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HOACHUTEJIBHASA 3AIINCKA

Mporpamma Mo (u3MKe 6a30BOr0 YPOBHA Ha YPOBHE CpefHEro o6Lero
o6paszoBaHNA paspaboTaHa Ha OCHOBE MOMOXEHWIN U TpeboBaHWIA K pesynbTaram
OCBOEHMSI OCHOBHOWM 06pa30BaTeNlbHOM NporpaMMbl, npeacTaBneHHbIX B PIrOC
COO, a Takke Cc y4yéTom (PefepanbHON paboyeir MporpaMmbl BOCMUTAHUS W
KOHUenuMu npenogasaHns yyebHoro npegmetra «Pusnka» B 06pa3oBaTesibHbIX
opraHusaumax Poccuiickoit depnepayun, peann3yrLLnx OCHOBHble
0bpaszoBaTte/ibHble NPOrpamMmbl.

CopgepxxaHme nporpaMMbl MO  (M3MKe HarnpaBfeHO Ha (opmMupoBaHue
eCTEeCTBEHHO-Hay4YHOW KapTuHbl Mupa obydatowmxcs 10-11 knaccoB npw
0by4yeHnN Ux Pusnke Ha 6a30BOM YPOBHE Ha OCHOBE CUCTEMHO-[eATE/IbHOCTHOIO
nogxofa. lMNMporpamma no usnke cooTeBeTcTBYeT TpeboBaHusm PrOC COO kK
NNaHUPYEMbIM JINYHOCTHBLIM, MpPeAMETHbBIM W MeTanpeaMeTHbIM pe3yfbTaTam
06yyeHMs, a TaKKe Y4YMTbIBaeT HeoO6XOAMMOCTb peanm3aulmy MeXnpeameTHbIX
CBSi3e (DM3NKM C EeCTeCTBEHHO-HAYYHbIMW Y4YeOHbIMW npeameTamMun. B Hel
onpefenstoTCs OCHOBHbIE LENM U3YYeHUs (PU3NKN Ha YPOBHE CpedHEero 06Lero
06pas3oBaHus, NnaHMpyeMble pesynbTaTbl OCBOEHUS Kypca (OM3WMKW: TUYHOCTHbIE,
MeTanpeiMeTHble, NpeaMeTHble (Ha 6a30BOM YPOBHE).

[Mporpamma rno u3nke BK/IOYAET:

o MJIAHNPYEMbIe pe3ynbTaTbl OCBOEHUA Kypca (hn3nKM Ha 6a30BOM YPOBHE, B

TOM YuC/e NpeaMeTHbIe pe3y/bTaThl MO rogam 00y4veHus;

e COAepXaHue yuyebHoro npeameta «PuUsnKa» rno rogam o0oyveHus.

dun3mMka Kak Hayka O Hambosnee 06WMX 3aKOHaX NPUPOAbl, BbICTyMas B
KayecTBe y4yebHOro npeAmeTa B LUKOJE, BHOCUT CYLLECTBEHHbIV BKag B CUCTEMY
3HaHWU 06 OKpyXXatoLleM Mupe. LLIKONMbHbIV Kypc (U3NKN — ccTeMoobpasyoLLnii
019 eCTECTBEHHO-HAY4YHbIX Y4ebHbIX NPeaMeToB, MOCKO/bKY (PU3MYECKME 3aKOHbI
NneXar B OCHOBE MPOLECCOB W SABMEHWMW, W3yYaeMblX XUMWEWN, OUonorunen,
(hm3nyeckon reorpapue M acTpoHoMuen. Vicrnonb3oBaHWe W aKTUBHOE
NpUMeHeHNe  (DU3NYECKMX 3HAHWWA  OMpefenseT  Xapaktep W pa3BuTUe
Pa3HOOOpa3HbIX TEXHONIOTUA B Cepe 3SHEepreTMku, TPaHCMopTa, OCBOEHUSA
KOCMOCa, MOoSyYeHUs HOBbIX MaTepuasioB C 3afaHHbIMW CBOMNCTBaMU U LPYruX.
3yyeHne (M3MKM BHOCUT OCHOBHOW BKNag B (hOpMUpPOBaHWE €eCTECTBEHHO-
Hay4yHOM KapTWUHbI Mupa 0bydarolmxcs, B (hOPMUPOBAHME YMEHUA MPUMEHATb
Hay4HbI MEeTOZ NO3HaHWSA NP BbIMOTHEHUN UMK YYeBHbIX UCCe0BaHWIA.

B ocHOBY Kypca (OM3VMKW [N YPOBHA CpefHero obuiero o06pa3oBaHuS
MONOXeH pPsA4  WAeW, KOTopble MOXHO paccMartpvBaTb Kak MPUHLMNLE  ero
MOCTPOEHUSA.



Hoes yenocmnocmu. B COOTBETCTBMM C HeW KypC SBNAETCS JIOMMYECKM
3aBEPLUEHHBIM, OH COAEPXUT MaTepuan U3 BCeX pasfenioB PU3NKN, BKNHOYAET KaK
BONPOCHI KMaCCUYECKON, TaK U COBPEMEHHOMW (DU3UKN.

Hoes ecenepanuzayuu. B COOTBETCTBMM C Hell MaTepuas Kypca (hU3MKK
00beMHEH BOKPYr (DM3MYeCKMX Teopuil. Begywum B Kypce ABAsieTCA
(hopmMupoBaHMe NpPeAcTaBneHUA O CTPYKTYPHbIX YPOBHAX MaTepuUK, BELLECTBE U
rnone.

Hoes eymanumapuzayuu. EE peanunsauma npegnonaraet MCNo/bL30BaHMe
ryMaHUTapHOro noTeHuMana (M3MYeCKOM HayKu, OCMbIC/IEHME CBA3WN pPa3BUTUSA
(M3nkn Cc pa3BATMEM 00LLEeCTBa, a TakkKe C  MMPOBO33PEHYUECKUMU,
HPaBCTBEHHbLIMM N 3KOIOrMYECKMU NPobGemMamMu.

Hoess npuknaononi  manpasnennocmu. Kypc  (M3VKM  npegnonaraet
3HAKOMCTBO C LUMPOKUM KPYroM TEXHUYECKMUX W TEXHOMOMMYECKUX NPUNOXEHUI
M3yYeHHbIX TEOPUIA N 3aKOHOB.

Hoes okonozuzayuu pPean3yeTca MoCpPeiCcTBOM BBEAEHUS 3/1EMEHTOB
coAepXaHusi, MNOCBAWEHHbLIX 3KOMOMMYECKMM  Mpob/iiemMam  COBPEMEHHOCTH,
KOTOpble CBA3aHbl C Pa3BUTUEM TEXHWKW W TEXHONOMMNA, a Takke 06CYXAeHUS
NMpo6aem paLMoHaIbHOro NPUPOA0MNONbL30BAHUA U KOO MYecKor 6e30MacHOCTH.

