBa, a TakKe C MHPOBO33PeHUYECKUMH,
HPABCTBEHHBIMH M 3KOJIOTUUeCKUMHU TTPOOIeMaMHU.

Hodes npuknaoHvoli  HanpaeneHHocmu. Kypc ¢u3ukyd — Tipejriosnaraet
3HaKOMCTBO C IIMPOKUM KDPYTrOM TeXHUYECKHUX M TeXHOJIOTMUeCKUX MPUI0KEeHUU
V3YUYEHHBIX TEOPUW U 3aKOHOB.

Hodes 3Kono2u3ayuu peanusyercss TOCPEACTBOM BBeJEHHs 3/IeMEHTOB
COJIep)KaHus, TIOCBSIMIEHHBIX 9KOJIOTHYeCKHMM Tpo0sieMaM  COBpPEMEHHOCTH,
KOTOpbIe CBSI3aHbI C pa3BUTHEM TEeXHWKHW U TEeXHOJIOTHM, a TakKe 00CYyKIeHUs
npo6sieM palOHa/ILHOTO MPHPO/OTI0/Ib30BaHUS U 9KOJIOTHUUECKOUW 6e30macHOCTH.

Crep>KHEBLIMH 3/IeMeHTaMH Kypca (pU3MK{ Ha ypOBHe CpegHero o6Irero
obpa3oBaHus SBASIOTCS (u3nueckue Teopuu (hopMHUpOBaHHWe TIpe[CTAaB/I€HUN O
CTPYKType MOCTPOeHUs (PU3NUeCKOl TeOprH, PO (PyH/IaMeHTaJbHbIX 3aKOHOB U
TPDUHLMIIOB B  COBPEMEHHBIX TMpEACTABJIEHUSIX O TIPUpPOZe, TpaHULax
TIPUMEHUMOCTH TEeOpHUH, /Jid OIMCaHWs eCTeCTBeHHO-HayUHbIX SIBIeHUN U
TIPOL[eCCOB).

CucTeMHO-ZIesITeIbHOCTHBIN MOAX0/, B Kypce (U3UKU peann3yeTcs Mpexze
BCEro 3a CYET OpraHu3aly SKCIepUMeHTa/IbHOW JesTeTbHOCTH 00yYaroIuxcsl.
s 6a30BOoro ypoBHA Kypca (U3MKH — 3TO HCIO/Ab30BaHHE CHCTEMBI
(bpoHTa/NbHBIX KpPaTKOBPEMEHHBIX 3KCIIepUMEHTOB U JlabopaTOpHBIX pabor,
KOTOpble B TIporpamme 1o ¢u3vke o0beJuHeHbl B OOIMI CITUCOK YUeHUUeCKUX
TIPaKTUUYeCKUX paboT. BhiziesieHWe B yKa3aHHOM IepeuHe 1abopaToOpHBIX Pabor,
TPOBOJIUMBIX  [IJid  KOHTPO/JSI U  OLIeHKH, OCYIIeCTB/IseTCS  yuyaCTHUKaMH
oOpa3oBare/lbHOTO TIpOI[eCCA HCXO[s W3 OCOOEHHOCTeH IIJIAHUPOBAHUS M
ocHaileHUs: KabuHeta ¢usuku. I[Ipu 3TomM obecrieunBaeTcss  OBajleHHUE
00yuarolMMHUCs YMEeHUSIMU TIPOBOJIUTh KOCBEHHbIe W3MepeHHs, MCC/ie[OBaHUs
3aBUCUMOCTe (DU3UUeCKUX BeJMUYMH W TIOCTAHOBKY OMBITOB I10 IIPOBEpKe
TIpe/I/IO>KeHHbIX THUTIOTe3.

bonbilloe BHUMaHWe Y[e/sieTCsl pelleHUI0 pacYéTHbIX M KaueCTBEeHHBIX
3agay. [Ipu 5TOM 711 pacuéTHBIX 3a/lay MPUOPUTETOM SIB/ISIIOTCS 3a/lauv C SIBHO
3aJlJaHHOM (hH3MUeCKOU Mo/le/bIo, T03BOJISIOIIEe PUMEHSTh U3yUeHHbIe 3aKOHBI U



3aKOHOMEpPHOCTUA KaK W3 OJIHOTO pa3fiesia Kypca, Tak W WHTeTpUPYs 3HaHUS U3
pa3HBIX pa3zenoB. [l KaueCTBEHHBIX 3a/]au IMPUOPUTETOM SIBJISIFOTCS 3alaHUs Ha
00BsICHEHWe TIPOTeKaHUs (PM3NUeCKUX SIBJIEHMM U TPOILIECCOB B OKPY’Kalolleu
»Ku3HU, TpeOyrome BbIOOpa (uU3NUeCKOW MOJeMd MJIsi CUTyallMd TIPAaKTUKO-
OpHEeHTUPOBAHHOT'O XapaKTepa.

B cootBerctBuM c TpeboBanusmu Pr'OC COO K MaTepuaabHO-
TeXHUUeCKOMYy obecriedeHnto yueGHOro mporiecca 0a30BBI ypOBEHb Kypca
Gb13MKKM Ha ypoBHe cpeiHero obirero o6pa3oBaHus JOJKEH U3yUaThCs B YC/IOBHUSX
npeMeTHOr0 KabuHeTa (GU3MKU WIA B YC/IOBUSIX WHTETPUPOBAHHOIO KabOWHeTa
TpeIMETOB eCTeCTBeHHO-Hay4yHOro LuKaa. B kabuHeTe (hM3UKU [O/KHO OBbITH
HeoOxoauMoe JlabopatopHoe 00o0pyzZoBaHHe [Jisi BBITOJIHEHHS YKa3aHHBIX B
rporpaMme 10 Gu3uKe yUeHHUYeCKUX MPaKTUUecKuX paboT W IeMOHCTpAI[MOHHOE
obopyioBaHUe.

HdemoHcTpaliioHHOe 060opyZioBaHue (OpMUpDYeTCs B COOTBETCTBUU C
TIPUHIIATIOM MHWHHMAQ/IbHOM  [IOCTaTOYHOCTH M 00ecrieudBaeT IIOCTAHOBKY
TIePeUHC/IeHHBIX B TIporpaMme 10 (GU3MKe K/IFOUeBBbIX [JeMOHCTPALNA /st
WCC/IeJOBaHUSI ~ M3yuaeMbIX sIBJIEHUW W TPOLIECCOB, OMMMUPUYECKUX U
dbyH1aMeHTa/IbHbIX 3aKOHOB, UX TEXHUUYECKUX TTPUMeHeHUH.

JlabopatopHoe o0opyAoBaHWe [JjisI YUYeHWUEeCKUX IMPaKTHUecKuX pador
dbopmMupyeTcsi B BHU/le TeMaTHUeCKMX KOMITJIEKTOB M 00ecTieurBaeTCss B pacuére
OJJHOTO KOMIJIeKTa Ha [JBYyX oOyuarouuxcs. TemaThueckhe KOMILIEKTEI
nabopaTopHoro 0060py/0BaHHs [AO/DKHBI OBITH TIOCTPOEHBI Ha KOMIUIEKCHOM
WCTI0/Tb30BaHWM aHAJIOTOBBIX W IU(POBBIX MPUOOPOB, a TaKXKe KOMITbIOTEPHBIX
M3MEpUTEe/IbHBIX CHCTeM B BH/Ie IIU(PPOBLIX 1Ta00paTOPHI.

OCHOBHBIMHU 1e/IIMU M3y4deHust (GU3UKHU B 00111eM 00pa30BaHUM SIBIISIFOTCS:

e (QopmMupOBaHUe HHTepeca M CTpem/ieHusi O00yuaroluxcs K HaydyHOMY
W3yUYeHUI0 TIPHUPOJbI, Pa3BUTHE WX WHTE/UIEKTYalbHBIX W TBOPUECKHUX
CII0COOHOCTel;

e pa3BUTHeE MPeJCTaB/IeHNY 0 HAYYHOM MeTo/ie TIO3HaHUS ¥ (POpMHUpOBaHUe
WCCJIeJ0BATe/TbCKOTO OTHOILIEHHUS K OKPY KalOIIUM sIB/IEHUSIM;

e (QopmupoBaHHe HAyUYHOTO MHPOBO33DEHMS KakK pe3y/bTaTa H3y4deHHs
OCHOB CTPOeHMs MaTepuu U HyHAaMeHTaTbHBIX 3aKOHOB (PU3UKY;

e (QopmupoBaHue yMeHWM OOBSCHATH sIBJIEHUS C UCIOIb30BaHUEM
(bu3MUeCcKUX 3HaHUW U HaYUYHBIX /I0Ka3aTe/bCTB;

e (QopmupoBaHUe TpeACTaB/lIeHUNA O Poau (PU3UKUA Ui Pa3BUTHS APYTHUX
eCTeCTBEHHBIX HayK, TEXHUKH U TeXHOJIOTHH.

HocTkeHne 3TUX liefied obecrieunBaeTCs pellleHWeM CeyIOIUX 3ajau B

ripoLjecce U3yueHust Kypca Gp13MKU Ha ypOBHe cpefiHero obiiero obpasoBaHus:



e nmpuoOpeTeHWe  CHCTeMbl  3HaHMA 00  00mUX  (HU3NUECKUX
3aKOHOMEPHOCTSX, 3aKOHax, TeOopUsiX, BKJTIOUast MeXaHUKY,
MOJIEKYJIAPHYIO  (PU3WKY, 37€KTPOJJMHAMUKY, KBaHTOBYIO (U3UKY U
3JIeMeHTbI aCTPO(MU3UKY;

e (¢dopMUpOBaHHWE YMEHWM TPUMEHATb TeopeTUUeCcKue 3HaHusl s
00BbsicHeHUs1 (pU3MUeCKUX SIBJeHWW B TpUpPOJe W [JIsi TIPUHSATHUS
TIPaKTUYECKUX PellleHU B MOBCe[HeBHOM YKU3HU;

e O0CBOeHHe CrocOOOB pellleHUs] pPa3/IMYHbIX 33lauy C SIBHO 3a/laHHOMU
¢du3nueckoi MoOZeNbl0, 3a/lau, MOoApa3yMeBarolluX CaMOCTOsITeIbHOEe
co3JaHve (pu3nUecKor MoZie/iv, afieKBaTHOU YC/IOBUSIM 33/lauy;

e TOHWMaHWe (PU3NUYECKUX OCHOB U TPHUHIIUIOB JEeMCTBUS TeXHUUECKUX
YCTPOWCTB U TEXHOJIOTUUECKHUX MPOL[eCCOB, UX BIUSHUS Ha OKPY’KarOIIYI0
cpeny;

e OBJIaJleHHMEe METOJaMU CaMOCTOSATE/IbHOTO TUIAHWUPOBaHUSI U MPOBeJEeHUs
(bu3MUecKuX 3KCIepUMEHTOB, aHalu3a M UHTepripeTaliuu UHbOpMaluu,
orpe/iesieHUs JOCTOBEPHOCTH TTOJIyYeHHOT0 pe3y/IbTaTa;

e (CO3/laHH€e YCJIOBUM /i1 Pa3BUTHS YMEHUM TMPOEKTHO-UCC/IeI0BaTe/TbCKOMH,
TBOPYECKOU [1eATe/IbHOCTH.

Ha wusyuenue ¢usuky (6a30BbIi ypoBeHb) Ha YpPOBHe cpejHero obiiero
obpa3zoBanHust otBoAuTCs 136 wacoB: B 10 kmacce — 68 wacoB (2 yaca B Heie/0), B
11 knacce — 68 yacoB (2 yaca B HeJiet0).

[lpennaraembiii B miporpamMme 10 (u3uKe TepeueHb J/1abOpaTOpHBIX U
MIPAKTHUUECKUX pabOT SB/IAeTCS PEeKOMEHIOBAaHHBIM, YUWTeb Je/laeT BbIOOP
TIpOBeJieHUsT 1ab0opaTOPHBIX PAOOT ¥ OMNBITOB C YYETOM WHAWBUJY/TbHBIX
0cobeHHOCTel 00yJaroIUXCsl.



COJEPXAHUE OBYUEHUSA
10 K/TACC

Pa3pen 1. ®usuka ¥ MeTOAbI HAYUYHOI'0 [TI03HAHUA

®du3nka — Hayka O mnpupofe. HayuHble MeTO[bl MO3HAHUS OKPY’KaroIlero
Mupa. Ponb SKCriepyuMeHTa W TeOpuM B MpPOLecCe T03HaHWSA TPUPOJBI.
OKCrepvMeHT B (PU3KKe.

MogenupoBaHue (U3NUeCKUX SIBJIEHUM W MpoLeccoB. HayuHble rumoressl.
dusnueckre 3aKOHbI U TeopuM. ['paHULIbI TPUMEHUMOCTU (DU3MUYECKUX 3aKOHOB.
[IpUHLUIT COOTBETCTBUS.

Ponb u mecto Qu3vMku B (POPMUPOBAHUM COBPEMEHHOW HAay4YHOW KapTUHBI
MHpa, B IPAaKTUYECKOU [1eATe/IbHOCTH JIFOZIEeN.

Lemoncmpayuu

AHanoroBble ¥ LUQPOBbIe H3MepUTe/bHbIE TIPUOOPBI, KOMITbIOTePHbIE
JaTYUKU.

Pa3gen 2. MexaHuka

Tema 1. Kunemamuka

Mexanuueckoe JABwkeHHe. OTHOCUTEIBHOCTh MeXaHWUUYEeCKOrO [IBVKEeHUSI.
Cucrema orcuéra. TpaekTopus.

[lepemerieHre, CKOpPOCTb (CpemHsIi CKOPOCTb, MIHOBEHHAas CKODOCTb) U
YCKOpeHHe MaTepuajbHOM TOUKHM, MX TPOEKLMM Ha OCU CUCTEeMbl KOOpZMWHAT.
Cro>xeHHe repeMeLeHrl U CJI0XKeHNEe CKOPOCTeH.

PaBHOMepHOe U paBHOYCKOPeHHOe TIpsIMOJIMHelWHoe [ABWkeHue. ['paduku
3aBUCMMOCTA KOOpDJWHAT, CKOPOCTHU, YCKODEHWs, TIyTM U IepeMelleHUst
MaTepyaJbHOW TOUKH OT BPEMeHH.

CBobosiHOe TiaieHre. Y CKopeHue CBOOOHOTO MaJieHusl.

KpuBo/ivHeliHOe  [BWXKeHWe. [IBwKeHue MaTepuaJbHOM TOUKM MO
OKPY>XHOCTH C TIOCTOSTHHOM T10 MOZJYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTbh, TMHEHWHAs!
ckopocTb. [Teprog 1 yactoTa obpaiijeHusi. LleHTpocTpeMUTeTbHOE YCKOpeHue.

TexHUuyeckre yCTPOMCTBA U MPAKTAUECKOe TpUMEHeHue: CIUJO0MeTp,
[IBWKeHUe CHaps/I0B, LielHble U peMEHHbIe repejjayn.

LlemoHcmpayuu

Mopenb cucTeMbl OTCUéTa, WITFOCTPALUS KWHEMaTUYeCKUX XapaKTepUCTUK
JIBIDKEHUSI.

[Tpeobpa3oBaHue ABW)KEHUH C UCITOTb30BAaHUEM ITPOCTHIX MEXaHH3MOB.

[TageHuvie Ten B BO3JyXe U B pa3peKeHHOM TPOCTPAHCTBE.

HabstogeHne OB KeHUs Tesia, OpOILIEHHOTO MO, YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.



3MepeHMe ycKOpeHHsi CBOOOAHOTO TIafieHusl.

HamnpaBieHre CKOpOCTU NPU ABUKEHUH M0 OKPY>KHOCTH.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

M3yueHrie HEpaBHOMEDHOTO [BWXKEHUS C L|e/bI0 OIpezesieHus] MTHOBEHHOU
CKOPOCTH.

WccnenoBaHve COOTHOLIEHUSI MeXAY IMyTSIMH, TPOWJE€HHBIMU TeJIOM 3a
rocJieJoBaTe/lbHble  paBHble TMPOMEXYTKU BpeMeHU TIpU PaBHOYCKOPEHHOM
JB)KEHUU C HayaJbHOM CKOPOCTBIO, pAaBHOW HY/JTIO.

V3yueHurie IBW>KeHUs LIapUKa B BA3KOU >KUIKOCTH.

M3yueHue ABWKeHUs Tesla, OpOILIeHHOTO TOPHU30HTa/IbHO.

Tema 2. Junamuka

[IpuHiunn ~ oTHOocuTe/nbHOCTH  ['amunes.  [lepBbld  3akOH  HbIOTOHA.
WHepranbHble CUCTEMBbI OTCUETa.

Macca Tena. Cuna. [IpuHimn cymnepro3uiuu cui. Bropou 3akoH HbroToHa
[/ MaTepyaJbHOM TOYKHU. TpeTui 3aKkoH Hbl0TOHA /1711 MaTepuaibHbIX TOYEK.

3aKOH BceMHUpHOro TAroreHusi. Cuna TsokecTtd. IlepBasg KocMuyeckast
CKOpOCTh.

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

Tpenue. Bupl TpeHus (TIOKOs1, CKOTbXeHUs1, KaueHusi). Cuia Tpenusi. Cyxoe
TpeHue. Cuia TPeHUsI CKOJIb)KEeHUS U Cujia TpeHus ToKosi. KoadduiveHT TpeHus.
Cwusa conpoTHUB/IeHUS MPU ABMKeHUU TeJsla B XKUJKOCTU W/ rase.

[TocTynaTtenbHOe 1 BpalljaTe/ibHOe IBU)KeHHe abCo/MI0THO TBEPOTO Tena.

MOMEHT Cu/Ibl OTHOCUTE/TbHO OCU BpaileHus. [lneyo cunbl. Y cioBus
paBHOBeCHs TBEPZOIO TeJa.

TexHUyecKre yCTPOMCTBA W TIPAaKTUUeCKOe TMpHUMeHeHWe: TOALLIUITHUKH,
[IBUKeHUe UCKYCCTBEHHbIX CITYTHUKOB.

LlemoHcmpayuu

fABnenue uHepLUU.

CpaBHeHVe MacC B3aUMOJEUCTBYIOLINUX TeJl.

BTtopoii 3akoH HeroToHa.

V3mepeHue cuJl.

CrioxeHue CUJL.

3aBUCUMOCTb CUJIbI YIIPYTOCTH OT AiehOpMaLivu.

HeBecomocTs. Bec Tesa 1py yCKOpeHHOM MOAbEME U MaJeHUH.

CpaBHeHMe CUJI TPeHUS TI0KOST, KaUeHUsI U CKOJIb)KeHUSI.

YcnoBus paBHOBecuUst TBEpAOro Tena. Buzipl paBHOBeCHs.

YueHuuecKull 3kcnepumeHnm, 1abopamopHble pabombl

M3yueHue ABWKeHUs1 OpycKa 10 HaKJIOHHOM M/IOCKOCTH.



WccnenoBaHve 3aBUCMMOCTH CHJ YIIPYTOCTH, BO3HUKAIOUIUX B TIDY)KHMHE U
pe3uHoBOM o0pa3iie, OT UX AeopMariii.

WccnenoBaHve ycIOBUM paBHOBeCHs TBEPAOro Tejlda, HMEHOIIero och
BpalljeHusl.

Tema 3. 3aKoHbI COXpAHEHUS 8 MEXAHUKe

ViMiyibC MaTepyasbHOM TOUKM (Tesla), CUCTeMbl MaTepuasbHBbIX TOYEK.
WMnynbC CUMbl U U3MEHeHHe UMITy/bca Tefa. 3aKOH COXPaHeHUs WMITy/bCa.
PeakTuBHOe /IBUXKEHMe.

PaboTa cuibl. MOII[HOCTb CHUJIBI.

KuHeTnueckasi SHeprusi MaTepuasbHOW TOuku. TeopemMa 00 uW3MeHEHUU
KUHEeTUUeCKOW SHepPruu.

[ToTeHiManbHas SHeprusl. [ToTeHiManbHast Heprus ympyro
nedOpMUDOBAaHHOM  TIPY>KUHBI.  [loTeHI[MasbHas  SHEprusi Tela  BOIM3U
TOBEPXHOCTHU 3eMJIN.

[ToreHI[ManbHBIE W HeMOTeHIMa/bHblie  cuibl.  CBA3b  paboOTHI
HeroTeHI[MalbHbIX CUJI C W3MeHeHWeM MeXaHWUeCKOW SHepPruud CUCTeMbI TeJl.
3aKOH COXpaHeHUs] MeXaHUUeCKOW SHePrHyHu.

Ynpyrue u Heyripyrve CTOJIKHOBEHMS.

TexHUUecKue yCTPOMCTBA W TpaKTUUeCKoe TpPUMeHeHHe: BOJIOMET, KOIIEp,
TIPY>KWHHBIM MIUCTOJIET, IBU)KEHUe pakerT.

Lemoucmpayuu

3aKOH COXpaHeHH!sI UMITyJIbCa.

PeakTUBHOe JIBU)KEHHE.

[Tepexo/; mOTeHI[MAbHOM SHEPTUY B KUHETUUYECKYIO0 U 00paTHO.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

M3yueHrie abCOMIOTHO HEYIPYroro yAapa C TOMOLIbI0 ABYX OJWHAKOBBIX
HUTSIHBIX MasiTHUKOB.

WccenoBanue CBsi3W pabOTHI CU/IBI C M3MeHEHHeM MeXaHUUYeCKOW SHepruu
Tesla Ha MpUMepe PacTsKeHHs pe3UHOBOI0 JKIyTa.

Paspen 3. Moneky/isipHas (pu3nKa 4 TepMOMHAMHKA

Tema 1. OcHO8bI MO/1€KY/ISIPHO-KUHeMu4ecKol meopuu

OcCHOBHBIE T10/I0KEHUSI MOJIEKY/ISIPHO-KWUHETUYECKOM TeOPUM U UX OIBITHOE
obocHoBanue. bpoyHoBckoe gBwkeHue. [duddysusa. XapakTep ABWKEHHS WU
B3aMMOJIEWCTBUSl UaCTUL] BewlecTBa. MoJenu CTPOeHHs Tra3oB, >KUAKOCTEH U
TBEPBIX Tel U 00bsICHEHNe CBOMCTB BelljecTBa Ha OCHOBe 3TUX Mo/jesiell. Macca u
pa3Mepbl Mosiekys. KosnuectBo BeljectBa. [ToctosHHass ABorazpo.

TeruioBoe paBHOBecue. Temnepatypa U eé usmepenue. [lIkana Temreparyp
Lenbcus.



Mopens wvpeanbHOoro ra3a. (OCHOBHOe ypaBHEHUE  MOJIEKYJIIPHO-
KWHEeTUUeCKOW TeopuM HealbHOro ra3a. AOGCOMOTHasi TeMriepaTypa Kak Mepa
CcpefiHEM KWHETUUeCKOM SHepruy TervioBOro [BWKeHWs1 uvactul] rasa. Lllkana
Temrepatyp KenbBrHa. ['a30Bble 3aKOHbI. Y paBHeHUe MeHeneeBa—KnamnerpoHa.
3akoH [lanbToHa. M30rmporjeccel B HMeanbHOM rase C MOCTOSIHHBIM KOJIMYeCTBOM
BelljecTBa. ['paduueckoe mnpejcTaB/ieHrMe W30MPOLECCOB: H30Te€pMa, HM30X0pa,
n3o00apa.

TexHUuyecKre yCTPOMCTBA W MPAKTAYECKOe TPUMEHeHue: TepMOMEeTp,
bapomeTp.

Lemoncmpayuu

OnbIThl, [AOKa3blBalol[yMe [UCKPETHOEe CTpPOeHWe BelllecTBa, (ororpaduu
MOJIEKY/T OPTaHUYECKUX COeJMHEHUM.

OnbIThI TI0 AU Y31 XKUAKOCTEN U ra30B.

Mojenb 6pOYHOBCKOTO ABM>KEHHUSI.

Mogens omnbiTa LTepHa.

OnbIThI, JIOKa3bIBaroLIye CyLL|eCTBOBaHue MEeXXMOJIEKYJIIPHOTO
B3aUMO/ZEHCTBUSI.

Mopenb, WITIOCTPUPYIOLLIas NPUPOAY JaBJIeHUs ra3a Ha CTEHKU COCyZa.

OnbIThl, WUIIOCTPUPYIOLLIME ypaBHEHHWE COCTOSIHWS HJeaJlbHOTO rasa,
V30I1POL{eCChI.

YueHuuecKull 3kcnepumeHnm, 1abopamopHble pabombl

OrnpeziesieHre Macchl BO3ZlyXa B KJ/IaCCHOM KOMHAaTe Ha OCHOBE HM3MeEpPEeHUU
00BEMa KOMHATBI, ZIaB/IeHUsI ¥ TeMIIepaTyphl BO3/[yXa B HEM.

WccnenoBanre 3aBUCUMOCTUA MeKy TapaMeTpaMu COCTOSIHUSL pa3peKeHHOT O
rasa.

Tema 2. OcHoébl mepMOOUHAMUKU

TepMoauHaMuueckasi cucteMa. BHyTpeHHSsis1 SHeprusi TepMOJAUHAMUYeCKOU
CUCTeMbI U CrIoCco0bI eé n3MeHeHUst. Ko/muecTBO TeryioTel U paboTta. BHyTpeHHsIs
SHEpPrusi ~ OJHOATOMHOIO  MJeajbHOTO  rasa. Bwuabl  Teruionepeiauw:
TeIJIONPOBOAHOCTb, KOHBEKLIUS, U3/lyueHue. YenbHas TeryIOEMKOCTh BellleCTBa.
Ko/iuecTBO TeIIOTHI TIPY Teriornepeaaye.

[Tousatve 06 agmabatHoM mporiecce. IlepBbIii 3aKOH TePMOJWHAMMKH.
[IpumeHeHMe MepBOro 3akKOHa TePMOAMHAMUKU K u3ompoleccaM. ['paduueckas
VMHTeprpeTalys paboThI rasa.

BTopoii 3aK0H TepMoiiHaMUKNA. Heo6paTMOCTh MPOLiecCcoB B TIPUPO/IE.

TerioBble  MammHbL.  [IpUHUWNBI  [AEUCTBHUS — TEIUVIOBBIX  MAlIWH.
[Ipeobpa3oBaHusi 3HeprUM B TeIUIOBbIX MalimHax. Ko3adduieHT mone3Horo
JledCTBUSl TeruioBoM MalmHbl. [lukn KapHo u ero ko3d@uijveHT MoJie3HOTO
JercTBUs. DKOJIOTHUYECKHe TIPO0/IeMbl TETUIOHEPTeTUKH.



TexHuuyecKre YCTPOMCTBA W MPAKTAYECKOe TMpPUMEHEeHHe: [IBUraTesib
BHYTPEHHEro CropaHusi, ObITOBOM XO/IOAWIbHUK, KOHAULIMOHEP.

LlemoHcmpayuu

3MeHeHWe BHYTpeHHEM SHepPTUd Tejla TPH COBEPIEeHWH pabOThI: BBLIET
npoOKy 13 OyTBIIKK TI0[ [IeHCTBHMEM CKAaTOTO BO3/[yXa, HarpeBaHue 3¢upa B
NaTyHHOU TpyOKe TyTéM TpeHus (BU/Ie0leMOHCTpAI[us).

3MeHeHWe BHYTpeHHeH 5Hepryu (TemriepaTyphl) Tesa Mpy Terionepesave.

OnpIT 10 aAuMabaTHOMY pacCIMpeHuI0 Bo3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mojeny napoBoii TypOUHBI, IBUraTe sl BHYTPEHHET0 CropaHUsi, peaKTUBHOTO
JIBUTATeJIsl.

YueHuueckuli 3kcnepumeHm, nabopamopHble pabombi

V3mepeHue ynenbHOU TerIO8MKOCTH.

Tema 3. Azpecamubie cocmosiHusi eeujecmea. dazoeble nepexoobl

[Tapoobpa3oBaHue U KOHAeHcalus. VcriapeHve u KumeHue. AOGCOMIOTHas U
OTHOCWTe/bHAsl BJI&XKHOCTH BO34yXa. HacelleHHblM Map. Ype/bHas TeruioTa
rapoobpa3oBaHusi. 3aBUCUMOCTb TeMIIepaTypbl KUTIEHUS OT /laB/IeHusI.

TBépgoe Teno. Kpucranivueckue U amop@Hble Tesla. AHU30TPOIUS CBOMCTB
KpucTa/uioB. Kugkue Kpuctawibl. CoBpeMeHHble MaTepuasnbl. llnaBneHve wu
KpUCTasiu3alus. Y geabHas TerioTa ruiaBiaeHus. Cybmimariusi.

YpaBHeHue TeryioBoro OanaHca.

TexHUueckue yCTPOMCTBA M TpaKTUYeCKOe TMpHUMEHeHWe: TUTPDOMETP H
TICUXPOMETP, KaJIODUMETP, TeXHOJIOTMU TOyUeHUs] COBPEMEHHBIX MaTepUasioB, B
TOM UYHMCJ/le HAHOMAaTeprasoB, U HAHOTEeXHOJIOTHH.

Lemoucmpayuu

CBolCTBa HACHILIEHHBIX MAPOB.

KuneHve rpy OHWKeHHOM [IaBJIEHUM.

Crioco0ObI U3MepeHus BJIaYKHOCTH.

HabJttojeHrie HarpeBaHus 1 TIJ1aB/IeHUS] KPUCTA/TMUECKOTO BellleCTBa.

eMOHCTpaLUs KPUCTAJIOB.

YueHuueckuli 3kcnepumeHm, nabopamopHble pabombil

3MepeHrie OTHOCUTE/ILHOM BII&)KHOCTHU BO3/yXa.

Pa3pen 4. dnekTpoaguHaMuKa
Tema 1. dnekmpocmamuka
OnekTpusauys Tes. ODJIGKTpUYeCKUW 3apsz. /[Ba BHJa 371eKTPUYeCKUX
3apsifoB. IIpOBOAHMKY, AUSJIEKTPMKU U IIOIYIPOBOJHUKM. 3aKOH COXpaHeHHs
3JIeKTPUYECKOro 3apsifa.
B3aumogelictBue 3apsagoB. 3akoH KysoHa. ToueuHbl 3/1eKTpUYECKUN 3apsif.
OnekTpuyeckoe mojie. Hamnpspok€HHOCTb — 3/IeKTpUYecKoro rmnoss.  IIpuHomn



CyNeprno3vLIiA 37eKTPUYeCKUX Toser. JIMHUKM HarnpsyKEHHOCTU 371eKTPUYeCKOro
TI0JIS1.

Pabora cun  asnekTpocTtatuueckoro  mosisi.  [loTeHiuan.  PasHOCTh
NoTeHManoB. [IpOBOAHVMKM W [OUSJIEKTPUKKA B 3/IEKTPOCTAaTUUYECKOM TIOJIe.
[dvisnekTprueckasi MPOHUL[AeMOCTb.

OJIeKTPOEMKOCTb. KoHZieHcaTop. D/1eKTPOEMKOCTh TJIOCKOTO KOHZeHCaTopa.
OHeprus 3apspKeHHOT0 KOHZeHcaTopa.

TexHuuyeckre YCTPOMCTBA WM MPAKTAUECKOe MpPUMEHEeHHe: 3JIeKTPOCKOT,
9/IEKTPOMETpP, JJeKTpOCTaThUecKasi 3alluTa, 3a3eM/eHue 3eKTPOINpubopoB,
KOH/IeHCaTop, KOMUPOBa/IbHBIN anmapar, CTPyHHbIN TIPUHTEP.

LlemoHcmpayuu

Y CTpOWCTBO Y TIPUHLIMII JelCTBUS IEKTPOMeTpa.

B3avMo/encTBre Ha31eKTPU30BaHHBIX TeJl.

OJIeKTprUUeCKoe 110Jie 3apSKEHHBIX TeJl.

[IpOBOJHUKHU B 37IEKTPOCTAaTUUYECKOM T10JI€.

OJleKTpocTaThyeckas 3alluTa.

[V3neKTprKYU B 3/1EKTPOCTaTUYECKOM MOJIe.

3aBUCHMMOCTb  3JIEKTPOEMKOCTM IIJIOCKOTO KOHJeHcaTopa OT IUIOLIaJv
TJIaCTHH, PACCTOSTHUS MEXXAY HUMU U IN3JIEKTPUYECKOM TTPOHUI[aeMOCTH.

OHeprus 3apspKeHHOr0 KOH/eHcaTopa.

YueHuuecKull 3kcnepumeHnm, 1abopamopHble pabombl

V3mepeHue 371eKTPOEMKOCTU KOHZeHCaTopa.

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

ONeKTpUUeCKUA TOK. YC/IOBUSA CYLEeCTBOBAaHUSI 3/€KTPUUECKOr0 TOKa.
Wcrounuku Toka. Crsa Toka. [10CTOSsHHBIN TOK.

Harmpsokenuve. 3akoH Oma /i ydyacTKa LieTiu.

OJleKTpUuecKoe COIPOTUB/IEHMe. Y[le/lbHOe CONpPOTHBIIEHUE BellecTBa.
ITocnemoBaTesnibHOe, Napaslie/libHOe, CMelllaHHOe CoejHeHWe IIPOBOJHUKOB.

Pabota asekTpuyeckoro ToKa. 3akoH /[hkoyns—JleHija. MOIIHOCTh
3JIeKTPUYECKOr0 TOKaA.

OJIEKTPOJBWIKYLLIAsE CWJIa U BHYTPEHHee COIPOTHB/IEHWE MCTOYHMKA TOKa.
3akoH OMa /151 TO/THOU (3aMKHYTOW) 3/1eKTpUUecKou 1eru. KopoTkoe 3amMbIKaHuUe.

ONeKTPOHHAas  MNPOBOJWMOCTb  TBEpPABIX  MeTa/VIOB.  3aBUCUMOCThb
CONPOTHUBIIEHUS] MeTa/IJIOB OT TemIiepaTypbl. CBepXIPOBOLUMOCTb.

DeKTpUueCcKui TOK B BakyyMe. CBOMCTBA 3/IEKTPOHHBIX MTyYKOB.

[TonynipoBOAHUKM. CobcTBeHHast 151 rp¥MecHast TPOBOJUMOCTD
TI0/TyTIPOBOTHUKOB. CBOMCTBa p—Nn-Tiepexo/a. [1o1yrpoBogHUKOBBIE TIPUOOPHI.

ONeKTpUYeCcKM TOK B  pacTBOpax M  pacilaBaXx  3JIeKTPOJIMTOB.
OJIeKTPONUTHUYeCKas AUCCoLaLys. JIeKTPOJIU3.



OneKTpuueckud TOK B rasax. CamMOCTOSITENbHBIM W HECaMOCTOSITe/TbHbIN
paspsaa. Mosnus. [11a3ma.

TexHUueckue YyCTPOWCTBAa U TIpPaKTUUeCKOoe IIpUMeHeHue: amMIlepMeTp,
BOJIbTMETP, PpeOCTaT, WCTOUHHMKU TOKa, 3JIeKTpOHarpeBarejbHbIe TPHUOOPHI,
3JIeKTPOOCBETUTE/IbHBIE TIPUOOPHI, TEPMOMETP COTIPOTHB/IEHUS], BaKyYyMHBIN JUO[,
TEPMUCTOPHBI U (POTOPE3UCTOPHI, MOTYIIPOBOJHUKOBBINA U0/, Ta/IbBaHUKA.

LlemoHcmpayuu

M3MepeHre CU/TbI TOKA Y HaTIPSDKEHUS.

3aBUCUMOCTb COMPOTHUBJIEHUSI LUIUHAPUYECKHUX TMPOBOJAHUKOB OT JIJIUHBI,
TIJIOLA/IU TIOTIEPEYHOr0 CeueHrst U MaTepuasa.

CwMelllaHHOe COe/IiHeHe TIPOBO/IHHUKOB.

[TpsiMmoe u3MepeHUWe 3/€KTPOJABIIKYIeH cuibl. KopoTkoe 3aMbIKaHUe
raJibBAHMYeCKOro 3/ieMeHTa 1 OLleHKa BHYTPEHHero COMpPOTUB/IEHUS.

3aBUCUMOCTb COMPOTHBJIEHUS METAJIJIOB OT TEMIEPATYPBhI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

M ckpoBoii pa3psi/ ¥ TIPOBOJJUMOCTh BO3yXa.

OAHOCTOPOHHSIS MPOBOAUMOCTD AUO/A.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

M3yueHue CMeIIaHHOTO COeZIUHEHUS] Pe3HCTOPOB.

M3MepeHre 3/1eKTPOJBWKYIIEN CUIbl UCTOYHMKA TOKA M €ro BHYTPEHHero
COMPOTUB/IEHUS.

HabsroieHue 3/1eKTpoJiv3a.

MexnpegMeTHbIe CBA3H

N3yuenne Kypca ¢usvku 6a3oBoro ypoBHsi B 10 Kacce OCyIeCTB/sIeTCS C
YUETOM COZiep)KaTelbHbIX MEKIIPeAMETHBIX CBsi3eli C KypcaMd MaTeMaTHKH,
Ouosioruu, XMuu, reorpadyv U TEXHOJIOTHH.

MeoicnpeomemHble noHAMus, CBsi3aHHblE C W3yueHHWeM MeTO/I0B HayuHOT'O
TO3HAHUsA: siBJieHWe, Hay4Hbid (akT, rumoresa, (usnyeckass BeJUUMHA, 3aKOH,
Teopwusi, HaO/MOieHre, SKCTIePUMEeHT, MO/ie/IipOBaHue, MO/ieflb, N3MepeHHe.