CTepXHEBbIMW 3/1eMEHTaMM Kypca (PU3NKN Ha YpPOBHe CpefHero o6Luero
06pa3oBaHNa SBNAOTCA (PU3NYeckue Teopum ((hopmmpoBaHMe MpPeacTaBeHNA o0
CTPYKTYpe NOCTPOEHUS (PU3NYECKOW Teopumn, ponu (yHAaMEHTa/IbHbIX 3aKOHOB Y
MPUHLMNOB B  COBPEMEHHbIX MPeACTaB/IEHMAX O  MNpupogde,  rpaHuuax
MPUMEHUMOCTN  TEOPWUIW, A/19  OMNUCAHUA EeCTECTBEHHO-HAYUHbIX SBMEHUA U
MPOLLeCCOoB).

CUCTEMHO-[eATeIbHOCTHBIN NOAX0L B Kypce (PU3VKW peasin3yeTcs npexzie
BCEro 3a CYET opraHM3auumn 3KCrepuMeHTaIbHOM AedaTeIbHOCTU 06yYaroLmXCs.
[na 6a30BOro YpoBHA Kypca (M3MKM — 3TO WCMO/Ib30BAHNE CUCTEMbI
(PPOHT&/IbHBIX  KPATKOBPEMEHHbIX 3KCMEPUMEHTOB W /1abopaTopHbIX paborT,
KOTOpble B MporpaMme no (uanke o6beAnHEHbl B 0OWMIA CMUCOK YYEHUYECKNX
NPaKTUYeCKUX paboT. BblgeneHne B yKazaHHOM MepeyHe 1abopaTopHbIX paboT,
MPOBOAMMbIX O/11  KOHTPONAS W OLEHKM, OCYLLECTBMSETCA  y4aCTHUKamu
obpas3oBaTenbHOr0 npouecca WCXoAA M3  OCOOEHHOCTe NJaHUPOBaHUA WU
OCHalleHus KabuHeta (u3vku. Tlpu  3TOM  0bGecneunBaeTcAa  OBMAfEHME
0byyaroLWMMNCA YMEHUAMMN MPOBOAUTL KOCBEHHbIE W3MEPEHUs, WCC/ef0BaHUA
3aBMCUMOCTEN  (DU3NYECKUX BEMIMYMH M MOCTAHOBKY OMbITOB MO MPOBEPKE
NpeLnoXeHHbIX TMnoTes.

Bonblloe BHMMaHWe YAenseTcs PeLeHu0 PacyYéTHbIX W KayeCTBEeHHbIX
3agad. Mpy 3TOM AN19 pacy&THbIX 3afa4 NPUOPUTETOM SBMAKOTCA 3afayn C ABHO
3a[jaHHON PU3NYECKOW MOAENbIO, MO3BONAIOLME MPUMEHSATL N3YYEHHbIE 3aKOHbI U



3aKOHOMEPHOCTM Kak M3 OAHOro pasfdena Kypca, TaK WU WHTErpupys 3HaHuWA ©3
pasHbIX pas3genos. [ KayeCTBEHHbIX 3a4a4y NPUOPUTETOM SBNAKOTCA 3afaHnsA Ha
06bACHEHME NPOTEKaHUA (U3NYECKUX SBNIEHUA N MPOLECCOB B OKPY>KAHOLLEN
XW3HW, Tpebytowme Bblbopa (U3MYECKOW MOAenn AN CUTyauuu MpakTUKo-
OpPWEHTUPOBAHHOI0 XapakTepa.

B cooteetctBMM C TpeboBaHusmMum DProC COO K wmaTepuasibHO-
TEXHMYECKOMY o06ecreyeHno y4yebHOro npouecca 6a30Bbli YPOBEHb Kypca
(hM3NKKM Ha YPOBHE CpeaHero o6LLero obpa3oBaHUs AO/KEH M3yyaTbCs B YCNOBUAX
npeamMeTHOro KabvHeta (U3NKM WAW B YC/TIOBUAX WHTErPUPOBAHHOrO KabwuHeTta
NnpeaMeToB eCTeCTBEHHO-HAy4yHOro uukna. B kKabuHeTe (M3MKKM A0/MKHO ObITb
Heobxoaumoe nabopaTopHoe 060pyAOBaHME ANS BbINOIHEHUA YKa3aHHbIX B
nporpamme no M3nKe y4eHUYeCKUX NpakTUyecKnx paboTt 1 AeMOHCTpaLMOHHOe
obopynoBaHue.

[lemoHCTpauyMoHHoe o06opyaoBaHMe (HOPMUPYeTCA B COOTBETCTBUU C
MNPUHLMNOM  MWUHUMaNbHOM  [OCTATOMHOCTM U o06GecrneymBaeT MOCTAHOBKY
MEPEYNCNIEHHBbIX B MporpaMMe Mo (QM3MKe KIKYEBLIX [AeMOHCTpauuin  ans
nccnefoBaHMst  M3y4vaemblX — SBMEHWA U MPOLECCOB,  IMMUPUYECKMX WU
(hyHAAMEHTa/IbHbIX 3aKOHOB, X TEXHNUYECKUX NMPUMEHEHWIA.

JTabopatopHoe o060pyAoOBaHUE A1 YYEHUYECKUX MPaKTUYeCKUX paboT
(hopmupyeTcs B BUAE TEMATUYECKMX KOMI/IEKTOB M 0OECNeumBaeTcs B pacyére
O4HOro KOMMN/EeKTa Ha [BYyX obydyarowmuxcs. TemaTuyeckMe KOMIMJIEKThI
nabopatopHoro o6opyaoBaHMsA [AO/MKHbI OblTb MOCTPOEHblI HAa KOMIMIEKCHOM
MCNONb30BaHNM aHAMIOrOBbIX U LMU(MPOBbLIX MPMOOPOB, a TakkKe KOMMbHTEPHbIX
N3MEPUTE/IbHBLIX CUCTEM B BUAE LIUDPOBLIX 1a60paTOPUIA.