Mamemamuka: pellleHMe CHUCTeMbl ypaBHEHUM, JiMHeWHasi (yHKIuS,
napaboJia, rurepbosa, ux rpaduku ¥ CBOMCTBA, TPUTOHOMETpHUUecKre (yHKIUH:
CUHYC, KOCUHYC, TaHTeHC, KOTaHTeHC, OCHOBHOE TPUI'OHOMEeTPUYeCKOoe TOX/eCTBO,
BEKTOPHBI U UX MPOEKLIMM Ha OCH KOOP/IMHAT, CJI0XKEHUE BEKTOPOB.

Buonozus: MexaHudeckoe [BWXeHHe B >XMBOW mpupoje, nuddysus, ocMoc,
TeTI000MeH JKMBBIX OPraHU3MOB (BHBI TEIUIONEpejauu, TeIJIOBOe PAaBHOBeCHE),
3/IeKTpUUeCKUe SIBJIeHUs B XKUBOU MPHUPO/Ie.

Xumusi: fUCKpeTHOe CTpPOeHUe BellecTBa, CTPOeHre aTOMOB M MOJIEKYJI, MOJIb
Bell[eCTBa, MOJISIPHAasi Macca, TervIOBble CBOWMCTBA TBEPABIX Tes, >XUAKOCTeU M



ra3oB, 3/IeKTpUUYECKHWe CBOWCTBA METa/l/IOB, 3/€KTPOJIMTHYECKash [JUCCOLMALus,
rajibBaHUKa.

Ieoepachusi: BMayKHOCTb BO3/IyXa, BETPhI, 0apOMeTp, TEpMOMETP.

TexHonoeusi: TipeoOpa3oBaHUe [ABWKEHUN C WCIOIb30BaHHUEM MeXaHW3MOB,
y46T TpeHUs] B TeXHHKe, TOJLIWITHUKY, WCIOb30BaHWE 3aKOHAa COXpaHeHUs
VMMITyJibCa B TeXHUKe (pakeTa, BOJAOMET W Jpyrue), ABUraTe/llb BHYTPEHHEro
CropaHusi, TlapoBasi TypOWHa, OBITOBOM XOJIOJUIbHUK, KOHAUIIMOHEDP, TeXHOIOTHH
TOJIyyeHUsi COBPEMEHHBbIX MaTepuajioB, B TOM UHC/Ae HaHOMaTepuajioB, W
HAaHOTeXHOJIOTHM, 3/IeKTPOCTaTHUecKasi 3all[uTa, 3a3eM/eHHe 3JIeKTPOIrpubopoB,
KCepOKC, CTPYMHBIN TIPUHTED, 3/IeKTpPOHarpeBare/ibHbIe npubopkI,
3/IEKTPOOCBETUTE/IbHBIE TIPUOOPEI, ralbBaHHUKa.

11 K/TACC

Pa3pen 4. dnekTpoguHamMuKa

Tema 3. MazHumHoe no.ie. 3/1eKMpoMazHUMHAs1 UHOYKYusl

[TocTostHHBIE ~ MarHUTHL. ~ B3aWMofeliCTBMe  TOCTOSIHHBIX ~ MarHWTOB.
MarnutHoe mosie. BeKTOop MarHUTHOM WHAYKUWHW. [IpuHLMN Cyreprosvuiun
MAarHUTHBIX MoJied. JIMHUM MarHUTHOM WHAYKUMW. KapTuHa JWMHWKA MarHUTHOU
WH/YKLWU M0JIS TOCTOSIHHBIX MarHUTOB.

MarHuTHoe T1oJie TIPOBOAHMKA C TOKOM. KapTWHa JIMHUM WHAYKLUA
MAarHUTHOI'O TIOJ/ISl [J/IMHHOTO TIPSIMOI0 TPOBOJHMKA U 3aMKHYTOIO KOJIbLIEBOTO
MPOBO/IHUKA, KaTYLIKX C TOKOM. OnbIT IpcTea. B3anmoaericTBue NpOBOJAHUKOB C
TOKOM.

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

Cuna JlopeH1ja, eé MOAy/b U HarpaB/ieHUe. [IBrkKeHre 3apsKeHHOM YaCTHULIbI
B OZIHOPO/IHOM MarHUTHOM T1o/1e. PaboTa cuibl JIopeHria.

SIBeHUe 95/IeKTPOMarHUTHOM UWHAYKUMM. [IOTOK BeKTOpa MarHUTHOU
VHJYKLIUU. OJIEKTPOABWKYILasi Cuia WHAYKUAW. 3aKOH 3/1eKTPOMarHUTHOM
vHAaykuuu dapages.

BuxpeBoe »3/ekTprueckoe TIiojie. ONEKTPOABMXKYILasg CWjia HMHAYKLUA B
TPOBOJJHUKE, IBMXKYIIEMCS TTIOCTYIIaTeIbHO B OJJHOPOAHOM MarHUTHOM I10JIe.

IIpaBuno JleHrja.

NHAYKTUBHOCTL. fIBjeHHWe CaMOUHAYKLMHU. OJeKTPOJABWXKYyLas Cuja
CaMOUHAYKLIUU.

OHeprusi MarHUTHOTO MOJI KaTYLIKH C TOKOM.

OJIEKTPOMAarHUTHOeE TI0J1e.

TexHUuyecKre YCTPOMCTBA M MPAKTAUECKOEe TMPUMEHEeHHe: TMOCTOSSHHbIE
MAarHuThl, 3/1eKTPOMAarHuThl, 3JIeKTPOJBUraTe/lb, YCKOPUTeIU 3JIeMeHTapHbIX
YyaCTUL], UHAYKLMOHHAS MeyYb.



Lemoucmpayuu

OmnbIT OpcTeja.

OTK/I0HEeHHe 3/IeKTPOHHOI'0 IyUKa MarHUTHBIM I10JIEM.

JInHVY MHAYKIMU MarHATHOI'O T10JIS1.

B3avMogencTBre AByX NPOBOJHUKOB C TOKOM.

Cuna Ammepa.

HevictBre cunbl JlopeHLja Ha MOHBI 3JIEKTPO/IUTA.

SIBneHue 5/1eKTPOMarHUTHOW MHAYKLWU.

IIpaBusno JleHrja.

3aBUCUMOCTb 371€KTPOJBWKYILIEN CUJbI UHAYKLMWA OT CKOPOCTU W3MEHEHUS
MarHWTHOIO MOTOKa.

SBeHre cCaMOUHAYKLUY.

YueHuuecKull 3kcnepumeHnm, 1abopamopHble pabombl

V3yueHrie MarHUTHOT O T10J1S1 KATYIIKUA C TOKOM.

VccnenoBaHre [eliCTBUS MOCTOSTHHOTO MarHWTa Ha paMKy C TOKOM.

VccnenoBaHue siBleHUs 3/1IeKTPOMarHUTHOM MHAYKLWU.

Pa3pen 5. Kosie0aHusi ¥ BOJIHBI

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

KonebarenpbHass  cuctema. CBoOOJHBIE — MexaHUUeCKWe  KojeOaHHS.
['apmoHnueckue Kosjiebanus. Ilepuos, vacTora, amruidTyga U (as3a KosnebaHUi.
[Tpy>KvHHBIM MasiTHUK. MaTemMaTHUYeCKul MasiTHUK. YpaBHEHHWE rapMOHHYECKUX
KosiebaHui. [IpeBpaitieHrie SHePryuy MPU rapMOHUUECKUX KOJieOaHHUsIX.

KonebaTenvHblii KOHTYpP. CBOOOJHBIE 3/IeKTPOMarHUTHbIE KojebaHusi B
uiealbHOM KojiebaTreslbHOM KOHTYype. AHANOrUsi MeXIy MeXaHUueCKUMU |
3/IeKTPOMarHUTHBIMU ~ KojiebaHusMu. Popmyna TomcoHa. 3akKOH COXpaHeHUs
SHEPTUU B UJiealbHOM KosiebaTesTbHOM KOHTYPe.

[TpencraBieHye 0 3aTyxaroIUX KoseOaHUsSX. BbIHYKeHHbIe MeXaHUUYecKue
KomnebaHusi. Pe3oHaHC. BbIHYKIeHHbIe 3/1eKTPOMarHUTHbIe KoJiebaHusl.

[TepemenHbli TOK. CHHYCOWJaNbHBIA [EPEMEHHbIM TOK. MOIIHOCTb
NepEMEHHOr0 TOKa. AMIUIMTYJHOe W [eWCTBYIOLllee 3HauyeHUWe CUIbl TOKa H
HarpspKeHUs.

Tpanchopmarop. TIpon3BoACTBO, Mepefaua U MOTpebsieHre 3/1eKTPHUUYeCcKon
SHEpPruu. JKOJIOTUYECKHWe PUCKU TPU MPOM3BOJCTBE 3/71eKTpo3Hepruu. KysnbTypa
VICTI0JIb30BaHUS 3JIEKTPOIHEPTHH B ITOBCEHEBHOM YKU3HHU.

TexHUuyeckre yCTPOWCTBA W TMPAKTUUYECKOe MNpPUMEHEeHHe: 3JIeKTPUYeCKUU
3BOHOK, 'eHepaTop MepeMeHHOr0 TOKa, JIMHUY 371eKTpornepeay.

Lemoncmpayuu

WccienoBaHve TmapaMeTpoB KojiebaTebHOM CUCTeMbI (TIPY>KUHHBIM WA
MaTeMaTU4eCKUU MasiTHUK).



HabutojeHue 3aTyxaroIux Kosie6aHMi.

WccrienoBaHye CBOMCTB BbIHYK/[€HHBIX KOJIeOaHU.

HabmoieHre pe3oHaHca.

CB00o/IHBIE 3/IeKTPOMarHUTHbIE KojiebaHMsl.

OcuuorpaMMel (3aBUCMMOCTU CHJIBI TOKA U HalpsPKeHUs1 OT BpEMEHM) [IJIs1
3/IeKTPOMArHUTHBIX KOJleOaHUM.

Pe3oHaHC TipyM T0C/Ie[0BaTe/lbHOM COeJWHEeHUM pe3UCTopa, KaTyIIKU
VHJYKTUBHOCTH U KOH/IeHCaTopa.

Mopenb IMHUM 3/1eKTPOIiepejaun.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

WccnenoBaHre 3aBUCUMOCTH Tlepro/ia MasibiXx KosiebaHui rpy3a Ha HUTH OT
JJIMHBI HUTH ¥ MaccChl rpy3a.

WccnenoBaHre TMepeMeHHOTO TOKA B LenNud M3 [OC/Ie[0BaTe/bHO
COeIMHEHHBIX KOH/IEHCAaToPa, KaTyIlIKU U pe3ucTopa.

Tema 2. MexaHuueckue u 3/1eKmpoMazHUMHbIe 80/IHbl

MexaHyuueckue BOJIHBI, YC/I0BUs pacrpocTpaHeHus. [lepuog. CkopocTb
pacripoCcTpaHeHusi W [JIMHA BOJHBL. [lomepeuyHble M TPOZAOJIbHBIE BOJIHBIL.
Wurtepdepenius v Audpakijys MexaHUUeCKHUX BOJTH.

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

ONeKTPOMAarHUTHbIE BOJHBL. Y CJIOBUSL U3/Iy4YeHUs] 3/IeKTPOMArHUTHBIX BOJIH.
B3avmMHas opuenTaius BeKTopoB E; B, V B snekTpomarauTHOM BosHe. CBOWCTBa
3JIEKTPOMAarHUTHBIX BOJIH: OTpakeHue, TMpesioM/ieHue, Moaspu3alnus, Addpakius,
vHTepgepeHusi. CKOPOCTb 3/IEKTPOMarHUTHBIX BOJIH.

[ITkana 3/1eKTPOMarHUTHBIX BOJIH. [IprMeHeHre 3/1eKTpPOMarHUTHBIX BOJH B
TeXHUKe U ObITY.

[IpyHLMIIBI paZiMOCBSA3U U Te/leBUeHus1. Pagyonokanus.

ONeKTPOMarHUTHOE 3arpsi3HeHre OKPY Karolllel Cpe/ibl.

TexHUUeCKHe yCTPOMCTBA U MPaKTUUeCKOe TpHMeHeHHe: My3bIKajbHbIe
VHCTPYMEHTHI, YJ/IbTPa3BYKOBasi AWAarHOCTMKA B TeXHUKe W MeJWLIUHe, pajap,
paZiIuONPUEMHIK, TeJIeBU30p, aHTeHHa, TesiedoH, CBU-neub.

LlemoHcmpayuu

O6pa3oBaHue U pacrpocTpaHeHNe ToTNepeyHbIX U TPO/I0/IbHBIX BOJIH.

Kosneb6moiiieecs: Tesio Kak MCTOYHUK 3BYKa.

HabstojeHure oTpaykeHus U MpeioM/IeHHsi MeXaHUUeCKUX BOJIH.

Habmozenue uatepdepeHLdy U AUPPaKLIMK MeXaHUUeCKUX BOJIH.

3BYKOBOU Pe30HAHC.

HabstogeHre CBSI3M TPOMKOCTH 3ByKa W BBICOTHI TOHAa C aMIUIMTYJ0M U
YacToToM KosiebaHMiA.



WccnenoBaHre  CBOMCTB — 3/1€KTPOMArHWTHBIX — BOJIH: OTpa’keHHue,
ripesioM/ieHUe, NoJisspy3aliys, Judpakiiys, UHTep(epeHIusl.

Tema 3. Onmuka

['eomeTprueckass onThKa. lIpsiMo/iMHeNMHOe pacrpocTpaHeHWe CBeTa B
oZHOpoaHoU cpefie. JIyu cBeta. ToueuHbIM MCTOYHUK CBETA.

OTpakeHue cBeTa. 3aKOHbI OTpakeHHUs1 cBeTa. [TocTpoeHne n3obpakeHui B
IIJIOCKOM 3epKarie.

[TpenomsieHre cBeTa. 3aKOHbI TIPe/IOMJIEHUS CBeTa. AOCOJTFOTHBIN TTOKa3aTeb
nipenomsienusi. IlosiHOe BHyTpeHHee oTpaxkeHue. IlpefieslbHBIM YroJ TOJTHOTO
BHYTPEHHero OTPa’KeHUsl.

IMucniepcus cBeta. CrioXKHBIN cocTaB 6eoro cBeta. LIBer.

Cobuparoriiie W paccevBaroiijie JWH3bL. TOHKasi JuH3a. POKyCHOe
pacCcTosiHUe W OITHYecKas CWia TOHKOW JiMH3bl. [locTpoeHue m300pakeHUil B
coOuparIlMx W pacceuBaroluX JnH3aX. PopMysia TOHKOW JIMH3bI. YBeuueHue,
JlaBaeMoe JIMH30M.

[Ipenenbl MPYUMEHUMOCTH T€OMETPUYECKOM OMTUKH.

BonHoBasi ontuka. WHTtepdepeHiusi cBeTa. KorepeHTHble HWCTOUHUKH.
YcnoBusi HabmofeHWss MakKCHMyMOB W MUHUMYMOB B UWHTep(depeHIMOHHOM
KapTUHE OT [IBYX CUH(a3HbIX KOr€PeHTHbIX NUCTOYHUKOB.

Oubpakius  cBeta. [JudpakiioHHass peIiéTka. YCaoBHe HaOmOAeHUs
[JIABHBIX ~MakKCMMYMOB TIpM MaZleHUd MOHOXPOMAaTHUYeCKOro CBeTa Ha
TA(PPAKIMOHHYIO PEellIETKY.

ITonspusanys ceeta.

TexHuuyeckre yCTPOMCTBA W TIpaKTUUeCKOe TMpHUMEHEeHWe: OUKH, JIyma,
¢doToarnmapat, MNPOEKIMOHHbIM arrmnapaT, MHWKPOCKOM, TeJIeCKOI, BOJIOKOHHas
ONTHKA, AU(PPaKIMOHHAS PeIlIETKa, MOISIPOU/,.

LlemoHcmpayuu

[IpsiMOnMHeHOe pacrpoCTpaHeHWe, OTpakKeHWe W TIpe/ioMJIeHWe CBeTa.
OnTuueckuie IpubOpHI.

[TosiHOe BHyTpeHHee oTpakeHHe. MoJie/ib CBeTOBO/A.

W ccienoBaHue CBOMCTB M300paykeHH B JTMH3AX.

Mogenu MUKpPOCKOTIIA, TeJieCKora.

HabstogeHne uHTepdepeHiiuy CBeTa.

Hab6monenue qudpakijyuu ceeTa.

HabJtiojeHne ucriepcuy CBeTa.

[TonyyeHue crieKTpa C TTOMOLLBIO TIPHU3MBL.

[TosiyyeHue crieKTpa C MOMOILbIO AUPPAKIMOHHOW PEIETKY.

HabstojeHue rosisipy3aliyiy CBeTa.

YueHuueckuli 3kcnepumeHm, nabopamopHble pabombil



M3MepeHue roKa3aTesisi Mpe/ioM/IeHHsI CTeKIIa.
WccienoBaHue CBOMCTB U300pa)keHWH B JIMH3aX.
HabmoieHue [ucriepcuu CBeTa.

Pa3gen 6. OcHOBBI crieliia/IbHOM TEOPUU 0THOCUTE/THHOCTH

['paHuilbl  TPUMEHMMOCTU  K/JIaCCUUeCKOM  MexaHUKU.  [locTynatsl
CreLa/ibHOW TeOpUM OTHOCUTETBbHOCTH: WHBApPUAHTHOCTh MOAY/sI CKOPOCTH
CBeTa B BaKyyMe, IIPUHLIUI OTHOCUTE/IbHOCTH DWHILITEMHa.

OTHOCUTETLHOCTh OJJHOBPEMEHHOCTH. 3ame/j/ieHre BPEMEHU U COKpaAllleHue
JUTAHBI.

OHeprusi U UMIMYJIbC PeISITUBUCTCKOW YaCTHULIbI.

CBsI3b MacChl C SHEpPruer U UMITYJIbCOM PeJISTUBUCTCKOM YaCTHLIbl. DHEPIrusi
TTOKOSI.

Pa3gen 7. KBanToBas ¢u3mkKa

Tema 1. DnemeHmMbl KBAHMOBOL ONMUKU

dotonbl. Dopmya [11aHka CBS3M 3HEprUU POTOHA C €ro YaCTOTOU. DHeprus
Y UMITyJIbC (DOTOHA.

OTkpbiTHEe U uccnefoBanve Goto3addekra. OnbiThl A. I'. CToneToBa. 3aKOHbI
dboToaddekTa. YpaBHeHHe ONHINTeWHa As1 PoTtosddekra. «KpacHas rpaHuia»
dhoToaddekra.

Haenenue cBeta. OmbiThl 1. H. JleGeznera.

XuMMUeCcKoe JIeMCTBHe CBeTa.

TexHUUeCcKre YCTPOWCTBA U TMpaKTUUecKoe TpUMeHeHUe: (HOTO3/IeMeHT,
doromaTurK, conHeuHasi 6aTapesi, CBeTOUOZ,.

Lemoncmpayuu

®oTo3(pdeKT Ha yCTaHOBKEe C LUHKOBOU I/IaCTUHOM.

WccnenoBaHre 3aKOHOB BHeILIHEr0 (GoTo3(deKTa.

CaeToauof,.

ConHeuHasi baTapes.

Tema 2. CmpoeHue amoma

Mopenb atoma TomcoHa. OnbiTel Pe3epdopga Mo paccesiHUIO O -UaCTWII.
[TnanerapHas ™mogenb atoma. [loctynatel Bopa. V3nyueHwe u TMoOrJ/oleHUe
(GhOTOHOB MpU mMepexo/ie aTOMa C OJHOTO YPOBHSI SHEPrUM Ha ApPyrou. Bujpi
criekTpoB. CrieKTp ypOBHelW 3HepPruu aroma BoAopo/a.

BonHoBble cBoyicTBa yactull. Bonnel e bpouns. KopnyckyasipHO-BOTHOBOU
Aya/n3m.

CrioHTaHHOe U BbIHYXXIeHHOe H3/lydeHUe.

TexHuueckue yCTpPOWCTBA W TPAKTUYECKOe TMpHUMEeHEeHHe: CIeKTpaIbHbIU
aHa/u3 (CIeKTPOCKOI), jia3ep, KBAHTOBBIM KOMITbIOTEP.



Lemoucmpayuu

Mopens onbiTa Pesepdopza.

OripejeneHuve AJIMHBI BOJIHBI J1a3epa.

HabJttojeHue TMHeNYaThIX CTIEKTPOB H3/TyueHHsl.

Jlazep.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

HabmoieHre TMHEHYaTOro CrieKTpa.

Tema 3. AmomHoe 510po

OKCIepUMEHTHI, [J0Ka3bIBaloILUe CJI0KHOCTb CTpoeHus sifpa. OTKpbITHe
paguoakTuBHOCTH.  OmbiTel  Pe3epdopsa 1o ompezeneHW0  COCTaBa
pafvoakTUBHOrO wu3nydyeHus. CpoiictBa anbda-, 0OeTa-, TaMMa-HU3/TyueHHS.
BivssHue paiMOaKTUBHOCTU Ha KUBbIE OPTraHU3MBI.

OTKpbITHE TIPOTOHA W HeWTpoHa. HykyioHHass Mopenb siipa ['eitseHbepra—
WBaHeHKo. 3apsg sapa. MaccoBoe unciio sigpa. M30Tomnsl.

Anbda-pacrias. OIeKTPOHHBIH W TO3UTPOHHBIM Oera-pacray. ['amma-
v3jlyyeHve. 3aKOH pau0aKTUBHOIO pacriaza.

OHeprus CBsi3U HYKJIOHOB B sifipe. flnepHbie cuiibl. JdedekT Maccel sipa.

AnepHebie peakuuu. [esieHve u cuHTe3 szep.

SnepHbiii peakTop. TepmosiiepHbl cuHTe3. IIpoOsieMbl ¥ TE€PCIIEKTHBBI
SIIePHOM SHEPreTUKU. DKOJIOTUUeCKUe acIeKThl siZIePHOU SHepreTHUKHU.

OJieMeHTapHble YacTULbl. OTKPBITHE TT03UTPOHA.

Mertozbl Hab/IOJeHUsT U pETUCTPALIUU 37IeMeHTapHbIX UaCTHLI.

dyHaMeHTa/IbHbIe B3aUMO/|eUCTBUS. EAUHCTBO (pr3nuecKor KapTUHbBI MUPa.

TexHUUYeCcKre yCTPOWCTBA U MPAKTHUYECKOe TIPUMEHEHUe: JO3UMeTp, KaMmepa
BunbCcoHa, sifiepHbIi peakTop, aToMHasi 6omba.

Lemoncmpayuu

CuéTUrK MOHU3HPYIOLIUX YaCTHII.

YueHuuecKuli 3kcnepumeHm, nabopamopHble pabombi

WccnenoBaHve TpeKOB YacTUI] (110 TOTOBBIM (hoTOrpadusim).

Pa3pen 8. DieMeHTbI aCTPOHOMMH M acCTPO(PU3NKH

JTanbl pa3BUTUS aCTpOHOMUHU. [IpuK/IaiHOe 1 MUPOBO33peHUeCKOe 3HaueHue
aCTPOHOMUM.

Bup 3Bé3nHoro Heba. Co3Be3fusi, sipkue 3BE3/bl, TIJIaHEThl, UX BUAUMOE
JIBUJKEHUE.

CosHeuHasi cucrema.

Connue. ConmHeuHass akTUBHOCTb. McTouHuK 3Heprur CosiHLA U 3BE3[.
3BE3/Ibl, UX OCHOBHBbIE XapaKTepPUCTUKU. [lMarpamMma «CHeKTpajbHbIA KJacC —
CBETUMOCTb». 3BE3/Ibl TJIaBHOM IM0C/e[0BaTe/bHOCTA. 3aBUCMMOCTb «Macca —
CBETUMOCTb» [jIs1 3BE3]] TJIaBHOM MOC/e[0BaTe/bHOCTH. BHyTpeHHee CTpoeHHe



3B6371. CoBpeMeHHbIe MpezCcTaB/leHus O MPOUCXOKAeHUU U 3Bosrouuu ComHua U
3BE3/]. JTarbl )KU3HU 3BE3].

Mneunbii [lyte — Hama Ianaktuka. IlosoxxeHue u aBwkeHuve CosiHIIA B
['anakTyke. Tunbl rajakTvk. PaguorasakTuku U KBasapbl. UEpHBIe ABIPHI B sApax
rajakTHK.

BcenenHas. Pacimpenvie BeenenHoii. 3akoH Xa06/1a. Pa3beranue ranakTHK.
Teopus bosblioro B3psiBa. PelMkTOBOE U3JTyueHue.

MacirabHast ctpyktypa BeenenHoii. MeTaranakTuka.

HepertniénHbie pob/ieMbl aCTPOHOMMUM.

YueHuueckue Hab00eHus

HabmoieHusi HeBOOPY)KEHHBIM T71a30M C UCII0/Ib30BaHUEM KOMITbIOTEPHBIX
TIPUJIOXKEeHUH [IJIsT OTIpe/iesieHUsl 10JI0’KeHUsT HeOeCHBIX 00beKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBbIe cOo3Be3 s CeBepHOro MOJyLLIapUs U IpKue 3BE3/bl.

HabGmonenus B Teseckor JIyHbl, TiaHet, MneuHoro [TyTu.

O0o01aroiiee MOBTOPEeHHE

Pomb ¢uU3MKM ¥ aCTPOHOMUM B SKOHOMMUUECKOM, TeXHOJOTMUeCcKOH,
COLIMA/IbHOM U 3TUYeCKOU cdepax JesiTeTbHOCTU YesioBeKa, POJib U MeCTO (PU3KKU
Y aCTPOHOMHU B COBPEMEHHOM HayYyHOM KapTHUHEe MUpa, PO/ib (PU3NUeCKOr Teopuun
B (OpPMHpDOBAaHWU TIpeJCTaB/JeHUA O (PU3MYECKOM KapTHHEe MHpa, MeCTO
br3MuecKor KapTUHBI MHpa B 0O0II[eM Psily COBPeMEeHHBIX eCTeCTBEeHHO-HAayUHbIX
Tipe/iCTaB/IeHUN O TIPUPOJeE.

MexnpeaMeTHbIe CBSI3U

N3yuenne Kypca ¢usuku 6a3oBoro ypoBHsi B 11 Kacce OCyIecTBsIeTCs C
YU4ETOM COZlepKaTelbHbIX MeKIIpeJAMETHBIX CBs3eM C KypCaMd MaTeMaTHKH,
buosioruu, XuMuu, reorpadyv U TEXHOJIOTHH.

MedcnpeomemHble noHsmus, CBSI3aHHbIE C W3yY€HUWEM METO/0B HayuHOIO
TO3HaHWsA: SIBJIeHWe, Hay4Hbld (akT, rumnoresa, (u3nMyeckass BeJIMUMHA, 3aKOH,
Teopusi, Hab/roieHre, SKCIIepUMeHT, MO/Ie/IMPOBaHue, MO/le/lb, U3MepeHue.

Mamemamuka: pelieHde CUCTeMbl ypaBHEHWM, TPUTOHOMeTpHUUYeCKHe
(YHKLUMW: CMHYC, KOCUHYC, TAH[€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOoe
TOX/eCTBO, BEKTOPbl M WX MPOEKLMM Ha OCYM KOOpJWHAT, CJI0JKeHUe BeKTOPOB,
TIPOM3BO/HBIE 37IeMeHTapHBIX (YHKI[MH, TpPU3HAKU T10/[00Us TpEeyro/ibHUKOB,
orpeiesieHUe TJIOL[AM TJIOCKUX (UTyp U 00bEMa TeJl.

Buonoeus: 3/meKTpuueckue siBJieHUs] B JKUBOM TpUpofe, KosiebaTe/bHbIe
JBIDKEHUSI B )KMBOM TIpHUPO/ie, ONTUUECKHe SIBJEHUSI B )KUBOM TPUpPO/ie, elCTBUe
pajyaliiy Ha )KUBbIe OPraHU3MBbI.

Xumus: CTpoeHve aTOMOB U MOJIeKYJI, KPUCTa/l/InyecKasi CTPyKTypa TBEPAbIX
TeJ, MexXaHU3Mbl 00pa30BaHHs KpPUCTA/VIMUeCKOW peIIéTKH, CreKTpaabHbIN
aHasms.



leoepacpusi: MarHuWTHble TMOMOCa 3eM/d, 3ajeXXu MarHuTHBIX Y/,
(dhoToChEMKA 3eMHOU MOBEPXHOCTH, TIpe/jCKa3aHue 3eMJIeTPSICEHUM.

TexHon02uA: JVMHUM 371€KTpoMepesad, TreHepaTop IepeMeHHOro0 TOKa,
3JIeKTPO/IBUraTe/b, WUHAYKIMOHHAS Tieub, paZiap, PaJUONpPUEMHUK, TeeBU30p,
aHTeHHa, TenedoH, CBY-meub, NMpOeKIMOHHBIA arrapar, BOJOKOHHAs OITHKa,
coyiHeyHasi OaTapesi.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUSA ITPOI'PAMMBI 110
®UN3UNKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebOHOro mipeaiMera «®Pu3nka» Ha YpPOBHe cCpejiHero oOIIero
obpa3oBanus (0a30BbIM YPOBEHb) JO/DKHO 00€CIeurTh AOCTIKEHHE CIeYIOIUX
JTMYHOCTHBIX, METaIlpeIMETHBIX U MPeIMETHBIX 00pa3oBaTe/IbHbIX Pe3y/IbTaToB.

JINUHOCTHBIE PE3YJIBTATHBI

JINUHOCTHBIE pe3y/bTaThl OCBOEHUS yueOHOro rpeaMeTta «PU3NKa» [[OJHKHBI
OTpa)kKaTb T'OTOBHOCTb M CIOCOOHOCTH OOyUarolUXCs PYKOBO/CTBOBAThCS
chopMUpOBaHHOM BHYTpPeHHeM TMO3Ul[Meld JIMYHOCTH, CUCTEeMOM I1[eHHOCTHBIX
OpHEeHTALWM, TIO3UTHUBHBIX BHYTPEHHUX  YOEXIeHWH, COOTBETCTBYIOIIUX
TPAIUI[MOHHBIM TIeHHOCTSIM DPOCCHHCKOTO OOIIecTBa, paciliipeHue >KU3HEHHOTO
OMbITa U OMbITA JeSTe/IbHOCTH B TpOLiecce peanu3aliid OCHOBHBIX HallpaBeHUM
BOCITUTaTEeIbHOU J1eITe/TbHOCTH, B TOM YUCJIe B YaCTH:

1) rpaXKJaHCKOro BOCIMTAHUA:

cchOpMHUPOBAHHOCTb IPAYKAAHCKOM MMO3ULIMK 00y4Jaroierocss Kak akTHBHOTO U
OTBETCTBEHHOTO UjleHa POCCHUHCKOTO 00IIleCcTBa;

MIPUHSATHAE  TPAJULIMOHHBIX  OOIIjeuesloBeUeCKUX T'YMaHUCTUUECKUX U
JIeMOKpaTU4eCKHX 1IeHHOCTel;

TOTOBHOCTh BECTHM COBMECTHYIO JeSITeJIbHOCTb B MHTEpecax IPakAaHCKOro
o011iecTBa, yuacTBOBaTh B CaMOYTIpaB/eHUH B 00pa30oBaTe/IbHOM OpraHu3alivy;

yMeHMe B3aUMO/IeHCTBOBATh C COLMAbHBIMU UHCTUTYTaMU B COOTBETCTBUM C
YX (QYHKIUSIMU U Ha3HAUEHUEM;

TOTOBHOCTh K TyMaHWUTApHOM Y BOJIOHTEPCKOM JeSITe/IbHOCTH;

2) NaTpUOTUYeCKOro BOCIIUTAHHSA:

c(hopMHPOBaHHOCTb POCCUKCKOU rpakKJaHCKOM WJIeHTUYHOCTH,
MaTpUOTHU3Ma;

LIECHHOCTHOE OTHOLIEHHWe K TOCYyJapCTBEHHbIM CHMBOJIAM, AOCTHXKEHUSIM
POCCUMCKUX YUEHBIX B 00/1aCTH (PU3MKHU U TEXHUKH;

3) AyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMSA:

c(hOpMHPOBAaHHOCTb HPABCTBEHHOI'0 CO3HAHUS, STUUECKOT0 MOBe/IeHUS;

CTIOCOOHOCTh OlIeHHMBaTh CUTYal[MI0 W TIPUHUMATb OCO3HAHHBIE peIleHHs,
OpHEHTHPYSCh Ha MOpPa/ibHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM UMCJie B
JeATe/IbHOCTU YUYEHOT 0,

0CO3HaHUe JIMYHOT0 BKJ/IaJja B MOCTPOeHUe YCTOMUMBOTro OyAyIero;

4) 3cTeTU4YeCKOro BOCIUTAHMS:

3CTeTUUeCKOe OTHOIIIeHUe K MUPY, BK/IOUasi 5CTeTUKY HayuHOTO TBOPUeCTBa,
TIpUCYIIero (pu3nueckou HayKe;



5) TPyAOBOro BOCIUTAHMSA:

VHTEpeC K pa3/iMuHbIM cdepaM MpogdecCUoHaNbHOW AesiTebHOCTH, B TOM
YKC/ie CBA3aHHBIM C (PM3MKOM 1 TEXHUKOMW, yMeHHe COBepIlaTh 0CO3HAHHKIN BLIOOD
Oyayiieit npodeccuu v peann30BbIBaTh COOCTBEHHbIE )KU3HEHHbIE T1J1aHbI;

TOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHHIO M caMO0Opa30BaHHIO B 00/1aCTH
(bU3MKM Ha MIPOTSDPKEHUH BCEeU »KU3HU;

6) 53K0/10rMYecKoro BOCIIUTAHUSA:

c(OpPMUPOBAHHOCTb 3KOJIOTUYECKON Ky/IbTyphbl, OCO3HaHUE TJI00aJbHOTO
XapakKTepa 3KO0JI0TH4YeCKUX Tpobsiem;

TJIaHMPOBaHUE U OCYIIeCTB/IEHUe IeMCTBUM B OKPY>Katolljel cpejie Ha OCHOBe
3HaHUs 1je/iel YCTOMUMBOIO Pa3BUTHS Ue/lOBeueCTBa;

pacllMpeHye OIbITa [|eTeJbHOCTU 3KOJIOTUYECKOW HarpaB/ieHHOCTH Ha
OCHOBe UMEIOIIUXCs 3HaHUM 10 (PU3KKe;

7) leHHOCTH Hay4YHOr0 M03HAHUA:

c(hOpMUPOBAaHHOCTb MMPOBO33PEHUS], COOTBETCTBYIOIIET0 COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3UUYECKON HayKU;

OCO3HaHWe 1[eHHOCTM Hay4yHOW [esTe/IbHOCTH, TOTOBHOCTb B IIpoLiecce
v3yuyeHus1 (QU3UKKA  OCYLIECTB/ISATH TMPOEKTHYH) U HCCAe[0BaTe/bCKYHO
JesiTe/IbHOCTh UHJUBU/YaTbHO U B TPYTIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDI

Ilo3HaBaTe/IbHbIE YHHUBEPCA/IbHbIE YUeOHbIe el CTBHSs
Ba3oBble jloruyecKue AeiCTBHs:
CaMOCTOsITe/ILHO  (JOPMy/IMpOBaTh W aKTyaJu3upoBaTh  mpobiemy,
paccMaTpuBaTh e€é BCECTOPOHHE;
oTIpefiesiiTh Lie/Td JIesiTe/IbHOCTH, 3aJaBaTh IapaMeTpbl W KPUTEPUH HUX
JOCTYKeHUS;
BLISIBJIIT ~ 3aKOHOMEPHOCTU W TMPOTUBOpeuUrss B  pacCMaTpHBaeMbIX
bu3nUecKuX SIBIeHUSIX;
pa3pabaThiBaTh IIaH pellieHus] TPoOeMbl C yUETOM aHa/M3a WMEROIIUXCS
MaTepUaIbHBIX U HeMaTepUaabHbIX PeCypCOB;
BHOCHUTbH KOPPEKTHUBHI B JleSITe/IbHOCTh, OlleHUBaTh COOTBETCTBUE pe3y/IbTaTOB
1]e/15IM, OLIeHUBaTh PUCKU MOC/Ie[ICTBUN JesiTe/IbHOCTH;
KOODAWHUPOBaTh W  BBHITIOJHATH paboTy B YC/IOBUSAX — peasnbHOTO,
BUPTYabHOT'O ¥ KOMOMHHMPOBAHHOTO B3aUMO/IEMCTBYSI;
pa3BUBaTh KpeaTMBHOE MBIILIJIEHHE TIPY PelIeHNH XXKU3HEeHHBIX MpobieMm.
Ba3oBble Hcc/1e/joBaTe/IbCKUe JeiiCTBHSA:
B/Ia/IeTb HayYHON TePMHHOJIOTHeN, K/IH0UYeBbIMU TIOHATHSIMH W MeTOJaMu
(bu3rMuecKol HayKu;



B/Ia/IeTh HaBbIKaMU yueOHO-UCC/Ie[I0BaTeIbCKOM U TIPOEKTHOM J1esITe/TbHOCTH
B 00/1aCcTH (PU3UKH, CTIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITE/TbBHOMY TTOHCKY
METO/IOB pellieHus 3afiau (HHU3MUeCKOTO COJIeP)KaHusl, TIPUMEHEHUI0 pa3/TMUHbIX
METO/IOB TTO3HaHHSI;

BNQ/IeTh BHUJAMHU [JeSITeIbHOCTH TI0 TIOJlyUeHWI0 HOBOTO 3HAHWS, €ro
WHTeprpeTaliuy, TpeoOpa30BaHUI0 U TIPUMEHEHWI0 B Pa3/MUHBIX yueOHBIX
CUTYaI[USIX, B TOM UHCJIe TIPU CO3/IaHUH YUeOHBIX TIPOEKTOB B 00/1aCTH (DHU3HKH;

BBISIB/ISSTH TIPUUMHHO-C/IEZICTBEHHbIE CBSI3W W aKTya/lM3UpOBaTh 3aj/auy,
BBI[BUTaTh THUIOTE3y €€ pellleHus, HaXOAWUTb apryMeHThI /I Jl0Ka3aTebCTBa
CBOUIX YTBEP)K/I€HUH, 3a/JaBaTh NapaMeTpPhbl U KPUTEPUU PeLleHMs;

aHa/IM3UPOBaTh TIOMyYeHHble B XOJie pelleHus 3alaud  pe3y/IbTaThl,
KPHUTHUECKU OIIeHWBATh WX [JOCTOBEPHOCTh, TIPOTHO3UPOBATh U3MeHEeHHe B HOBBIX
YCJIOBUSX;

CcTaBUTh U (HOPMYJUPOBaTh COOCTBEHHBIE 3aJjaud B 0Opa3oBaTebHOU
JesITe/IbHOCTH, B TOM UHCJIe TIPU U3YUeHUH (PU3UKY;

JlaBaTh OL[€EHKY HOBLIM CUTYaI[UsM, Ol[eHUBaTh MPHOOPETEHHBIH OIIBIT;

yMeTb TI€PEHOCUTh 3HaHUS TI0 (U3MKe B TPAKTUUYECKYI0 00JacTh
JKU3He eI Te/IbHOCTH;

yMeTb UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPeAMETHBIX 00/1acTei;

BBIIBUTaTh HOBbIE W/IeH, TIpe/ijlaraTh OPUTrHHa/IbHbIE TIOAXO/bI U PeIlleHus;

CTaBUTHL MPOO/IEMBI U 3a/lauH, IOy CKaOIIMe a/IbTepHATUBHbIE PEeIIeHUs.