OCHOBHbIMW LLeNAMUN N3yYeHUst (U3MKN B 06LLLEM 06pa30BaHNN ABNAKOTCS:

o (hopmmpoBaHME WHTepeca W CTPeM/IeHUs OOy4valoWwmUXcs K HayyHOMY
N3yYeHUIO MPUPOLbI, PasBUTME WX WHTENNIEKTYa/IbHbIX U TBOPYECKUX
CNocobHOCTEW;

e pasBuTME NpPeACTaBNeHNA O HAYYHOM MeTOAe MO3HaHUA U (POPMMPOBaHME
NCCNenoBaTe/IbCKOro OTHOLUEHUS K OKPY>KaKOLNM SABNEHUAM;

o (hopmMpoBaHME Hay4yHOr0 MWPOBO33PEHUA KaK pesy/bTata W3y4eHus
OCHOB CTPOEHMA MaTepun 1 (DyHAAMeHTa/IbHbIX 3aKOHOB (DU3VKN;

o (hopmmpoBaHME YMEHMI OOBACHATL ABMIEHUA C  UCMO/Ib30BAHUEM
(PM3MYECKMX 3HAHWIN N HAYUHbIX [0Ka3aTeNbCTB;

o (hopmmpoBaHME MpPeACTAB/IEHMIA O PO (IU3UKK LNA Pa3BUTUA LPYTUX
€CTECTBEHHbIX HayK, TEXHUKWN 1 TEXHOOTUIA.

[oCTvKeHe 3TUX Ueneil 06ecneumBaeTca pelleHnem Ccnefyowmx 3afay B

npovuecce U3y4veHUs Kypca (M3NKN Ha YPOBHE CpeHEero o6LLero 0bpasoBaHus:



o MpUOBpPETEHME  CUCTEMbI  3HaHWUN 06  0o6WMX  (PU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKoHax, Teopusix, BK/ItOYas MeXaHUKY,
MOMIEKYNAPHYIO  (DU3UKY, 3NEKTPOAMHAMUKY, KBAHTOBYH (OM3MKY W
3/IEMEHTbI aCTPOU3NKN;

o (hopmMpoBaHME YMEHWIA MNPUMEHSATb TEOPeTMYECKMe 3HaHWA  Ans
OOBACHEHUS  (DU3NYECKMX ABMEHWIA B Npupode W AN MPUHATUSA
NPaKTUYECKNX PELLEHNIA B MOBCEAHEBHOM YXU3HM;

e OCBOEHME CMOCOO0B peLUeHMst pasIMYHbIX 3afa4y C $BHO 3afaHHOM
(hm3nueckoin Mogenbto, 3afady, NoApasyMeBaroLLMX CaMOCTOSATeNbHOe
co3fjaHune (hr3NYecKor Moaenn, afieKBaTHOM YCIoBUAM 3afauu;

o MOHUMaHVE (U3NYECKUX OCHOB W MPUHLMMNOB AEWCTBUA TEXHUYECKUX
YCTPOMCTB N TEXHONOrMYECKNX MPOLECCOB, MX BIMAHWUSA Ha OKPYXKatoLLyHo
Cpeay;

o OBNafleHNne MeTodaMu CaMOCTOATENIbHOrO MNaHWPOBaHUA M MPOBeAEeHUS
(hM3MYECKMX IKCNEPMMEHTOB, aHa/M3a M MHTepnpeTauum UHGopmaLmu,
onpefeneHnst JOCTOBEPHOCTM NOMYUYEHHOI0 pe3ynbTaTa;

e CO3[jaHMEe YCNOBUI AN Pa3BUTUS YMEHWIN NPOEKTHO-UCCNeA0BaTeIbCKOM,
TBOPYECKON [AeSATENbHOCTM.

Ha wn3yuyeHne (hm3nkn (6a30Bblii YpOBEHb) Ha YPOBHE CPeAHEro 06LLero
obpaszoBaHua oTBoanTca 136 yacoB: B 10 Knacce — 68 yacos (2 yaca B Hefleno), B
11 knacce — 68 yacoB (2 Yaca B Hefento).

Mpegnaraemblii B nporpaMMe Mo (pU3NKe MepeyveHb /1a60paTOpPHLIX U
MpaKTUYeCKUX paboT HABNSAETCA PEKOMEeHOBaHHbIM, Y4YWTe/lb [enaeT Bbloop
npoBeAeHns nabopaTopHbIX pPaboT M OMbITOB C YYETOM WHAUBULAYaSIbHbIX
0C0BEHHOCTe 06yYatoLLMXCA.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI' 0 TO3HAHMS

PusnKa — Hayka o0 npupoge. HayyHble METOAbI MO3HAHWA OKPY>XKatoLLero
Mupa. Ponb  3KCMepuMeHTa W TeopuuM B NPOLECCe MO3HaHWA NPUPOAbI.
SKCMePUMEHT B (DU3NKeE.

MogenupoBaHue PU3NYECKUX ABMIEHUA M NPOLLECCOB. HayuHble runoTesbl.
®un3nyeckre 3aKOoHbl U Teopun. ["paHuLLbl NPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[MpuHLMN COOTBETCTBUA.

Po/fb 1 MeCTO (pM3NKU B (POPMUPOBAHUN COBPEMEHHOM Hay4HOW KapTWHbI
MMpa, B MPaKTUYECKOW AeATeNbHOCTY NOAEN.

Llemoncmpayuu

AHanoroeble 1 UWMPOBbIE UN3MEPUTESIbHBLIE MPUOOPbLI, KOMMLIOTEPHbIE
LaTUMKWN.

Pa3nen 2. MexaHuKka

Tema 1. Kunemamuka

MexaHuuyeckoe [BMKeHMe. OTHOCUTENbHOCTb MEXaHUYECKOrO [ABUXKEHMS.
Cuctema oTcuyéTta. TpaekTopus.

MepeMellieHne, CKOpPOCTb (CPeAHsisi CKOPOCTb, MIHOBEHHas CKOPOCTb) U
YCKOPEHMEe MaTepuasibHOM TOYKW, WX MPOEKUMM Ha OCUM CUCTEMbl KOOPAMHAT.
CnoXxeHune NepeMeLLeHnin N CNOXEHNE CKOPOCTENA.

PaBHOMEpPHOE W pPaBHOYCKOPEHHOE MPAMOMNMHENHOe [BMXeHMe. [ padimku
3aBMCUMOCTN  KOOpPAMHAT, CKOPOCTK, YCKOPeHWs, NyTU W MEepeMeLLeHms
MaTepuasibHON TOUKM OT BPEMEHN.

CB060AHOE NafieHre. Y CKopeHne cBOGOAHOIO NageHus.

KpuBonunHelriHoe  ABMXXEHMe.  [BMXKEHME  MaTepuasibHOM  TOYKM MO
OKPY>KHOCTW C MOCTOSIHHOM NO MOAY/H0 CKOPOCTbIO. YT/10Bas CKOPOCTb, IMHENHAs
cKopocTb. lMeproa 1 yacToTa obpalleHmns. LieHTpoCcTpeMnUTeNbHOE YCKOPEHNE.

TexXHU4Yeckme YCTPOMCTBA W MPaKTUYECKOe MPUMEHEHME: CrMAoMeTp,
OBWKEHWNE CHApPSA0B, LieMnHble U PEMEHHbIE Nepeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCYETA, WAMKOCTPAUMUSA KUHEMATUYECKMX XapaKTepuUCTUK
OBVKEHNS.