Pabora ¢ uaopmanmeii:

B/Ia/IeTh HaBbIKAMH TTO/TydeHUsT WHGOpPMAIK (U3UUeCKOro CO/lep>KaHUs U3
WCTOYHWKOB Ppa3HbIX TUIIOB, CAMOCTOSITEJTbHO OCYII[eCTB/IAThL TIOMCK, aHaJIu3,
CHCTEeMAaTU3aLuI0 W WHTEPIIPEeTAl[ui0 MHGOPMAIMA pa3/MuHbIX BUAOB U (HOpM
TIpe/ICTaB/IeHNS];

OLIeHHBATh ZIOCTOBEPHOCTh MH(OPMaIHH;

WCTIO/Tb30BaTh  CpeAcTBAa  WHGMOPMAI[MOHHBIX W KOMMYHMKAI[MOHHBIX
TEXHOJIOTUM B peIlleHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPraHU3allMOHHBIX
33au C cobOmoseHreM TpeOOBaHWI SProHOMUKH, TEeXHUKU 0e30I1aCHOCTH,
TUTHEeHBbl, pecypcocOepe)XeHMs], TIPAaBOBBIX M  3THYECKMX HOPM, HOpPM
nHGOpPMaI[MOHHOM 6e301acHOCTH;

CO3/laBaTh TEKCThl (PM3UUECKOTO COJIEP)KaHHWsI B Pa3MuUHBIX (popmarax c
yuéTOM Ha3HaueHUs1 MHPOPMALUHY U 1[eJIeBOM ayJUTOPHH, BBIOMpasi OMTHMAaTbHYHO
dbopMy TpezicTaB/IeHUs ¥ BU3ya/TH3al[iH.

KoMMyHHKaTHBHbIE YHHBepCa/IbHbIe yueOHbIe JeiCTBHUS:
OCYIIeCTB/IATh 00IIjeHre Ha YpoKax (M3UKH U BO BHEYPOUHOH JIesiTe/IbHOCTH;
pacrio3HaBaTh MPEeATOCHITKA  KOH(MIMKTHBIX CUTyallud UM CMAr4aTth
KOH(/TUKTHI;



pa3BEPHYTO W JIOTUYHO M3JlaraTh CBOKO TOUKY 3peHMsl C HCII0/b30BaHHEM
SI3bIKOBBIX CPEJICTB;

TOHKMMAaTh U UCMO0JIb30BaTh MpeUMYyllleCTBa KOMaH/JHOW YU WH/VBUAYaJTbHOU
paboTh;

BLIOMpATh TEMAaTHKy M METO/bl COBMECTHBIX JIeCTBUM C YUYETOM OOIIMX
MHTEepeCcOB Y BO3MOXKHOCTeH KaXK/I0ro ujieHa KOJI/IeKTUBA;

MPUHMMATh [eJI1  COBMECTHOW JIesiTeTbHOCTH, OpraHW30BbIBaTb U
KOOD/JJMHUPOBAThb [EMCTBUSI MO €€ [OCTWKEHHUIO: COCTaB/ATh IJIaH [eMCTBUH,
pacrpefiefiiTh POMM C YYETOM MHEHHWM YUYaCTHHUKOB, OOCY>XJaTb pe3y/IbTaThbl
COBMECTHOM paboThI;

OLIeHVMBAaTh KaueCTBO CBOEr0 BKJaJa M KaXKJOro ydacTHUMKA KOMaH[Ibl B
OOIIMiA pe3y/ibTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

rpejijlaraTb HOBble TIPOEKThbI, OLIEHUBaTb HJeW C TO3ULHUA HOBU3HBI,
OPUTHMHA/IbHOCTU, MPaKTUYeCKOW 3HaUMMOCTH;

OCYILLeCTB/ISITh TIO3UTHMBHOE CTpaTeruyeckoe TIOBeJjeHWe B Pa3/MYHBIX
CUTYaI[UsIX, TIPOSIBJISITE TBOPUECTBO M BOOOpakeHHe, ObITh MHUITMATUBHBIM.

Pery/aTHBHBIE YHUBEpPCa/IbHbIE yUeOHbIe el CTBUA
Camoopranusanus:

CaMOCTOSITe/TLHO OCYILeCTB/ISATh TI03HABATENbHYIO ZesTeTbHOCTh B 00/1acTH
GU3MKM U aCTPOHOMWHU, BBLISIBISTH MpOOAeMbl, CTaBUTh U (DOPMYIMPOBAThH
coOCTBeHHbIE 33/]auM;

CaMOCTOSITeJTbHO COCTaB/ISATh TUIAH PeIleHHs] PacUETHBIX M KaueCTBEHHBIX
3ajiay, TI/IaH BBITIOJIHEHUS TIPAKTHUUECKOH PaboThl ¢ yUETOM UMEIOIHUXCSI PeCypCOB,
coOCTBEHHBIX BO3MOXKHOCTE! 1 TIPeIIIOUTeHHH;

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;

PACIIUPSTh PaMKH yueOHOTo TIpe]MeTa Ha OCHOBE JTMUHBIX TTPe/IITOUTeHHH;

JleflaTh  OCO3HAHHBIM BLIOOp, ApPryMeHTHpPOBaThb €ro, OpaTrb Ha ce0s
OTBETCTBEHHOCTbH 3a pellieHue;

OLIEHHBAaThb TTPUOOPETEHHBIN OIbIT;

criocobcTBoBaTh (DOPMHPOBAHWIO U TIPOSIBJIEHUIO SPYAUIMH B 00/1aCTH
(bHU3MKH, TIOCTOSIHHO TIOBBIILIATh CBOM 00pa30BaTe/IbHBIN U KYIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHA/TbHbBIN HHTE/I/IEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyaIllWsIM, BHOCHUTh KOPPEKTHBBLI B JIeSITe/IbHOCTD,
OLIeHHMBATh COOTBETCTBHE Pe3y/bTaTOB 1[eJIsIM;

B/a/IeTh  HaBbIKAaMK  TI03HaBaTe/JIbHOM  pedyieKcMd  KaK — OCO3HaHUSA
CoBepIllaeMbIX [JeNUCTBUM U MBIC/UTENbHBIX TIPOLECCOB, WX pe3y/JbTaTOB MU
OCHOBaHMUI;

WCTI0/Tb30BaTh TIPUEMBI pedyieKCHU /sl OL[eHKHA CHTYallud, BbIOOpa BEpHOTO
pelileHus;



yMeTb OL|eHMBaTh PUCKHM M CBOEBPEMEHHO TPHWHUMATh pelleHusi 10 MX
CHIDKEHMIO;

MPpUHUMaTh MOTHBBI W apryMeHThbl JApPYTMX TIPU aHaju3e pe3y/bTaToB
JesiTeNTIbHOCTY;

TIPUHUMATH Cebsl, TTOHUMasi CBOM HeIOCTaTKU U JOCTOMHCTBA;

MPUHMMAaTh MOTHBBI W apryMeHThl JApPYTMX TIPU aHajau3e pe3yJ/bTaToB
JesiTeNTbHOCTY;

TIpU3HaBaTh CBOE TTPABO U MPABO JIPYTHX Ha OLIHNOKH.

B rmipoliecce AOCTM>XKeHUsI JTUUHOCTHBIX pe3y/bTaTOB OCBOEHHs TMPOrPaMMbI
no ¢usuke A YypOBHA cpeAHero oOiiero obpa3oBaHus y 0OydJaroImxcs
COBEPIIIeHCTBYeTCS IMOLIMOHATLHBIN VHTeJ/IeKT, TIpe/iroiararoIuii
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUsI, BK/TFOUAOIIero CrioCOOHOCTb MOHUMAaTh CBOE SMOLIMOHA/IbHOE
COCTOsIHWE, BU/IETh HarlpaB/ieHHsl Pa3BUTHs COOCTBEHHOW SMOIMOHAILHOM Ccephl,
ObITh YBEPEHHBIM B cebe;

caMOpery/IMpoBaHus, BKJ/IIOUAIOIIEr0 CaMOKOHTPOJIb, yYMeHWe TpHUHHUMATh
OTBETCTBEHHOCTb 3a CBOE& TIOBefileHWe, CIIOCOOHOCTb aZIalTUPOBaThCA K
IMOL[MOHAIbHBIM W3MeHeHHUsIM U TIPOSIB/ISITh THOKOCTb, OBbITH OTKPLITHIM HOBOMY;;

BHYTPeHHel MOTUBAIIUM, BK/IIOUalolllell cTpeM/ieHue K JOCTY)KEHUIO 11e/Th U
ycrexy, ONTUMU3M, WHUIMAaTUBHOCTb, YMeHUe [eMCTBOBaTh MUCXOAS W3 CBOUX
BO3MO>KHOCTEM;

IMIIATHH, BK/IHOYaroIlel criocoOHOCTh TIOHUMAaTh IMOLMOHA/IbHOE COCTOsTHUE
JPYTUX, YUWATHIBAaTb €ro TIPH OCYIIeCTB/IeHWH OOIeHns, CrocobHOCTh K
COUYBCTBUIO U COTIEPEXXUBAHUIO;

COLIMaNbHBIX HaBBbIKOB, BK/TOUAIOIIUX CTIOCOOHOCTH BBICTPAUBATh OTHOIIIEHUS
C IpyTUMH JIFO[IbMU, 3a00TUTHCS, TPOSIB/IATL UHTEPeC U pa3peliaTb KOH(IUKTHI.

IMPEIMETHBIE PE3YJ/IBTATHI

K koHily obyuenunss B 10 k/acce mpeaMeTHble pe3y/bTaThl Ha 0a30BOM
YPOBHE [IOJDKHBI OTPaXkaTh C(HOPMUPOBAHHOCTh Y 00YJaOIIUXCS YMEHH:

JEMOHCTPUPOBaTh Ha TMpUMepax po/jb U MeCTO (PU3MKU B (DOPMUPOBAHUU
COBPEMEHHOW Hay4YHOW KapTHWHbI MHpPa, B Pa3BUTUM COBPEMEHHOM TEXHUKU U
TeXHOJIOTUH, B PaKTUUYECKOU JeATe/IbHOCTHU JIOel;

YUUTHIBAaTh TpaHULbl TIPUMEHEHUs] HW3YUeHHBbIX (U3UUeCKUX Mo/ienei:
MaTepuasbHasi TOUKa, MHepl[MajbHas CUCTeMa OTCUYéTa, abCO/IFOTHO TBEpAOe TeJo,
W/ieaqbHbIM ra3, MOZeJIM CTPOEHUS ra30B, KUJKOCTEN U TBEPABIX TeJ, TOUEUHBIU
3JIeKTPUUeCKUM 3apsifi TP pellieHny (pU3nuecKrx 3ajay;

pacrio3HaBath (hr3nuecKye siBjieHus (IPOLeCcChl) U OOBSICHITh MX Ha OCHOBE
3aKOHOB MeXaHWUKH, MOJIEKYJIIPHO-KWHETUYEeCKOM TeOpUH CTPOEHHs BelecTBa U



3JIEKTPOJUHAMUKUA:  paBHOMEpPHOe U  PAaBHOYCKODEHHOe  IIPSMOJIMHEeNHOoe
JBIDKeHWe, CBOOOJHOe TMajieHue Tesl, ABWXKeHWe 110 OKPY)KHOCTH, WHepLus,
B3auMo/ielicTBue Ten, quddy3us, OPOYHOBCKOe [BUKeHHE, CTPOEHHe >XUJKOCTel
Y TBEPABIX TeJl, u3MeHeHre 00BEMa Tesl MpU HarpeBaHUU (0XJIaXKIeHUH), TETJIOBOe
paBHOBecue, HCIlapeHue, KOHJeHcalys, IUIaB/IeHue, KpUCTa/Iu3alus, KUIleHue,
BJI&)KHOCTb BO3/jyXa, IOBBLILIEHNE [aB/IeHUs rasa [IPU ero HarpeBaHUU B 3aKPLITOM
cocyze, CBfA3b MeXAy IlapaMeTpamMu COCTOSHHSA Trasa B  M30IIpoLieccax,
3/IeKTpU3aLs TeJl, B3aUMO/elCTBHe 3apsifiOB;

OMHUChIBaTh MeXaHWYeCcKoe [BIDKEHHWe, WCI0/b3ysl (pU3nuecKre BeUUYMHBIL:
KOOpAUHaTa, IyTh, [epemelleHue, CKOPOCTb, yCKOpeHue, Macca TeJja, CUJa,
VMIIy/IbC TeJjla, KMHeTHYeCKasl 3Heprus, MoTeHIMajbHasgd SHeprus, MexaHuuyeckas
pabora, MexaHWYecKas MOIIHOCTb; TIPM OMNMCAHWUM TIPaBUIBHO TPAKTOBAaTh
¢u3nUecKdii CMBIC/T UCIIO/b3yeMbIX BeJWYMH, WX 0003HaueHUsi U eJWHUILIbI,
HaxXOZUTb ()OPMYJIbl, CBS3bIBAIOLLME [aHHYIO (PU3NUECKYIO BeMUMHYy C [PYTUMHU
BeJIMYMHAMU;

OMUCHIBATH W3yUEHHbIE TeIUIOBble CBOMCTBA TeJ W TeIUIOBble SIBJIEHUS,
VCTOJb3ysl (pr3UuUecKre BeJWYMHBL: JlaB/ieHUWe Tasa, TeMmIlepaTypa, CpeaHss
KUHeTHYeCKas SHeprus XaOTUYeCKOro [BIKEHHS MOJIeKYJ, CpefHeKBaJpaTuyHas
CKOpPOCTb MOJIEKYJI, KOJIMYeCTBO TEIUIOThI, BHYTPEHHsisl SHeprus, paboTa rasa,
KO3(QQULMEHT T10/Ie3HOT0 [JIeHCTBUSL TeIIOBOTO JIBUraTesisl; TIPU OINKCAHUU
NIPaBW/IBHO TPAaKTOBaTh (DU3WYECKUM CMBICJI MCHOMb3yeMbIX BeIUUYMH, HX
obo3HaueHWss W e[WHULbl, HaXOAWUTb (OPMYJbI, CBSI3bIBAIOLME [IAHHYIO
(bY3UUeCKY0 BeJTMUYKMHY C APYTUMU BeJTUUHMHAM;

OMUCHIBATH U3yUeHHbIe 37IeKTPUUeCKHe CBOMCTBA BellleCTBa U 3JIeKTpUYeCKHe
siBJIeHUs1 (IIPOLIeCChl), UCIO0JIb3Ysl (PM3MUYEeCKHe BeJUUMHBI: 37IeKTPUYeCKUuM 3apsf,
JIeKTpHUYeCKoe I10j1e, HalpsUKEHHOCTh I10J1s, MOTeHL|as, pasHOCTh ITOTEeHLUAJIOB;
MpU  ONMWCAHWUM TPAaBWIBHO TPAKTOBaTh (PU3WUECKUM CMBICJ HCIIO/Ib3yeMbIX
Be/IMUMH, MX O00O03HAueHWs W eJWHUIIbI; YKa3blBaThb (POPMYJIbI, CBsI3bIBalOIIIVe
JlAHHYIO (PU3MUECKYIO BeJIMUMHY C [PYTUMU BeJIMYMHAMY;

aHa/IM3UpOoBaTh (PU3MUeCKUe IpOLeCChl U SIBIEHUs, UCMO/b3ys (U3NUYecKue
3aKOHBI ¥ MIPUHLIUIILL: 3aKOH BceMUpHOro taroreHus, I, IT u III 3akoHb! HbrOTOHA,
3aKOH COXpaHeHWsl MeXaHW4YeCKOM SHEpPruM, 3aKOH COXPaHeHWs HWMITYJ/IbCa,
NIPUHLIAIT CYMepro3uLMd CWI, MPUHLUII PaBHOIIpaBUA HHepLUa/IbHBIX CHUCTeM
OTCYéTa, MOJIeKY/IAPHO-KUHETUYECKYI0 TEOpHUI0 CTPOEHUs BelleCTBa, ra3o0BbIe
3aKOHBI, CBSI3b CpeJHel KMHEeTUUeCKOW SHePryuy TeIIOBOr0 [BU)KEHUS MOJIEKYI C
abCo/IOTHOM TemrepaTypol, MepBblii 3aKOH TepMOJAVUHAMUKH, 3aKOH COXPaHeHUS
9JIeKTPUYECKOro 3apsja, 3akoH KyjioHa, Ipy 3TOM pas3ivyarh CJA0BECHYIO
(OpMy/IMPOBKY 3aKOHa, ero mMaTeMaTh4yeckoe BbIpa’KeHue U YCJI0BUS (TpaHMLIbI,
06J1acTH) IPUMEHUMOCTH;