MpeobpaszoBaHme ABMKEHWNIA C MCMNONb30BAHNEM MPOCTbIX MEXaH3MOB.

MageHune Ten B BO3AYXE U B paspeXKeHHOM NpPOCTPaHCTBE.

HabntofgeHve ABWMXEHWSI Tena, OPOLUEHHOro MOA4 Yr/IOM K TFOPU3OHTY U
FOPU30HTA/TbHO.



13mepeHune yckopeHus CBOGOAHOIO NageHus.

HanpasneHne CKOpOCTU NpuU ABUXEHUN MO OKPYXXHOCTMU.

Vuenuueckuii akcnepumenm, 1ab6opamopHsie pabomwl

3yyeHne HepaBHOMEPHOrO [ABVMXXEHUS C Lefiblo OnpeaesieHns MrHOBeHHOM
CKOpOCTN.

WccnepgoBaHne COOTHOLUEHUA MeXAY NyTAMM, MPOMAEHHbIMK TenoM 3a
nocnefoBaTe/ibHble  paBHble MPOMEXYTKW BpPeMEHU npu  PaBHOYCKOPEHHOM
[BVKEHWNW C HaYa/IbHOW CKOPOCTbIO, PAaBHOM HYIIHO.

3yyeHmne ABMXXEHMS LapuKa B BA3KOW XWNAKOCTU.

3yyeHne gBuKeHNA Tena, 6POLLEHHOro ropnsoHTas1bHO.

Tema 2. /lunamuka

MpuHUMn  oTHOcuTenbHocTM  [anunes. TlepBbli  3aKOH  HblOTOHA.
MHepumaibHbIe CUCTEMbI OTCYETA.

Macca Tena. Cuna. MpuHUMN cyneprnosmuun cun. BTopoit 3akoH HbHOTOHa
AN15 MaTepuanbHON TOYKN. TpeTuid 3akoH HbloTOHa 415 MaTepuasibHbIX TOYEK.

3aKOH BCeMUpPHOro TAroteHnsa. Cuna TaXecTu. [lepBad KocMU4eckas
CKOpPOCTb.

Cwuna ynpyrocTu. 3akoH 'yka. Bec Tena.

TpeHue. Bugbl TpeHNs (MOKOSA, CKONbXEeHNS, kadeHus). Cuna TpeHus. Cyxoe
TpeHue. Crna TPeHUS CKOMBbXEHWUA U cunia TpeHus nokos. KoadhguumeHT TpeHus.
Cuna conpoTMBNEHNA NPU ABUXEHUM TeNa B XXUAKOCTU UK rase.

[MocTynartesibHOe M BpaLlaTesibHOe [ABUXeHre abCoMOTHO TBEPAOro Tena.

MOMEHT CWU/bl OTHOCUTE/NIbBHO OCK BpalwleHusa. [11e4o cunbl. Ycnosusa
paBHOBecKA TBEPAOro Tena.

TexHMYecKMe YCTPOWCTBA M MNPaKTUYeCKoe MpPUMEHEHME: MNOALMIMTHUKN,
ABVXXEHNE UCKYCCTBEHHbIX CMYTHUKOB.

Jlemoncmpayuu

FABNeHne NHepumn.

CpaBHEeHMe Macc B3aUMOAECTBYOLLMX Terl.

BTopoi1 3aKoH HblOTOHa.

3mepeHue cun.

CnoxxeHue cun.

3aBUCMMOCTb CU/bI YNPYrocTH OT AehopmaLimn.

HeBecomocTb. Bec Tena npu yCKOpPeHHOM NMoAbEME N NafleHUW.

CpaBHeHME CUN TPEHUA MOKOSA, KaYeHUSA U CKONbXEeHUS.

Ycnosusa paBHOBecUsa TBEpLOro Tena. Buabl paBHoBecHs.

Yuenuueckuii sxcnepumenm, nabopamoprule pabomoi

3yyeHmne ABMXKeHMs 6pyCcKa No HaKMOHHOWM NI0OCKOCTW.



iccnepoBaHne 3aBUCMMOCTU CWU YNPYTOCTW, BO3HUKAKOLWUX B MPYXUHE W
pe3nHOBOM 06pasLie, 0T UX AehopmaLmu.

WccnepgoBaHue  yCcnoBuiA  paBHOBeCUS TBEPAOro Tena, MMEKLEr0 OCb
BpaLLleHNs.

Tema 3. 3axkonwi COXpAaHEeRnUus 6 Mexanuke

MnynbC matepuvanbHOM TOYKM (Tena), CUCTEMbl MaTepuasibHbIX TOYeK.
MnynbCc cunbl N N3MeHeHWe Wumnynbca Tena. 3akoH COXpPaHeHWs WMMybCa.
PeaKTnBHOe ABUXEHNE.

Pa6oTa cunbl. MOLWHOCTL CUSbI.

KnHeTnyeckas 3Heprus MaTepuasibHOM TOYKM. Teopema 06 W3MEHeHMU
KUHETNYECKOWN 3Heprum.

[MoTeHUManbHas 3Heprus. lMoTeHUWansbHasA 3Heprua ynpyro
0eOPMUPOBAHHOM  NPYXXWHbI.  TloTeHUManbHasd  3Heprus  Tena  BO/IU3M
NMOBEPXHOCTU 3EM/IN.

[MoTeHUMaNbHbIe U HenoTeHUNanbHble  CUJIbI. CeAsb  paboThl
HENOTEHUMaNbHLIX CU/T C WU3MEHEHWEM MEXaHWYECKON 3Hepruv CUCTEMbI Ten.
3aKOH COXpaHeHUst MeXaHNYeCKOW SHepPruu.

Ynpyrve n Heynpyrue cTonKHOBEHWS.

TexXHUYeckme YCTPOCTBa W MPaKTUYECKOEe MPUMEHEHWNE: BOAOMET, KONEp,
MPY>XMHHBIA MUCTONET, ABUXEHUNE PaKeT.

Ilemoncmpayuu

3aKOH coxpaHeHna NMNYynbCa.

PeaKTMBHOe ABMXEHME.

Mepexof NOTEHLNabHON 3HEPrn B KMHETUYECKYHO 1 06paTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomwi

3yyeHne abCONOTHO HEYnpyroro ygapa C MOMOLLb ABYX OAUHAKOBbIX
HUTAHbLIX MAATHUKOB.