OOBSICHSITH ~OCHOBHbI® TIPUHIUIIBI ~ J€MCTBUS ~ MallliH, TpUOOpPOB U
TEXHUUYECKUX YCTPOMCTB; pa3InuaTh YC/IOBUSI MX 0€30IacHOr0 HCIO/b30BaHUA B
TIOBCe/IHEBHOM »KU3HM;

BBITIOJTHATh IKCTIEPUMEHTHI TI0 HWCCeIoBaHUIO0 (DU3MUECKUX sBJIEHUN U
TIPOL[ECCOB C MCTIOb30BaHUEM TMPSIMBIX M KOCBEHHBIX H3MepeHHH, TpPU 3TOM
dbopMynvpoBath TipobsieMy/3ajjauy UM TUMOTe3y YyuyeOHOTO 3KCIMepUMeHTa,
coOupaTh yCTAaHOBKY W3 IMPeJIOKeHHOTO 000pYy/I0BaHUS, MPOBOJUThL OIBIT U
dhopMyTMpoBaTh BHIBO/IbI;

OCYIIIeCTBJISITh MPsIMble ¥ KOCBEHHbIe M3MepeHUs] PU3NUeCKUX BeJTUUWH, TIPU
3TOM BBLIOMpATh ONTUMAJIBHBIA CMOCOO WM3MepeHUsi M UCI0/Ib30BaTh H3BECTHBIE
METO/IbI OI[eHKH TIOrPeITHOCTeH N3MepeHHH;

WCC/IeIOBaTh  3aBUCUMOCTH  MEXAy  (U3NUeCKUMH  BeJIMUYMHAMH  C
WCTIO/Tb30BaHUEM TIPSIMBIX W3MepeHHH, TPU 3TOM KOHCTPYMpPOBaTh YCTAHOBKY,
¢buKCcHpoBaTh pe3yJ/bTaThl TOJyUeHHOW 3aBUCMMOCTH (DH3UUECKUX BEeJIUYMH B
BU/ie Tabmuil ¥ TpadrKOB, /ie/laTh BBIBOZBI 110 pe3yJibTaTaM MCC/IeJ0BaHuS;

cobsrofaTh mpaBusia 6e30mMacHOro Tpy/a MpU MPOBeJeHUU UCC/Ie/JOBaHUMN B
paMKax yueOHOro »3KCliepuMeHTa, yueOHO-MCC/ie[loBaTeTbCKOM U TIPOEKTHOMN
JesiTe/IbHOCTA C WCI0/Ib30BaHHeM W3MepUTe/bHBIX YCTPOWMCTB M 71abopaTOpHOTO
obopyIoBaHus;

pelllaTb pacyéTHble 3alaud C SIBHO 3aZlaHHOW (PU3UUeCKON MO/esbo,
WCTI0JTh3YS (hr3UuecKre 3aKOHbI Y TIPUHLIUIIBI, Ha OCHOBE aHa/iM3a YC/IOBUS 3a/lauu
BbIOMpaTh (PU3MUECKYI0 MOJe/ib, BbIJeNATh (hr3nueckre BeIUUUHBI U (HOPMYIIbI,
HeoOXouMbIe 11 e€ pellleHus, TTPOBOANTb PACUéThl U OLIEHHWBATh PeaybHOCTh
TI0/TyUeHHOTO 3HaueHus1 (hU3UUeCKON BeJIMUNHBI;

pelllaTh KaueCTBeHHbIe 3a/lJauM: BbICTPAaUBaTh JIOTUUECKHA HEeIPOTHBOPEUNBYHO
L[eTIOUKY pacCy’X[ieHhi C Oropoi Ha H3yuyeHHble 3aKOHbI, 3aKOHOMEPHOCTU U
bu3nUecKre IBJIeHMS;

WCTIO/Ib30BaTh ~ TIPM  pellleHWHd  yueOHBIX  33/ad  COBpeMEeHHbIe
vHGOpMaI[MOHHbIE TEXHOJIOTUW [l TIOWCKA, CTPYKTYPUPOBAHUSI, UHTePIpeTaIiuu
Y TIpe/icTaB/ieHys yueOHOM W Hay4YHO-TIONY/ISIpHOW MH(OpMaLiY, TTO/TydYeHHOU U3
Pa3IMUHBIX UICTOYHUKOB, KDUTHUECKH aHAaTM3UPOBAaTh T0/TyuyaeMyro HH(pOpMaIuio;

TIPUBOJUTH TIPUMEPhI BK/IaJla POCCUHUCKUX U 3aPYOe)KHBIX YUEHbIX-(DH3UKOB B
pa3BUTHE HayKH, OOBsSICHEHHe TIPOIIeCCOB OKpPYJKalolero Mupa, B pPa3BUTHE
TeXHUKU U TeXHOJIOTUM;

HCTI0/Tb30BaTh TEOPeTHUeCKHe 3HaHUsS 10 (U3MKe B TIOBCEHEBHOM >KU3HU
nist obecrieueHus: 6e30MacHOCTH TIpU oOpallieHny ¢ TIpubopaMy U TeXHUUeCKUMH
yCTPOMCTBAaMH, [jisi COXpaHeHUs 3/JOPOBbsl U COOJIFOZIeHUsT HOPM 3KOJIOTUYECKOTO
TIOBe/IeHHs1 B OKpYy»Katollleil cpejie;



paboTatb B TpyMre C BBIOJIHEHWEM pa3/dyHbIX COLMAIBHBIX PpOJIe,
TJIaHUPOBaTh paboTy TPYIIbI, pal[MOHAJbHO pacripefiesisiTh 00S3aHHOCTH U
TJIaHUPOBATh JEeSITe/IbHOCTh B HECTAHAAPTHBIX CUTYALUSIX, aZleKBaTHO OL|€HHWBAaTh
BKJIaJl KaXX/IOTO M3 YUaCTHUKOB T'PYIITILI B PellleHre pacCMaTpUBaeMoi TTpo0IeMbl.

K xonily obyuenusi B 11 kjacce mpeaMeTHbIe pe3y/bTaThl Ha 6a30BOM
YPOBHE [I0JDKHBI OTpaXkaTb C(HOPMUPOBAHHOCTh Y 00yYarOIIMXCsl YMeHU:

JIeMOHCTPHUPOBaTh Ha TIpUMepax pojb U MeCcTOo (Pu3Ku B (HOPMHUPOBAHUU
COBPEMEHHOW Hay4YHOW KapTHHbI MHpPa, B PAa3BUTHUM COBPEMEHHOM TEXHUKU U
TeXHOJIOTMM, B MPAKTUYECKOU MAesiTe/IbHOCTH JIOZEeH, 1IeJIOCTHOCTh U €UHCTBO
(bu3rMuecKor KapTUHBI MUDa;

YUUTBIBaTh TpaHULIbl TPUMEHEHUS HW3YUeHHbIX (PU3NUEeCKUX MO/jesen:
TOYEUHbIN 3JIEKTPUYECKUM 3apsif], JIyd CBeTa, TOUEUYHbIM UCTOYHUK CBETa, siiepHast
MOJieJib aTOMa, HYK/JOHHAas MOJe/ib aTOMHOIO siipa TPU pelleHud (rU3udecKux
3a/ay;

pacrio3HaBath (hy3NUecKye siBjieHUs (ITPOLiecChl) U OOBSACHATh MX Ha OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKU Y KBAHTOBOUW (PU3UKU: 3/IeKTpHUUecKas TIPOBOJUMOCTb,
TEeIJI0BOe, CBETOBOE, XMMUUECKOe, MarHUTHOE [eWCTBUS TOKa, B3aUMOJENCTBUE
MarHuTOB, 5JIGKTPOMarHUTHasi WHAYKLUS, [JeUCTBMEe MAarHWTHOTO TIO/S Ha
TIPOBOIHUK C TOKOM U [IBIDKYIIUHCS 3apsifi, 3/1eKTPOMarHUTHbIE KOJie0aHWS |
BOJIHBbI, MPSIMOJIMHEMHOE pachpoCTpaHeHWe CBeTa, OTpakeHue, TMpeioMIIeHue,
vHTepdepeHusi, audpakuus W 0oJspu3alys CBeTa, [UCIEpPCUsi  CBeTa,
dboTtoannekTpuueckul 3pdekT (poToaPpdeKkT), CBeTOBOe /aBieHue, BOSHUKHOBEHUE
IMHEWYaTOr0 CrheKTpa aroMa BOJOpOJa, eCTeCTBeHHass W WCKYCCTBEHHasi
PaZiI0aKTUBHOCTB;

OMUCHIBAaTb M3y4YeHHble CBOMCTBA BelllecTBa (371eKTpUUECKUe, MarHUTHbIe,
ONTUYECKUe,  SJIEKTPUYECKYI0  MPOBOAUMOCTb  pa3/iMuHbIX  Cpell) U
3/7IeKTPOMarHuTHbIe siBJieHUs (TIPOLIeCChl), MCIOb3ysd (U3NUeCKue BeTUUYUHBI:
57IeKTPUYECKUM 3apsifi, CWJla TOKa, 3JIeKTPUUeCKOe HampsbKeHue, 3/1eKTpUUecKoe
COTIPOTHBJIEHWE, Pa3HOCTb TOTEHIIMA/IOB, 3/eKTPO/IBIKYIas Cua, paboTa TOKa,
VHAYKLYS MarHWTHOTO mons, cuina Awmrmepa, cwia JlopeHlja, WHAYKTUBHOCTb
KaTYILKH, SHeprusi 37eKTPUYeCKOr0 WU MAarHWTHOrO [MOJied, MepuoJi M 4YacToTa
KonebaHuii B KojiebaTelbHOM KOHType, 3apsii W CHJa TOKa B TIpoljecce
rapMOHMUECKUX 3JIEKTPOMarHUTHBIX KojebaHuii, ¢OKycHOe paccTosiHhe U
ONTUYeCKasi CWla JIMH3bl, MPUA OMNWCAHUU TPAaBUIBHO TPAKTOBaTb (PU3UUECKUU
CMBIC/T WCITO/Ib3yeMbIX BeJWUMH, WX O0003HaueHWs W eJUHUIIbI, YKa3bIBaTh
dbopMmy/ibl, CBsA3bIBalOI[ME [IAHHYI0 (PU3WUYECKYyl0 BeJWUMHY C JAPYTUMH
BeJIMUMHAMUY;

OMUCHIBATb H3YUYEHHble KBAaHTOBbIE SBJIEHUS W TIPOLIECCHI, UCMOJb3YS
(r3nyeckre BeTUUYMHBI: CKOPOCTh 3/IEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI U



YyacToTa CBeTa, SHePrys U UMIY/IbC (POTOHA, Nepuo/| Moaypacraja, SHeprus CBSI3u
aTOMHBIX si/iep, TpPH OIMCAHWW TIPaBUIBLHO TPAKTOBaTh (DU3MUYECKUN CMBICT
WCTIO/Tb3YEMBIX BEJIMUMH, WX 0003HAUeHUS W eAWHUIIbI, yKa3biBaTh (POPMYIIbI,
CBsI3bIBAIOIME [IlaHHYH0 (DU3UUECKYI0 BeJWYMHY C JpYTMMU BeJMYUHAMMU,
BBIUUC/IATH 3HaUeHUe (PU3NUecKor BeTMUUHBI;

aHa/JIM3MpOBaTh (PU3WUECKUe TMPOLIECChl U SIBJIEHUS, UCIOJb3ys (PU3NUYecKue
3aKOHbI W TIPUHIUMBL: 3aKOH OMa, 3aKOHbI T10C/Ie/IoBaTeTbHOT0 U Tapasijie/ibHOro
Coe/lMHEeHUs TIPOBOJIHUMKOB, 3aKOH [[koynsi—/leHlla, 3aKOH 3/1eKTPOMarHUTHOU
VHAYKIWY, 3aKOH NPSMOJIMHEMHOTO pacipoCTpPaHeHUs! CBeTa, 3aKOHbI OTpakKeHUst
CBeTa, 3aKOHbI Mpe/iOM/IeHHs CBeTa, YpaBHeHHe ODuHIITelHa A1 GoTo3ddekTa,
3aKOH COXpaHeHUsI SHepruM, 3aKOH COXpaHeHHWs UMIY/bCa, 3aKOH COXpaHeHUs
3JIEKTPUUECKOTO 3apsijia, 3aKOH COXpaHeHWsl MacCOBOTO UwMcJjia, MocTy/atkl bopa,
3aKOH Pa/IM0aKTHUBHOIO Pacriajia, Py 3TOM pa3/inMyaTh CJ0BECHYIO (hOPMY/IUPOBKY
3aKOHa, ero MareMaTWyeckKoe BbIpaKeHWe U YyCJI0oBUSI (TpaHULIbI, 00J1aCTH)
TIPUMEHUMOCTH;

orpeJe/sSTh HaripaBjeHue BeKTopa WHYKIMA MarHUTHOTO T0JIsi TIPOBOJHUKA
C TOKOM, Cu/ibl AMriepa U CWJibl JIopeH1]a;

CTPOUTb W OIMCBhIBaTh H300pakeHue, CO3/jlaBaeMoe TIJIOCKAM 3epKasioM,
TOHKOM JIMH301;

BBITIOJIHATb 9KCIIEPUMEHTHI TI0 MCC/Ie/loBaHUI0 (DU3MUECKUX SIBJIEHUA WU
TIPOLIECCOB C MCII0J/Ib30BaHUEM TIPSIMbIX M KOCBEHHBIX W3MEDEeHWM: MpU 3TOM
dopmynvpoBath TipobsieMy/3ajjauy UM TUMOTe3y YyuyeOHOTO 3KCIepUMeHTa,
coOMpaTh yCTAaHOBKY W3 IMPeJIOKeHHOT0 000pYy/I0BaHUS, MPOBOJUThL OIBIT U
(hopMyMpoBaTh BHIBO/bI;

OCYLECTBJISITh MPsIMble U KOCBEHHbIe M3MepeHUs (PU3NUYeCKHX BeJIMUWH, MPU
3TOM BBIOMpATh ONTUMAJIbHBIA CMOCOO WM3MepeHUsi U WCII0/Ib30BaTh H3BECTHBIE
MeTO/Ibl OLIeHKH TIOTPeITHOCTel W3MepeHuU;

WCCNeloBaTh 3aBUCHMMOCTH  (DM3UUECKUX BeJIMUMH C UCIO/b30BaHUEM
MPSIMBIX U3MEpEeHWM: TMpPU 3TOM KOHCTPYUPOBaTb YCTaHOBKY, (DPUKCHPOBATh
pe3yJibTaThl TMOJyYeHHOM 3aBUCMMOCTU (PU3WUYECKUX BeJWYMH B BUJe Tabaul] u
rpaduKoOB, /ie/iaTh BBIBO/IbI 110 pe3yJ/ibTaTaM MCC/e/l0BaHuUS;

cobmoaTh mpaBria 0e30MMacHOTO TPy/Ja TP MPOBeZieHUU WCC/ieflOBaHUN B
paMKax yueGHOro 3KCliepuMeHTa, yueOHO-MCC/ie[joBaTeTbCKOM U TIPOEKTHOMN
JesiTe/IbHOCTU C WCI0/Ib30BaHHEeM W3MepUTe/bHBIX YCTPOWMCTB M 71ab0paTOpHOTOo
obopyloBaHus;

pelllaTb pacuyéTHble 3alaud C SIBHO 3aZlaHHOW (U3UUeCKON MOJesbto,
WCIoJb3ys (hr3nUecKre 3aKOHbI Y MPUHLIUIIBI, HA OCHOBE aHa/u3a yC/I0BUS 3aJauu
BbIOMpaTh (PU3MUECKYI0 MOJe/ib, BbIJeNTh (hr3nueckre BeIUUMHBI U (HOPMYIIbI,



HeoOXoJuMble 11 eé pellleHus], TIPOBOAUTb PACUéThl U OLIEHWBATh PeasbHOCTh
MOJIyYEeHHOT0 3HaueHUs (PM3UUeCKOW BeJIMUMHBI;

pelllaTh KaueCTBeHHbIe 3a/lauM: BbICTPAaUBaTh JIOTMUECKHA HEelPOTHBOPEUNBYHO
LIE[I0YKY PAaCCY’>K[JeHUU C OMOpOM Ha H3yUeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH H
dbu3rueckue siBJIeHUS;

WCTOJb30BaTh  TPU  pellieHMu  yueOHBIX  3a/@ad  COBpeMeHHbIe
vH(bOpMaI[MOHHbIe TeXHOJIOTUM /ISl TIOMCKA, CTPYKTYPUPOBaHUsI, UHTepIIpeTaliuu
U TIpe/iCTaB/ieHus1 yueOHOWM ¥ Hay4HO-TIONY/IsIpHON MH(OPMALUK, M0TyueHHON U3
Pa3IUYHBIX UCTOYHUKOB, KDUTHUECKU aHAaTM3HUPOBaTh T0/yuyaeMyr0 UH(pOpMaIuio;

OOBSICHSITH TIPUHLIUIBI  J€MCTBUSI MalllMH, TPUOOPOB W TeXHUUeCKUX
YCTPOMCTB, pa3/inyaTh YCIOBUS UX 0€30MacHOr0 MCIO/Ib30BaHUS B MTOBCEJHEBHOMN
YKU3HU;

TIPUBOJUTH TIPMMePbI BK/IaJla POCCUNUCKUX U 3aPYOe)KHBIX YUEHbIX-(DHU3UKOB B
pa3BUTHE Hayku, B 0ObsCHeHHe TpPOLIeCCOB OKpY)Karolllero Mupa, B pa3BUTHE
TeXHUKHU U TeXHOJIOTUH;

VICTI0/Tb30BaTh TeOpeTHYeCKHe 3HaHUs M0 (pU3uKe B TMOBCEJHEBHOU >KU3HU
J71s1 obecrieueHus1 6€30MaCHOCTH MpU 00palljeHuy ¢ TIPUOopaMu M TEXHUUECKUMH
yCTPOMCTBaMH, [jisi COXpaHeHUs 3/JOpPOBbsi U COOJIIOZIeHUs] HOPM 3KOJIOTUYEeCKOTO
TIOBe/IeHHs1 B OKpY»Katollleid cpefie;

pabotaTb B TpyIlie C BBINOJHEHUEM Ppa3/MUHBIX COLIMAIBHBIX pOJieH,
TJIaHUPOBaTh paboTy TpyMmbl, palMOHA/JLHO pacrpefenissTb 00S3aHHOCTH U
TJIAHUPOBATh JleATeTbHOCTh B HeCTaHZAPTHBIX CUTYalMsX, afleKBaTHO OL|eHUBATh
BKJIa/l K&XK/IOTO U3 YUaCTHUKOB TPYIIIILI B pellieHre pacCMaTprUBaeMoi pobieMbl.