WccnepoBaHue €BA3WM paboTbl CUMbl C M3MEHEHUEM MEXaHWYECKOW 3HEPruu
TeNa Ha NpUMepe pacTAXKeHUA PE3UHOBOI0 XryTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHble MONOXXEHUSI MONEKYNSAPHO-KUHETUYECKOW TEOPUM N UX OMbITHOE
obocHoBaHMe. BpoyHOBCKOe ABWXeHWe. LOudysnsa. Xapaktep OBWKEHUA WU
B3aMMO/ENCTBMSA 4acTul, BewlecTBa. Mofenn CTPOEHUsi ras3oB, XXUAKOCTEN W
TBEPAbIX TEN N 06bACHEHME CBOMCTB BELLLECTBA Ha OCHOBe 3TUX Mogeneit. Macca u
pasmepbl Monekyn. Konnyectso BellecTsa. IocTtosHHaa Asoragpo.

Tennosoe paBHoBecue. Temnepatypa n eé nsmepeHue. LLkana Temnepatyp
Llenbcus.



Mopgens  ugeasibHoro rasa. OCHOBHOE  YypaBHeHWe  MOJIEKYNSAPHO-
KWHETUYECKON Teopun unpeanbHOro rasa. ABCOMOTHas Temrepatypa Kak Mepa
CpeAHel KMHETUYECKOW 3Hepruv TensjaoBoro [ABMXKeHus 4vactuy, rasa. Llkana
Temnepatyp KenbBuHa. Ma3oBble 3aKOHbI. YpaBHeHVe MeHaeneesa—KnanenpoHa.
3akoH [anbToHa. 3onpouecchl B naeasibHOM rase ¢ NOCTOAHHbLIM KO/TMYECTBOM
BewlecTBa. [pagmyeckoe MpeAcTaB/leHNe W30MPOLLECCOB: M30TepMa, W30X0pa,
n3obapa.

TexHUYeckme YCTPOMCTBA W MpPaKTUYeCKoe MPUMEHEHWNE: TepMOMETP,
b6apomeTp.

Jlemoncmpayuu

OnbITbl, [0Ka3blBaloLlMe [AMCKPETHOEe CTPOEHMEe BeLWlecTBa, (oTorpapun
MOJIEKY/1 OpraHNYeCKMUX COeJMHEHNIA.

OnbITbl N0 ANGKDY3UN XXUAKOCTEN M ra3os.

Mogenb 6pOoyHOBCKOI0 ABVKEHNS.

Mogenb onbiTa LLTepHa.

OnbIThI, [0Ka3blBaroLLme CyLLecTBOBaHMe MeXXMOEKYNAPHOr o
B3aMMO/ENCTBUS.

Mogenb, UNNKCTPUPYIOLWAs NPUPOAY AaBNeHNs ra3a Ha CTeHKN Cocy/a.

OnbITbl, WNNKOCTPUPYIOLLME YypaBHEHWe COCTOAHMA WAeanbHOro rasa,
M30MpPOoLLECChI.

Yuenuueckuii sxcnepumenm, 1abopamoprvle pabomol

OnpegeneHve mMaccbl BO3ayxa B K/1aCCHO KOMHAaTe Ha OCHOBE W3MepeHWi
06bEMa KOMHaTbI, aBfeHns 1 TeMnepaTypbl BO34yXa B Heil.

ccnefoBaHWe 3aBUCMMOCTY MeXAY rnapameTpamMun COCTOAHNUA paspexxeHHOro
rasa.

Tema 2. Ocrogbt mepmoOuHamMuKu

TepmoanHammyeckass cucteMa. BHYTpPeHHSAS 3Heprus TepMoAMHaMUYeCKO
CUCTEMbI U CNOCOObI €& n3MeHeHNs. KonnyecTBo TennoThbl U pabota. BHyTpeHHSS
3Heprms  OA4HOATOMHOrO  ufeanbHOro  rasa.  Buabl  Tennonepegauu:
TensonpoBOLHOCTb, KOHBEKLMA, U3NyyeHne. Y aenbHaa Tenn10éMKOCTb BeLlecTBa.
KonnuecTtso Tenn0Thl Npy TeNonepesaye.

MoHATME 06 aamabaTtHOM npouecce. [lepBbld 3aKOH TEPMOANHAMUKM.
[MprMeHeHVe NepBOro 3akoHa TepMOAMHaMUKM K um3onpoueccam. [ paguyeckas
MHTepnpeTauus paboTsl rasa.

BTopoii 3aKOH TepmoanHaMuK. HeobpaTMOCTb NPOLLECCOB B MPUPOLE.

Tennosble  MawwuHbl.  TlpuHUMNBI  OEACTBUA  TEMIOBbIX  MALLVH.
[Mpeobpa3oBaHWA 3HEPrMU B TEMIOBbIX MawmHax. KoahpuuMeHT nonesHoro
[eACTBMA TennoBoil MawwuHbl. Linkn KapHO M ero Koag(MumeHT Mnone3Horo
[eACTBUA. IKONOrnYecKme npobeMbl TEMNTOIHEPTETUKN.



TexHWYecKne YCTPOMCTBA W MPaKTUYECKOe MNPUMEHeHMe: ABurateslb
BHYTPEHHEro cropaHusi, 6bITOBOI X0OANNbHUK, KOHLNLNOHEP.

Jlemoncmpayuu

3MeHeHWe BHYTPEHHeW 3Hepruy Tena Mpu COoBepLUeHMM paboTbl: BbIIET
NPo6KM M3 BYTbINKM NOJ AeCTBMEM CXATOro BO3Ayxa, HarpeBaHuwe sduvpa B
NaTyHHOWN TPy6Ke NyTéM TpeHMs (BUAEOAEMOHCTPaLNS).

I3MeHeHWe BHYTPEHHE aHeprumn (TemnepaTypbl) Tefa npu Tenaonepegaqe.

OnbIT no afguabaTHOMY paclMpeHnto Bosgyxa (ONbIT C  BO34YLUHbIM
OrHUBOM).

Mogenv napoBou TypbuHbl, ABUraTeNst BHYTPEHHEr0 CropaHus, peakT1MBHOIO
Apurartens.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomoi

3mepeHune yaenbHON TeNN0EMKOCTH.

Tema 3. Aepecammuvie cocmosanun eeutecmea. Dazoevie nepexoont

Mapoobpa3oBaHue U KOHAeHcaums. VicnapeHue n kuneHue. ABCONKOTHas U
OTHOCMTeNIbHas BMaXHOCTb BO3Ayxa. HacbIWeHHbIA nap. YgaenbHas Tennota
Nnapoobpas3oBaHns. 3aBUCMMOCTb TeMMNepPaTypbl KUNEHNA OT AaB/EHUS,

TBépaoe Teno. Kpuctannmyeckne n amopHble Tena. AHM30TPONUS CBOWCTB
Kpuctannos. XXugkue kpuctanibl. CoBpeMeHHble Mmatepuanbl. [1nasneHve u
KpucTanmsaums. Y fenbHas TennoTa nnasneHuns. Cyonmmaums.

YpaBHeHWe TenoBoro 6anaHca.

TexHMYeCKMe YCTPOWCTBA W MpPaKTUYECKOe MPUMEHEHME: TUTPOMeTp W
MCUXPOMETP, KaIOPUMETP, TEXHOMNOTNN NONYYEHNS COBPEMEHHbLIX MaTepuasos, B
TOM YKMC/Ie HAHOMATEPUAIOB, U HAHOTEXHOOTUN.

Jlemoncmpayuu

CBOMCTBa HaCbILWEeHHbIX Mapos.

KunneHve npy NOHWXeHHOM [aBleHUN.

Cnocobbl 3MepeHUs BNaXKHOCTW.

HabntogeHvie HarpeBaHWs 1 MaB/ieHNA KPUCTaIIMYECKOro BeLLecTBa.

[eMOoHCTpaLuma KpucTas/os.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

i3mMepeHne OTHOCUTENIbHOW BNIaXKHOCTU BO3AyXa.

Paznen 4. JiekTpoAHHAMHUKA
Tema 1. dnekmpocmamuka
AnekTpmzauma Ten. DNeKTpUYecknini  3apag. [Ba Buaa 3MEeKTPUYECKUX
3apafoB. [pPOBOAHUKK, AN3NEKTPUKM U MONYNPOBOAHUKN. 3aKOH COXpaHeHWs
3N1eKTPUYECKOr 0 3apaaa.
B3anmopgencTeue 3apagoB. 3akoH KynoHa. ToYeYHbI 3NeKTPUYECKMIA 3apaf.
AnekTpuyeckoe none. HanpsmKEHHOCTbL  3NleKTpuyeckoro nongd. [lpuHumn



CynepnosnumMm 3neKTPUYecKnX noner. JIMHAUM Hanps>KEHHOCTN 3MEKTPUYECKOTO
nons.

Pabota cun  anekTpocTaTuyeckoro  nons.  loTeHuman.  PasHOCTb
noTeHumanoB. [1pOBOAHUKN W [AUSNEKTPUKA B  3N1EKTPOCTATUYECKOM MOSe.
[unanekTpnyeckas NpoHULAEMOCT.

ONEKTPOEMKOCTb. KoHeHcaTop. INeKTPOEMKOCTb MJIOCKOro KOHAeHcaTopa.
JHeprua 3aps>KeHHOro KoHzeHcaTopa.

TexXHNYeckme YCTPOMCTBA M MpPaKTUYECKOe MPUMEHEHME: 3eKTPOCKON,
3/IEKTPOMETP, 3/eKTpocTaTMyeckas 3aliuta, 3a3eMsieHue  31eKTponpubopos,
KOHAEHcaTop, KONMpPOoBa/ibHbINA annapar, CTPYMHbIA NPUHTEP.

Jlemoncmpayuu

YCTPOMNCTBO U NPUHLMN AEACTBUA 3NEKTPOMETpA.

B3anmogencTBMe HasNeKTPU30BaHHbIX TeN.

DNEKTPUYECKOE MNOJIe 3apAXKEHHbIX Ter.

[MPOBOAHMKN B 3N1EKTPOCTATUUYECKOM MOJIE.

DNeKTpoCcTaTnyecKas salnTa.

[V3NeKTPUKN B 3N1eKTPOCTaTUUYECKOM MOfe.

3aBMCUMOCTb  3N1EKTPOEMKOCTN  M/IOCKOr0  KOHAeHcaTopa OT nJoLliaau
MNaCTUH, PACCTOAHMS MEXAY HUMU U LU3NEKTPUYECKON NPOHNLaEMOCTH.

JHeprua 3apsKeHHOro KoHeHcaTopa.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomoi

VI3mepeHne aneKTPOEMKOCTM KOHAEHcaTopa.

Tema 2. Illocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

JNEKTPUYECKUIA TOK. YCNOBMSI CYLLECTBOBaHMS 3/IEKTPUYECKOrO TOKa.
NcTOYHMKM TOoKa. Cuna ToKa. MOCTOSHHBINA TOK.

Hanps)xeHune. 3akoH OMa Anq yyacTKa Lenu.

JNeKTpnYeckoe CONpoTUBNEHNE. Y[OeNnbHOe COMNPOTUB/IEHME BeLLECTBa.
MocnefoBatensHoe, NapanfienbHoe, CMeLlaHHoe CoeIMHEHWE MPOBOHMKOB.

PaboTa aneKTpuyeckoro Toka. 3akoH J[pkoyns—/leHua. MOLLHOCTb
3N1EeKTPUYECKOI 0 TOKa.

JNeKTPoABMXKYLLaA cuna U BHYTPeHHee COMPOTMB/IEHNE WUCTOUYHMKA TOKa.
3akoH Oma /19 NOMHON (3aMKHYTOI) 3M1eKTPUYecKor Lenu. KopoTKoe 3amblKkaHue.

JNeKTpPOHHasa  NPOBOAMMOCTbL  TBEPAbIX  MeTa/noB.  3aBUCUMOCTb
COMPOTUBEHNA METAN/IOB OT TeMnepaTypbl. CBEpXNPOBOANMOCTb.

ANEKTPUYECKNIA TOK B BaKyyme. CBOINCTBA 3/1EKTPOHHbIX MY4YKOB.

[MonynpoBOAHUKMN. CobCcTBeHHaS n npumMecHas NPOBOAMMOCTb
nofynpoBoAHMKOB. CBOMCTBa p—Nn-nepexoja. MonynpoBoAHNKOBbLIE NPUOOPI.

JNeKTPUYeCKMin  TOK B pacTBopax W  pacnsiaBax  3/1eKTPO/IMTOB.
SNeKTPOonTMYecKasa guccounauns. 3neKTposnms.



ANeKTpUYeCcKniA ToK B raszax. CamoCTOSTeNlbHbI U HecaMOCTOATE/bHbIN
paspag. MonHus. Nnasma.

TexHUYeckme YCTPOMCTBA W MNPAKTUYECKOE MPUMEHEHME: amnepmeTp,
BO/IbTMETP, peocTaT, WCTOYHWKM TOKa, 3/IeKTPOHarpeBarte/ibHble Npuoopsl,
3/IEKTPOOCBETUTENbHbIE NPUOOPLI, TEPMOMETP COMPOTMBIIEHNS, BaKYYMHbIA ANOA,
TepMUCTOPbI 1 (hOTOPE3UCTOPbI, NOMYNPOBOLHUKOBBIN AM0[, rasibBaHMKa.

Jlemoncmpayuu

3mepeHre Cunbl TOKa U HanpsKeHUS.

3aBMCUMOCTb COMPOTUBNEHUS LUMANHAPUYECKUX MPOBOAHMKOB OT [A/INHBI,
nnowagm nonepeyHoro ceYeHns n marepuana.