TEMATHUYECKOE IVNTAHUPOBAHUE

10 KV/TACC
KoinuyecTrBo yacos JJIEKTPOHHbIE
HaumeHoBaHMe pa3jesioB U TeM (udpossbie)
Ne n/nn KonTposbnbie | IIpakTHnuecku
NPOrpamMMbl Bcero oOpa3oBare/ibHbIE
padoThI e padoThI
pecypchl
Pazpen 1. PU3UKA 1 METO/IbI HAYUHOI'O ITO3HAHUSA
bubmioTeka [IOK
1.1 ®u3KKa U MeTO/bl HAYYHOI'O IT03HAHUS 2 https://m. edsoo.rw/7f41bf72
Wtoro no pa3zpeny 2
Pa3zpen 2. MEXAHUKA
bubmoTeka [IOK
2.1 Kunemarka 7 https://m.edso0.ru/7f41bf72
bubmoreka [IOK
22 Huramika 7 https://m.edsoo.ru/7f41bf72
2.3 3aKOHbI COXpaHeH!sl B MeXaHUKe 6 1 1 Bubmaorexa IOK
https://m.edsoo.ru/7f41bf72
Wtoro 1o paszeny 20
Pazpen 3. MOJIEKYJIIPHASA ®U3NKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYISIPHO-KUHETUYECKOU 9 1 Bbubmumoreka LIOK
) TeOpUU https://m.edsoo.ru/7f41bf72
bubmoTeka LIOK
3.2 OCHOBLI TEpMOAMHAMHKH J 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHYS Bell|eCTBa. 5 bubmmoreka ITOK

®a30BbIe rnepexobl

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




Wtoro no pa3peny

23

Paspen 4. DJIEKTPOJJMUHAMUKA

bubmoTeka [IOK
4.1 OIeKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
40 [ToCcTOsIHHBIN 3/1eKTPUYeCKUU TOK. TOKH B 12 Bbubmioreka IIOK
) pasIMUHBIX Cpeax https://m.edsoo.ru/7f41bf72
Wtoro no paspeny 22
PesepBHOe Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 KJIACC

KoimuyecTrBo yacoB JJIEKTPOHHbIE
HaumeHoBaHue pa3jesioB U TeM (uucdposbie)
Ne i/ Konrposbhbie | IlpakTnueckue
NMPOrpamMMbl Bcero obpa3oBare/bHbIE
padoTsI padoThI
pecypchl
Pa3pen 1. JJIEKTPOJJMUHAMUKA
11 MarsuTHoe 11osie. 3/1eKTpOMarHuTHasi 1 1 3 bubnuoreka LIOK
’ UHIYKLYS https://m.edsoo.ru/7f41c97c
Wroro nio pasgeny 11
Pa3pen 2. KOJIEBAHUS 1 BOJ/IHbBI
71 MexaHuueckyre U 3/IeKTPOMarHUTHbIE 9 1 Bubmioreka LIOK
) Koj1e6aHust https://m.edsoo.ru/7f41c97c
59 MexaHuueckue U 3/1eKTpOMarHuTHbIe 5 1 bubnuoreka LIOK
) BOJIHBI https://m.edsoo.ru/7f41c97¢c
2.3 Oruka 10 3 Bubmiorexa LIOK
https://m.edsoo.ru/7f41c97c
Wtoro no pa3peny 24

Pa3gen 3. OCHOBBI CIIEIITAJTIbHON TEOPUM OTHOCUTE/IbHOCTH

31 OcHOBBI CrielaaIbHONM TeOpUr 4 1 bubmoreka IIOK
OTHOCUTETLHOCTU https://m.edsoo.ru/7f41c97c
WToro 1o pasgeny 4
Pazgen 4. KBAHTOBAS ®U3UKA
4.1 O/neMeHThbl KBAHTOBOM ONTUKHU 6 Brbmorexa LOK

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




bubmioreka LIOK

4.2 4
CTpoenye aToma https://m.edsoo.ru/7f41c97c
bubmioreka LIOK
4. A
3 TOMHOE ARPO > https://m.edsoo.ru/7f41c97c
Nroro nio pa3geny 15

Paszpen 5. 9JIEMEHTBI ACTPOHOMMUWUN 1 ACTPODPU3UKH

bubmoreka IIOK

5.1 O/eMeHThbI aCTPOHOMUM U aCTPO(PU3UKU 7 hitps://m.edsoo.n/7f41c97c
Wtoro no paszeny 7
Paszgen 6. OBOBIIAROIIEE ITOBTOPEHUE

61 | OfoGuaiouee novtoperve ‘ S
Wroro nio pasgeny 4
Pe3epBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IIOYPOYHOE IVIAHNPOBAHUE

10 KJIACC
KonnyecTBo yacos JJIEKTPOHHbIE
Jara
Ne nudpoBbIie
Tema ypoka KontposibHble | IIpakTHueckue | H3YyUe€HH
n/n Bcero oOpa3oBare/ibHbIE
padoThI padoThI A
pecypchl
®du3uKa — Hayka O IpUpoze.
1 Hayuntbie METZ bl HOEH;HI/'?H 1 Bubmmorexa TTOK
y A https://m.edsoo.ru/ff0c32e2
OKpY’Karollero Mupa
Ponb 1 MecTo Qpu3KKU B

) (hopMHpOBaHUM COBpEMEHHOMN 1 bubmioreka LIOK
Hay4yHOW KapTHUHBbI MUpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYeCKOU JeITeNTIbHOCTH JIF0ler
MexaHnueCKOoe JBH)KEHUE.

3 OTHOCUTE/IBHOCTh MeXaHUUeCKOT O 1 bubmioreka LIOK
IBKeHus. [Tepemeliienre, CKOPOCTb, https://m.edsoo.ru/ff0c3508
yCKOpeHUe

4 PaBHOMepHOe MpsiMOJIMHeHOe 1 Bbubmoteka LIOK
JBUKeHUe https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOe NpsSIMO/TMHEHHOe 1 Bubmioreka IIOK
JBIDKeHue https://m.edsoo.ru/ff0c372e

6 CBobopiHOe TIafieHue. Y CKOpeHHe 1 bubmmoreka LIOK
CBOOO/THOTO TIa/IeHHUST https://m.edsoo.ru/ff0c39cc
KpuBonvHeliHOe JBYKeHMe.

7 [IBr>KeHre MaTepuasbHOW TOUKH T10 1 Bubmmorexa TTOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [TpuHUMN OTHOCHATENBHOCTH ['anues. 1 bubmioTeka 1IOK




VHepuianbHble CUCTEMBI OTCYeTa.
ITepBbiii 3ak0H HeroTOHA

https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuna. I[IpuHyun

9 CyIiepno3uLyu cui. Bropol 3akoH Bubmmorexa LIOK
ynep 1 ) P . https://m.edsoo.ru/ff0c3be8
HreroTOHa J/151 MaTeprUasTbHOM TOUKU

10 Tpetuii 3akoH HbroTOHa /17151 bubmmoreka LIOK
MaTepUaibHbIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCeMUPHOro taroteHusi. Crsa

11 TspKeCTU. IlepBas KocMuueckas Bubmorexa IOK

- Hep https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cua ynpyroctu. 3akoH ['yka. Bec bubmmoreka IIOK
Tesa https://m.edsoo.ru/ff0c3e18
Cuna tpenusi. KoapuLeHT TpeHus.

13 Cuna CEI’I OTI/IBJIelibI/Iq:{ r]f 151 BI/IE(EHI/II/I Bubmmorexa [TOK

p PH A https://m.edsoo.ru/ff0c3f76
Tesa B XKUAKOCTU UK ra3e
[TocTynarenbHOe U BpalllaTe/bHOE

14 JIBIKeHWe abCOJTIOTHO TBEPZOTO Tea. bubmmoreka LIOK
MowmeHT cussbl. [1y1euo cunel. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBeCHs TBEPAOIo Tesia
VmMnynibC MaTepUaibHOM TOUKH,

15 CHCTeMbI MaTepUabHbIX TOUEK. Bubmioreka IIOK
VIMry/ibC cuiibl. 3aKOH COXpaHeHUs https://m.edsoo.ru/ff0c43d6
HMMITy/bCa. PeakTHBHOE [IBU)KeHHe
PaboTa ¥ MOIITHOCTE CHJIBI.

16 KuHeTHnueckast 3Heprust MaTepuajibHOW bubnuoreka LIOK
TOuku. Teopema 00 M3MeHEeHUH https://m.edsoo.ru/ff0c4502
KWUHETUYeCKOW SHeprumn

17 IToTeHuanbHast SHeprus. bubmoTeka 1IOK




[ToTeHianbHast 3HEprus ynpyro
J1e(OpMHUPOBAHHOU MPY>KUHBI.
[MoTeHLManbHast S3Heprus Tesia BOM3U
TIOBEPXHOCTU 3eM/IU

https://m.edsoo.ru/ff0c461a

18

[ToTeH1MambHbIE U HETIOTeHLIUAIbHbIe
cusbl. CBsi3b pPabOTHI
HernoTeHLMaIbHbIX CUJI C N3MeHeHUeM
MeXaHUUeCKOU SHeprur CUCTeMbI TeJl.
3aKOH COXpaHeHUs] MeXaHUueCKOu
Hepruu

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

19

JlabopatopHasi paboTa
«UcceoBanne CBsA3U paboOThI CHITBI C
M3MeHeHHeM MeXaHHUUeCKOW SHePrHu
TeJla Ha TPUMepe PacTsHKEeHUSI
PE3MHOBOTO XKI'yTax»

20

KouTpospHas paboTa o Teme
«Kunemaruka. /JuHaMuka. 3aKOHbI
COXpaHEeHHsI B MeXaHHUKe»

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

21

OCHOBHBIe TIOIO’KEeHUsST MOJIEKYJISIPHO-
KWHeTHuecKol Teopuu. BpoyHoBCKoe
nBwkenue. Tuddysus

bubmioTeka 1IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUXKEHUS U
B3aUMO/IEMICTBUS UaCTUL] BellleCTBa.
Mogenu cTpoeHusi Ta3oB, XXUAKOCTeM
U TBEPABIX Tel

23

Macca moneky. Kommuectso
BelfectBa. [locTosiHHass ABorazpo

24

TerioBoe paBHOBecue. TemriepaTypa




u eé usMmepenue. Illkana Temneparyp
Lenbcus

Upeanenbiii ra3 B MKT. OcHoBHOe

bubmoTeka 1IOK

25
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AbGcomoTHas TemriepaTypa Kak Mepa

26 Ccpe/iHell KWHeTUUYeCKOM SHepruu bubmmoreka LIOK
[IBIDKeHUs MOJIeKYJ/l. Y paBHeHUe https://m.edsoo.ru/ffOc511e
MenpieneeBa-KarmneipoHa

27 3akoH [anbToHa. ['a30Bbie 3aKOHbI
JIabopatopHasi paboTa

)8 «MccnenoBaHye 3aBUCMMOCTHA MEXIY
rapamMeTpamMu COCTOSIHUS
pa3pe’KeHHOro rasa»

79 N3oripoLieccs! B UaeanbHOM rase U Ux bubmmoreka LIOK
rpacduueckoe rnpeicTaBieHue https://m.edsoo.ru/ff0c570e
BHyTpeHHss1 3Heprus
TePMO/IMHAMUUeCKOW CUCTEMbI U

30 criocoOsI eé n3meHenusi. KomuectBo Bubmoreka IIOK
TeTUIOThI U paboTa. BHyTpeHHSss https://m.edsoo.ru/ff0c5952
SHeprust OAHOATOMHOTO W/easbHOTO
rasa

31 Buapl Terionepenaun Brbmorea LIOK

2 PeA https://m.edsoo.ru/ff0c5¢c36
Y nenbHasi TeM/IOEMKOCTD BellleCTBa.
32 KonmuecTBo TeIioTel IpU Brbmiorexa [TOK
P . https://m.edsoo.ru/ff0c5¢c36
Teruionepeaue. A uabaTHBIN MpoLecc
33 [TepBbIi1 3aKOH TePMOIMHAMUKY U €T0 bubmmoreka LIOK

NpUMeHeHNe K U30MpoLieccam

https://m.edsoo.ru/ff0c5efc




HeoOpaTuMocCThb TpOLIeCCOB B

Bbubmoteka LIOK

34 ripupozie. Bropoii 3akoH
PHPOA P https://m.edsoo.ru/ff0c6230
TePMOANHAMUKH

35 [Tpunuun gevicteust u KI1/1 TeryioBoit bubmmoreka LIOK
MallUHbI https://m.edsoo.ru/ff0c600a

36 [ukn Kapuo u ero KII/]

37 OKosioruueckrie mpobeMsl
TeII03HepreTUKU

38 O6ob6matoiuii ypok «MoJieKyasipHasi bubmmoreka IIOK
¢u3vka. OCHOBBI TEPMOJAUHAMUKI» https://m.edsoo.ru/ff0c6938
KouTpospHas paboTa 1o Teme

39 «MonekysipHasi pu3uKa. OCHOBbI Bubmorexa [IOK

ymp ' https://m.edsoo.ru/ff0c6a50
TePMOANHAMUKI»

40 [Tapoobpa3oBaHue U KOHZEHCAIHS. bubmoTeka 1IOK
Wcnapenue v KuneHve https://m.edsoo.ru/ff0c63b6
AGcomoTHas U OTHOCUTEJTbHAS

41 BJIa)KHOCTh BO3/yxa. HacklljeHHbIN Bubmorexa OK

AYxa. H https://m.edsoo.ru/ff0c64d8
nap
Teéppgoe Teno. Kpucranmmueckue u

4 amop(Hble Tena. AHM30TPOMNUS bubmioreka LIOK
CBOMCTB KpUCTa/IoB. JKuakue https://m.edsoo.ru/ff0c65f0
KpucTanabl. CoBpeMeHHbIe MaTepUallbl
[TnaByieHye ¥ KpUCTaTA3aLIHS.

43 Y jenpHad TeruioTa IiaBeHus Bubmorexa [IOK

A ' https://m.edsoo.ru/ff0c6708
Cyb6umariust
bubmmoreka IIOK
44 YpaBHeHUe TeryioBoro 6anaHca
DABHEHHE TErI0Bor flan https://m.edsoo.ru/ff0c6820
45 OneKTpu3aLys Tesl. DJeKTPUUYeCKUnt bubmioreka LIOK




3apsj. JBa BUZia 3/IeKTpUUYECKUX
3aps/ioB

https://m.edsoo.ru/ff0c6bcc

[TpoBOAHUKH, AU3TEKTPUKH U

46 I10JIYTIPOBOJIHUKHU. 3aKOH COXPaHEeHUs Bubmaoreka HOK
YHPOBOA ) p https://m.edsoo.ru/ff0c6bcc
3JIeKTPUUECKOro 3apsizia
B3aumozeiicTBure 3apsijoB. 3aKOH
47 Kynona. TouyeuHbIN 3/1eKTpUUECKUU Bubmiorexa LIOK
y ' p https://m.edsoo.ru/ff0c6ce4
3apsij
Hanpsok€HHOCTB 3/1eKTPUUeCKOr0o
48 noss. [IpyHIMn cynepnosvuuuu bubmioreka LIOK
3/1eKTpUUeCKUX roseu. JInHuu https://m.edsoo.ru/ff0c6df2
HanpsyKEHHOCTH
Pabora cust 3/1eKTpOoCTaTHUeCcKoro
49 nnoss1. ITorenuuan. Pa3HocTs Bubmorexa [IOK
) tpar. https://m.edsoo.ru/ff0c6£00
MOTeHLIUAI0B
ITpOBOJHUKU U AUSIEKTPUKU B
50 BJIPEKT 'L(t)CTaTI/I‘Je'E(tZKOM HOIjIe Bubmiorexa [IOK
P ) https://m.edsoo.ru/ff0c7018
dvsnekTpruecKkas MPOHULIAEMOCTh
bubmioreka LIOK
51 DJIeKTpOEMKOCThL. KoHeHcaTo
P A P https://m.edsoo.ru/ff0c7126
ONeKTPOEMKOCTh TIJIOCKOTO
52 KOHJIeHcaTopa. DHeprus 3apsLKeHHOr o Bubmiorexa LIOK
A pa. P P https://m.edsoo.ru/ff0c72c0
KOH/IeHCaTopa
53 JIabopatopHasi pabota "Vi3mepeHue
3/7IeKTPOEMKOCTH KOHZleHcaTopa"
54 [IpuHLMN AeUCTBUSA U IPUMEHeH e

KOH/IEHCAaTOPOB, KOTMPOBA/TEHOTO
anrapaTa, CTPYHHOT0 MIPHUHTEpA.




OJieKTpocTaTHuecKas 3aliuTa.
3a3emMieHye 371eKTponprubopoB

55

ONeKTPUYeCKUH TOK, YC/IOBHUS €ro
cyllecTtBoBaHUs. [10CTOSIHHBIM TOK.
Cuiia Toka. HamnpsokeHue.
Conporusnenue. 3akoH Oma 1
y4JacTKa Ljenu

56

ITocnenoBartesbHOe, MTapaenbHOe,
CMeIllaHHOe COeliHeHHe
MPOBOZAHUKOB. JIabopaTopHasi paboTa
«/3yueHre CMeIIaHHOTO COe/IMHEeHUST
Pe3UCTOPOB»

0.5

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

57

PaboTa ¥ MOIIIHOCTb 3/IEKTPUYECKOTO
TOKa. 3aKoH [bxoys-JleHua

bubmioTeka 1IOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma /17151 TIOJTHOM (3aMKHYTOM)
3/1eKTprUYecKoit 1ernd. KopoTtkoe
3aMbIKaHue. JTabopaTtopHas paboTa
«M3mepenue D/IC UCTOYHMKA TOKA U
€r0 BHYTPEHHET0 COTIPOTHBJIEHUSI»

0.5

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

59

OneKTpoHHasi MPOBOAUMOCTb TBEPABIX
MeTaJslIJIoB. 3aBUCUMOCTh
COTIPOTHUBJ/IEHUSI META/I/IOB OT
TeMriepaTypbl. CBepXIIPOBOJUMOCTh

60

ONeKTpUUeCcKuil TOK B BaKyyMme.
CBoiicTBa 3/1eKTPOHHBIX TTYUYKOB

61

[TonynpoBofHUKH, X COOCTBEHHasi U
TpyUMecHast IPOBOAUMOCTb. CBOMCTBA
p—n-niepexoza. [TonynpoBoHUKOBEIE

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




MpUOOPBI

OneKTpUYeCcKuM TOK B pacTBopax 1

62 pacIiiaBax 3/IeKTPOJIUTOB. 1 Bubmioreka IIOK
O/IeKTpo/IMTAYeCKas AUCCOLMaLIUs. https://m.edsoo.ru/ff0c82ba
OJIEKTPOJIN3
OneKTpuUecKrUid TOK B rasax.