CwmeLLaHHOe coeiHeHWE NMPOBOAHNKOB.

MpsAmoe un3MepeHVe 3NeKTPOABMXKYLLEA cunbl. KopoTkoe 3aMblKaHuWe
ra/lbBaHNYECKOro 3/1EMEHTA M OLeHKAa BHYTPEHHEr0 CONPOTUB/EHNS.

3aBMCUMOCTb CONPOTUB/IEHNS META/INOB OT TEMMepaTypbl.

[MpOBOAMMOCTb 3/1EKTPO/INTOB.

ickpoBOit paspsf U NPpoBOAMMOCTbL BO3AyXa.

O[IHOCTOPOHHSS NPOBOANMOCTb AnoAaA.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomoi

3yyeHmne cMeLaHHOro COeJMHeHNS Pe3nCTOPOB.

3mepeHue 3MeKTPOLBUKYLLEN CUbl UCTOYHMKA TOKa U €ro BHYTPEHHEro
CONPOTUB/IEHNS.

HabnogeHne aneKTponnsa.

MexnpeaMeTHbIe CBSI3H

N3yyeHmne Kypca (pu3nkm 6a30Boro ypoeHs B 10 Kracce OCYLLECTBSETCA C
YUYETOM CcOfepXKaTeslbHbIX MEXMNPeAMETHbIX CBA3e C KypcaMu MaTemaTuku,
oronornn, XMMuu, reorpagmm n TEXHONOT UK.

Meocnpeomemuvie nousimus, CBA3aHHbIE C W3YYEHWEM METOLOB HAy4yHOro
MO3HAHWA: ABMIEHUe, Hay4HbIA (DaKT, runoTesa, (PU3NYECKas BeNIMYMHA, 3aKOH,
Teopwus, HabNIOAEHWE, 3KCNEPUMEHT, MOLE/IMPOBaHNE, MOAE/Tb, N3MepPEHNE.

Mamemamuxa: peleHNe CUCTEMbI YPaBHEHWI, NMHEWHas (YHKUUS,
napabona, runepbona, Ux rpaMkn 1 CBOMCTBA, TPUTOHOMETPUYECKME (DYHKLMN:
CUHYC, KOCUHYC, TaHT€HC, KOTAHTeHC, OCHOBHOE TPUTOHOMETPUYECKOE TOXECTBO,
BEKTOPbI 1 MX NPOEKLMUN HA OCU KOOPAMUHAT, C/TIOXKEHWE BEKTOPOB.

Buonocusi: MexaHNYeCKoe [BVXXEHWE B XXMBON Npupoje, Auddysmus, ocMoc,
Tenn000MeH XXMBbIX OPraHNU3MoB (BUAbl Tensonepesayn, TENJ0BOE PaBHOBECUE),
ANEKTPUYECKINE ABNEHNS B XXNBOI NMPUPOLE.

Xumusi: QUCKPETHOE CTPOEHNE BeLLecTBa, CTPOEHME aTOMOB U MOJIEKY/1, MOJIb
BELLeCcTBa, MOJIIpHas Macca, Tern/oBble CBOMCTBAa TBEPAbIX Ten, >XWUAKOCTEN K



rasoB, 3MEKTPUYECKME CBOICTBA META/IIOB, 3MEKTPOUTMYECKAsA Amccoumaums,
ranbBaHuKa.

T'eozpaghus: BNAXXHOCTb BO3AyXa, BETPbI, 6APOMETP, TEPMOMETP.

Texnonoeus: NPeobpas3oBaHne ABVWXXEHUIA C MCMOMb30BaHWMEM MeEXaHM3MOB,
YUYET TpeHVsi B TEXHWKe, MNOALMMHUKK, WCMOMb30BaHNE 3aKOHA COXPaHEHWS
MMMNynbca B TexXHUKe (pakeTa, BOAOMET W Apyrve), ABWraTeslb BHYTPEHHErO
cropaHus, naposas Typ6uHa, ObITOBOW XONOAWbHUK, KOHAULMOHEP, TEXHONOTM
MONYYEHNS COBPEMEHHbIX MaTepuanoB, B TOM 4YWCNE HaHOMATepuanoB, W
HaHOTEXHO/MOIMK, 3NEKTPOCTAaTUYeCKas 3alluTa, 3a3eM/IEHNE 3M1EKTPONPUOOPOB,
KCEPOKC, CTPYViHbIN NpUHTEP, 3M1eKTpOHarpeBaTe/bHble npnoopbl,
3N1eKTPOOCBETUTESbHbIE NPMOOPLI, Fa/lbBaHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomMacHuUmMHAas UHOYKYUA

[MOCTOSAHHbIE  MarHWTbl.  B3auMofencTBMEe  MOCTOAHHbLIX ~ MarHWTOB.
MarHutHoe nosne. BeKTop MarHWTHOW WHAYKUMKW. TlpyvHuMn  cyneprnosunumm
MarHUTHbIX NOMei. JIMHUA MarHUTHOW WHAYKUMW. KapTuHa NMHWIA MarHUTHOWA
NHAOYKLUMW MoNA NOCTOAHHbLIX MarHUTOB.

MarHutHoe rone nNPOBOAHMKA C TOKOM. KapTuHa /fIMHWA  MHAYKUWK
MarHUTHOro nona [A/IMHHOIO MNPAMOro MPOBOAHUKA WM 3aMKHYTOrO KO/bLEBOro
MPOBOAHNMKA, KaTYLLUKM C TOKOM. OnbIT pcTesa. B3avmogeincTeme NpoBOSHNKOB C
TOKOM.

Cwnna Amnepa, eé MoAynb N HanpaseHue.

Cuna JlopeHua, eé Mofynb 1 HanpaeneHve. [ABMKeHNe 3apsXKeHHON YacTuLbl
B O4HOPOAHOM MarHUTHOM none. PaboTa cusbl JlTopeHua.

FABneHne 3NeKTPOMarHUTHOW MHAYKUMKW. T1OTOK BeKTopa MarHWTHOM
VUHAYKUMKW.  ONEKTPOABVKYLLAA CWna  MHAYKUMKW. 3aKOH  3/1eKTPOMarHUTHOW
NHOYKUMM dDapajes.

BuxpeBoe anekTpuyeckoe nose. INEKTPOABMXKYLLAA Ccuna WHAYKUUW B
NPOBOAHVKE, ABMXKYLLEMCSA NOCTynaTe/IbHO B OHOPOAHOM MarHUTHOM Mofe.

MpaBwnno JleHua.

VHLYKTUBHOCTL.  fABNeHWe  caMOVMHAYKUWUW.  ONeKTPOABMXKYLLad  cuna
CaMONHAYKLNN.

SHEPrua MarHUTHOro NoJA KaTyLLKN C TOKOM.

DNeKTpoMarHMTHOE norne.