63 CamocTosiTeNTbHbIA U 1 bubmioreka LIOK
HeCcaMOCTOSITe/TbHBIN pa3psif. MoJHus. https://m.edsoo.ru/ff0c84ae
[Tnasma
DnekTprUUecKre puOopsI U

64 YCTPOMCTBA U UX MPaKTUUeCKoe 1 bubmmoreka LIOK
npuMeHeHue. [IpaBu/ia TeXHUKU https://m.edsoo.ru/ff0c86fc
6e3omacHoCTH
O6ob6maroiuii ypok

65 «SJIeIfi oU:IHalv}l]HpKa» / Bcepoccuiickasi 1 Bubmiorexa LIOK

poA P https://m.edsoo.ru/ff0c88be
rpoBepouHasi paboTa
KoHTposbHast paboTa 1o Teme

66 «DnekTpocraTuka. ITocTosiHHBIN 1 Bbubmioreka LIOK
3/1eKTpUUeCKUii TOK. TOKU B https://m.edsoo.ru/ff0c8a8a
pas/IMuHbIX Cpejax»

Pe3epBHblii ypok. KoHTponbHast

67 a60’P;a 1o TZII\)/IQ "BneKTpo MHaMHKa'" / 1 Bubmaorexa [TOK
P o poA https://m.edsoo.ru/ff0c8c56
Bcepoccutickas ripoBepouHasi paborta

68 Pe3epBHbIN ypok. O6001aroIumii ypok 1 bubmmoreka LIOK
o TemaM 10 kacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




11 KJIACC

KommuyecTrBO yacoB JJIeKTPOHHBIE
Ne T 11 BbI
n/n Tema ypoka Bcero Kourposbupie | - IIpakTudeciu fl[:yli‘EHl/lﬂ zﬁ[tl;zsa:enbnme
padoThI € paboThI pecypest
[TocTosiHHBIE MarHUTBI U UX

1 B3auUMO/IeICTBHE. MarHurtHoe moJie. 1 bubnuoreka IIOK
BekTop MarHuTHOM UHAYKLMU. JIMHUU https://m.edsoo.ru/ff0c9778
MarHUTHOU UHAYKLIU
MarsuTHOe 1oJse NpoBOJHUKA C

9 TOKOM. OrmbIT OpcTesa. 1 bubmioreka LJOK
B3auMozeiicTBre TIPOBO/JTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTopHasi pabota «/3yueHue 1 1 bubmioreka LJOK
MarHUTHOTO MOJIA KaTyIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
[elicTBYie MarHUTHOTO TI0JI Ha
MPOBOJHUK C TOKOM. Cuia Amriepa.

4 JlaboparopHas paboTa 1 1 bubmoreka IIOK
«WccnenoBanue felicTBus https://m.edsoo.ru/ff0c9ac0
TIOCTOSIHHOI'O MarHyTa Ha pamKy C
TOKOM»

[elicTBYie MAarHUTHOTO TOJIS Ha

5 JBWXKYILYIOCA 3apsDKeHHYI0 YacTULLy. 1 bubmoteka LIOK
Cuna Jlopenrtia. PaboTa CusbI https://m.edsoo.ru/ff0c9df4
JlopeHija

6 OnekTpoMarHuTHas UHAyKLus. IToTok 1

BEKTOpa MarHUTHOU UHAYKLMU. D1C




WHAYKIWW. 3aKOH 3/IeKTPOMarHuTHOU

rieprio/ia Majibix KosiebaHui rpy3a Ha
HUTHU OT JJTHHBI HUTH MU MacChl Tpy3a»

vHAyKuuu Papajes
JlabopaTopHast pabora
7 Nccnenosanue siBneHus Bubmmorexa TTOK
«
A - https://m.edsoo.ru/ff0cal50
371eKTPOMarHATHOM UHAYKLW
NuayKTuBHOCTD. ABNEeHNe
3 caMorHAyKuuu. D/1C caMOUHAYKLMH. bubmoreka LJOK
OHeprus MarHUTHOI'O M10JIs KaTYyIIKHU C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMarHUTHOE T10J1e
TexHHUyecKue yCTPONCTBa U UX
TIpUMeHeHYe: ITOCTOSIHHbIe MarHUThI,
9 3JIEKTPOMAarHUThl, 3/1IeKTPO/IBUraTe/lb,
YCKOPUTEJIU 3/1eMeHTapHbIX YaCTHLI,
VH/YKI[MOHHAs TleYb
10 O06ob6maroiuii ypok « MarHuTHoe bubnuoreka IIOK
rosie. J/IeKTPOMarHUTHast UHAYKLYSD» https://m.edsoo.ru/ff0cab82
KontponbHast paboTa o teme
11 MarnuTHoe mosie Bubmotexa OK
« .
https://m.edsoo.ru/ff0cad58
OJIeKTpOMarHUTHasi UHAYKLUS»
CB00O/IHbIE MEXAHUUECKHIEe
KosiebaHusi. 'apMoHHUYeckue
12 KosiebaHus1. YpaBHeHHe Bubmotexa OK
- 7P . https://m.edsoo.ru/ff0caf06
rapMOHUUECKUX KOJieOaHM.
[IpeBpaltienue 3Heprun
JlabopaTopHast pabora
13 «/ccnenoBaHve 3aBUCMMOCTH




KonebarenbHeiii KOHTYp. CBOOO/IHBIE
3/IeKTPOMarHUTHbIE KOIe0aHus B

bubmoreka IIOK

14 Hlea/IbHOM KoJjiebaTe/lbHOM KOHTYpe.
A yP https://m.edsoo.ru/ff0cb820
AHanorusi MexxJ1y MexaHUueCKUMHU 1
3/7IeKTPOMAarHUTHBIMU KOsie0aHUSIMU
®opmysa ToMmcoHa. 3akOH
15 COXpaHeHMsI SHepruu B UeaabHOM Bubmaorexa [JOK
P P A https://m.edsoo.ru/ff0cb9c4
KosebaTe/IbHOM KOHTYpe
[IpencraBieHue 0 3aTyxaroIux
KosiebaHusIX. BeIHYX/1eHHbIe
16 MexaHHuJecKue Kojebanus. Pe3oHaHc Bubnmorexa [IOK
) ’ https://m.edsoo.ru/ff0cbb86
BbIHYy>K1eHHbIe 3/1eKTPOMarHUTHbIe
KoJiebaHus
ITepemenHbIM TOK. CHHYCOWA/IBHBIN
riepeMeHHbIN TOK. MOIITHOCTb
17 IIepeMeHHOI'0 TOKa. AMIUIMTYAHOE U Brbmaorexa [JOK
13 ’ yA https://m.edsoo.ru/ff0cbd34
JleNCTBYyOLLlee 3HaUeHUe CHJ/Ibl TOKa U
HaTpsDKeHUs
Tpancgopmarop. [TpousBozcTBo,
18 repesiaua U rotped/ieHne
371eKTPUUECKOU SHeprumn
Y CTpPOUCTBO U MpaKTUUYeCcKoe
19 TipuMeHeHre 371eKTPUUeCKOro 3BOHKa, bubmoreka LJOK
reHepaTopa MepeMeHHOro TOKa, https://m.edsoo.ru/ff0cc324
JIMHUU 371eKTporiepeiad
20 OKOJIOTUYeCKUe PUCKU TIPU

TIPOM3BO/CTBE 3/IEKTPOIHEPTUH.
KynbTypa rcrnosib30BaHus
3/1eKTPOSHEPryuy B MOBCEIHEBHOMN




JKN3HHU

MexaHnuecKkue BOJIHBI, YC/IOBUA

pacnpoctpaHenus. ITepuog. CKkopocTb

bubmoteka LJOK

21
PacIipoCTpPaHeHUs U JIMHA BOJIHEL. https://m.edsoo.ru/ffOcca54
[TonepeuHble 1 NPOJOJIbHBIE BOTHbI
oy 3ByK. CKOpPOCTb 3ByKa. ' pOMKOCTb bubmmoreka LIOK
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
OJIeKTPOMAarHUTHbIE BOJTHBI, UX
23 CBOMCTBa U cKOpocTh. [11kana bubmotexa OK
P ' https://m.edsoo.ru/ff0ccfe0
371eKTPOMAarHUTHBIX BOJIH
[IpuHLMIIBI pafOCBA3U U
24 TejieBUAeHUs. Pa3BuTre CpeCcTB
CBs13U. Pagyionokanus
oe KonrtponbHast pabora «Konebanus u bubmoteka LIOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsiMonuHeHOe pacripocTpaHeHue
2% CBeTa B OZJHOPO/IHOM cpejie. Bbubmoreka LIOK
ToueyHbI UCTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpakeHue cBeTa. 3aKOHbI
bubmoreka LIOK
27 oTpakeHus cseta. [loctpoeHue
. https://m.edsoo.ru/ff0cd4eQ
M300pa>keHHi B TVIOCKOM 3epKaJie
IIpenomienue cseta. [ToHoe
78 BHyTpeHHee oTpakeHue. [Ipe/ieTbHbIM bubnmoreka LIOK
YIOJ1 TIO/THOT'O BHYTPEeHHero https://m.edsoo.ru/ff0cd7f6
OTpakeHusl
79 JlaboparopHast paboTa «/3mepeHue bubmoreka LJOK

IMMOKa3aTeJid MMpeIoM/IeHUA CTeK/Ia»

https://m.edsoo.ru/ff0cd67a




JIun3el. ITocTpoeHre n300paXkeHuit B

30 nuH3e. PopMysia TOHKOU JIMH3bI Bubmorexa OK
- POPMY ) https://m.edsoo.ru/ff0cddle
YBesvueHue JIMH3bI
JlabopaTopHast paboTa
31 «/ccnenoBaHrie CBOMCTB
1300pakeHU B TMH3aX»
Hucnepcus ceeta. CI0XKHBIM COCTaB
32 Oesoro ceeta. LigeT. JTabopaTropHas
pabora «HabsrozieHre aucnepcun
CBeTa»
33 WNurepdepenius cBeta. Judpakiys bubnuoreka LIOK
ceTa. JJudpakivoHHas peléTka https://m.edsoo.ru/ffOced22
34 ITonepe4yHOCTE CBETOBLIX BOJIH. bubmoreka LIOK
[Tongpusaiysa ceeta https://m.edsoo.ru/ff0cf02e
35 OnTtuyeckuie TPUOOPHI M YCTPOKCTBA U
YCJIOBHSI MX 0€30MMacCHOTO NIPUMEeHEeHUSsI
['paHuLIbI TPUMEHUMOCTH
36 KJIaCCUYeCKor MexaHUKHU. [TocTynarsl bubmoreka LIOK
crieljuaabHON TeOpuun https://m.edsoo.ru/ff0cf862
OTHOCHUTEe/TbHOCTU
OTHOCUTE/ILHOCTh OJHOBPEMEHHOCTH.
37 3ame/ijileHVe BpeMeHU U COKpallleHue Bubmorexa LIOK
A P paiq https://m.edsoo.ru/ffOcfad42
JJTUHBI
OHeprusi U UMNyJ/bC PesITUBUCTCKOU
38 yacTtuLbl. CBsA3b MacChl C SHEprueun u bubmotexa OK
HbL. P https://m.edsoo.ru/ff0cfc68
VMITYJIbCOM. DHeprus MOoKOost
39 KontponbHas pabora «OnTHKa. bubnuoreka LIOK

OCHOBBI CrieLiaIbHON TeOpUU

https://m.edsoo.ru/ff0cf6£0




OTHOCHUTE/JIbHOCTHN»

®otonbl. ®opmyna I1naHka. OHeprus

bubmoreka LJOK

40
Y UMIYJIbC (OTOHA https://m.edsoo.ru/ffOcfe16
OTKpbITHE U UCCIejOBaHUE Bu6 LOK
nbnmoreka
41 .0 A.T.
poTos(pexTa. Onbrret https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poToaddekTa. YpaBHeHUe
42 Bf/iHHJTEIgI)Ha H(i:[q)(bOTOBQ)é))EKTa Bubmorexa OK
A ’ https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuia» ¢otosddexra
Hasnenue ceeta. OrnbiTel [1. H.
43 JlebeneBa. Xumuueckoe ieiicTBHe Bubmotexa OK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHUuyecKue yCTpOMCTBa U
rpakTHYecKoe TIpuMeHeHue:
44
dboTo3/1eMEHT, POTOAATUVK,
costHeuHasi baTapesi, CBeTOAMO/,
45 Perienue 3azau 1o teme «31eMeHThI Bbubmoreka LIOK
KBAHTOBOW ONTUKW» https://m.edsoo.ru/ff0d0302
Mopgesnb aroMa TomcoHa. OTIBITHI
46 Pe3epdop/a no paccesiHUIO (-4acTu bubmorexa OK
POOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas Mojenb aToMa
bubmoteka LJOK
47 HMocrynatst bopa https://m.edsoo.ru/ff0dOafa
N3nyuenue u nornoujeHre (OTOHOB
48 1 I/I}ll'le exoze aTOM:-[ co H:)I;O OBHS bubmorexa OK
P PEXOA . a yp https://m.edsoo.ru/ff0dOafa
SHEepPruu Ha Apyrou. Buabl ciekTpoB
49 BosiHOBBIe cBOMCTBa YacTull. BosiHbI bubmoteka LJOK

Je bponns. KopnyckysipHo-

https://m.edsoo.ru/ff0d0ca8




BOJIHOBOH fyanu3m. CIOHTaHHOe U
BBIHY)KZIEeHHOE U3/TyueHue

OTKpBITHE pafy0aKTUBHOCTU. OIBITEI

50 Pe3epdopja no ornpezeseHUI0 cocTaBa Bubmiorexa OK
https://m.edsoo.ru/ff0d0fd2
PaZIMOaKTUBHOTO U3/TyUYeHUs
CaoticTBa anba-, 6eta-, ramma-

51 u3y4yeHus. BiausHue
PaJIMOaKTUBHOCTH Ha >KHBbIe
OpraHu3Mbl
OTKpbITHE IPOTOHA U HEUTPOHA.

59 N3otomnbl. Anbda-pacriaf, bubmoreka LJOK
DJIeKTPOHHBIN U TIO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaz. I'amMmMma-u3nyueHue
OHeprusi CBsi3U HYK/IOHOB B sifipe.

SlnepHble peakiyu. S1epHbIN
53 pfaIEFOp. 1P1p0611l1eM51, 'EIEIEP[))CHEKTI/IBLI, bubmotexa OK
¥ https://m.edsoo.ru/ff0d1356
9KOJIOTUYECKHe aCIeKThl s1epHOU
SHEepreTUKU
O/ieMeHTapHble yacTuibl. OTKpbITHE
no3uTpoHa. MeTozbl HabJrojeHus U

c4 perucTpalyy 37eMeHTapHbIX YaCTHLl. bubnuoreka IIOK
Kpyrbiit cton «®yHjaMeHTabHbIe https://m.edsoo.ru/ff0d0e38
B3auMozeicTBus. EAUHCTBO
(br31UeCcKor KapTUHbI MUpa»

55 OTanbl pa3BUTUSI aCTPOHOMUHU.

[IpuksiajHOe U MUPOBO33peHUeCKoe
3HaueHue acTpoHoOMuUU. By
3Bé31HOrO Heba. Co3Be3zus, sipKue
3BE3/1b], [JIAHEThI, UX BUJMOE




nBwkenve. CosiHeUYHasi cucTema

56

Counnije. ComHeuHasi akTUBHOCTb.
Ncrounuk sHepruu CosHLa U 3BE3]

57

3BE3/1bl, UX OCHOBHbIE
XapaKTePUCTUKHU. 3BE3/1bI IJIaBHOU
roc/ae/j0BaTe/IbHOCTU. BHyTpeHHee
cTpoeHue 38637, CoBpeMeHHbIe
rpe/CTaB/IeHus1 O MPOUCXOXKJEHUU U
sBosrorur CoJTHIIAa U 3BE3]]

58

Mneunsiii [TyTh — Hama ["anakTuka.
[Tonoxxenue u aAprwkeHue CosHLa B
I'anakTtuke. 'anakTuky. YEpHble
JbIPBI B 1jpax rajakTHK

59

Bcenennas. Pa3beranue rajiakTuK.
Teopust BosbI10TO B3pHIBA.
PenukToBOe H3nyueHue.
MeTaranakTHKa

60

HepeitiieHHbie ipo6ieMbl aCTPOHOMUU

61

KonTponbHas paboTa «1emMeHThbI
aCTPOHOMMUH U aCTPOGU3UKK»

62

O6o6maroruii ypok. Ponb ¢usuku u
aCTPOHOMHH B 5KOHOMHUYECKOH,
TeXHOJIOTUUECKOH, COI[MaIbHOU U
3TUYECKOl cdepax JesTesbHOCTH
yesioBeKa

63

O6o6aronuiil ypok. Posb 1 Mecto
(GU3MKY 1 aCTPOHOMUHU B
COBpPeMEeHHOW HayYHOU KapTUHe MUpa




O6o6riatonuii ypok. Ponb
64 ¢dusmueckoil Teopun B HOpMUPOBaHUN
Tipe/iCTaBIeHUN O (PU3NUEeCKOH

KapTUHEe MHD4

O6o6maromuii ypok. Mecto
(u3rUecKoi KapTUHBI MUPA B 001[eM
PSIy COBPEMEHHBIX eCTeCTBeHHO-

65

Hay4YHbIX Mpe/[CTaB/IeHUH 0 MpUpo/ie

Pe3epBHbIi1 ypok. MaruuTtHoe mose.

66
O/eKTpOMarHuTHast UHAYKLUS

Pe3epBHbIil ypok. OnTrka. OCHOBBI
67 CrieLjuaabHOU TeOpum
OTHOCUTETbHOCTH

Pe3epHblii ypok. KBaHToBas ¢pu3uvka.
68 DJiIeMeHTbl aCTPOHOMUM U
acTpoU3MKU

bubnuoreka LIOK
https://m.edsoo.ru/ff0d1784

OBHIEE KO/IMYECTBO YACOB I10
I[TPO'PAMME

68







YUEBHO-METOIJNUYECKOE OBECIIEYEHUE
OBPA3OBATEJ/IBHOI'O ITPOIIECCA
OBA3ATEJ/IbHBIE YUYEBHBIE MATEPUAJIBI AJIf1 YHEHUKA

» ®dusuka, 10 knacc/ Msikuiues I'.41., byxosues b.b., Corckuii H.H. nof
penakieii [TapdentbeBoii H.A., AKiioHepHoe o611ecTBo «/31aTenbCTBO
«IIpocserenue»

» ®u3uka, 11 knacc/ Msakuues ['.J1., byxosues b.b., Hapyrun B.M. nioz
penakiueii [TapdentbeBoii H.A., AkiiioHepHoe 061ecTBO «31aTenbCTBO

«ITpocserijeHre»

METOINYECKUE MATEPUAJIBI V11 YUUTEJIA
H.H. TynbkubaeBa, A.3.IlymkapeB: MeToanueckre peKOMeHAAMK K yueOHUKaM
I'.d. MakuwieBa, b.b. byxosuesa, H.H. Corckoro «®u3uka. 10 knacc» u

«Pusuka. 11 Kmacce»

I PPOBLIE OGPA30OBATEJ/IBHBIE PECYPCBI 1 PECYPCbBI CETHU
NMHTEPHET

uHTepHeT, bubmoreka LIOK.
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