TexHUYeckme YCTPOWUCTBA W MPAKTUYECKOe MPUMEHEHME: MOCTOSHHbIE
MarHuTbl, 3NEeKTPOMArHUTbI, 3NeKTPOABUraTe/lb, YCKOPUTENN 3/1eMEHTapHbIX
yacTuL, MHAYKUNOHHAA neyb.



Jlemoncmpayuu

OnbIT IpcTesa.

OTKNOHEHWEe 3N1EKTPOHHOI0 MyYKa MarHUTHLIM MOJeM.

JINHUM MHAYKUUW MAarHUTHOIO MNONS.

B3anmopencTeue 4ByX NPOBOAHNKOB C TOKOM.

Cwnna Amnepa.

[elicTBue cunbl JlIopeHUa Ha MOHbI 3/1EKTPOSIUTA.

FBNeHne 3aNeKTPoOMarHUTHON MHAYKLMN,

MpaBwnno JleHua.

3aBMCUMOCTb 3MEKTPOABMXKYLLEA CUMbI MHAYKUMM OT CKOPOCTU M3MEHEHUS
MarHMTHOro NOTOKa.

#BNeHne caMoVHAYKLNN.

Vyenuueckuii sxcnepumenm, rabopamophule pabomoi

3yyeHne MarHUTHOrO MONS KaTyLWKN C TOKOM.

ccnepoBaHue feNCTBAA NOCTOAHHOINO MarHUTa Ha paMKy C TOKOM.

ccnepoBaHme ABMEHNA 3NEKTPOMArHUTHOM MHAYKLUN.

Pa3nen 5. KojieOaHusi 1 BOJIHBI

Tema 1. Mexanuueckue u dJIEKMPOMAZHUMHbLE Ko1e0anus

KonebatenbHas  cucteMa. CBOOO[HbIE  MeXaHUYECKMe  KonebaHus.
FapMoHMYeckne KonebaHus. Mepwofg, 4vactoTa, aMnAnTyga M asa KonebaHwia.
MPY>XMHHBIA MasTHUK. MaTeMaTUYeCKUin MasTHUK. YpaBHEHVE FapMOHUYECKMX
KonebaHwii. MNpeBpaLleHne 3Heprum npy rapMoHNYeCKNX KonebaHusx.

Kone6atenbHblii KOHTYP. CBOOOAHbLIE 3MEKTPOMArHUTHblE KonebaHus B
naeanbHOM KonebaTeNbHOM KOHTYpe. AHaormMs MexXay MexaHUYeCKUMN 1
3N1eKTPOMAarHUTHbIMK  KoniebaHnamMn. Popmyna TomcoHa. 3aKOH COXpaHeHWs
3HEPruv B naeanbHOM Kosebate/lbBHOM KOHTYpE.

MpeacTaBneHne o 3aTyxatowmx KonebaHuax. BbIHY>XAeHHbIE MeXaHMUYecKue
KonebaHusi. Pe3oHaHC. BbIHY)KAEHHbIe 3/1EKTPOMarHUTHbIE KonebaHus.

[MepemeHHbIn TOK. CuKHYycOMAa/IbHbIA MepPeMEHHbIA  TOK.  MOLWHOCTb
MEepPeMEHHOro TOKa. AMMNIMTYAHOE W [EeNCTBYIOLLEe 3HAYeHUe CW/bl TOKa W
HanpsHKeHUS.

TpaHcthopmatop. Mpon3BoAcTBO, Nepefdada 1 NOTPeGIeHWE 3MEKTPUYECKOA
SHEPrUn. IKONOTMYECKMEe PUCKU NPU NPOM3BOACTBE 3MeKTpo3Heprum. KynbTypa
MCNOMb30BaHNSA 3/1EKTPO3IHEPT N B MOBCEAHEBHOM XM3HM.

TexHMYeCKMe YCTPOMCTBA W MPaKTUYECKOe MNPUMEHEHNE: 3N1eKTPUYECKUIA
3BOHOK, reHepaTop nepemMeHHOro ToKa, IMHUW 3/1eKTponepesau.

Jlemoncmpayuu

WccnepgoBaHne napameTpoB  KonebatesibHOW CUCTEMb  (MPY>KUHHBIA 1K
MaTemMaTUyYeCcKnin MasTHUK).



HabnogeHme 3aTyxatoLmx KonebaHmia.

ccnepoBaHue CBOMCTB BbIHYX/AEHHbLIX KONe6aHWIA.

HabntogeHve pe3oHaHca.

CB00OOAHbIE 3/IEKTPOMArHUTHbIE KO/Ie6aHNS.

OcuwnnnorpaMmbl (3aBUCMMOCTU CUJIbl TOKA U HAMPSXKEHUSA OT BPEMEHW) ANA
3/IEKTPOMarHUTHbIX KO/1le6aHuiA.

Pe3oHaHC npu nocnefosate/ibHOM COEAMHEHUW Pe3nCTopa, KaTyLKK
NHOYKTMBHOCTU M KOHAEHcaTopa.

Mogenb IMHUK 31eKTponepesayn.

Vuenuueckuii sxkcnepumenm, 1abopamopHsie pabomol

ccnepgoBaHue 3aBUCUMOCTI Nepuofa ManbiX KonebaHuin rpysa Ha HUTWU OT
AJIHBI HUTU 1 Macchl rpysa.

ccnepoBaHue  MepeMeHHOro TOKa B Uenn M3 MNOCNefoBatesibHo
COeIMHEHHbIX KOHAEeHcaTopa, KaTyLKN 1 pes3ncTopa.

Tema 2. Mexanuueckue u IIEKMPOMAZHUNIHbBIE 6O/IHbL

MexaHn4yeckne BOJHbLI, YCNoBUA pacnpocTpaHeHus. [lepuofd. CKOPOCTb
pacnpocTpaHeHUs W AAvHa BOJHbI.  [lonepeyHble U MNPOAO/bHbIE  BOJHbI.
NHTepdepeHums n Audpakums MexaHM4YeCKMX BOJH.

3ByK. CKOpOCTb 3BYKa. (pPOMKOCTb 3BYKa. BbicoTa TOHa. Tembp 3BYKa.

ONeKTPOMarHUTHbIe BOMHbI. Y CNOBUSA U3/yYeHUS 3N1eKTPOMarHUTHbLIX BOJH.
B3anmHas opueHTaums BekTopoB E, B, V B 3aneKTpoMarHUTHONM BonHe. CBOICTBa
3/IEKTPOMArHUTHbIX BOJH: OTPaXKeHWe, MpesioMeHne, nonspusauns, Augppakums,
nHTepepeHLmns. CKOPOCTb 3/1eKTPOMarHUTHbIX BOJTH.

LLIkana 3neKTPOMarHMUTHbIX BOSH. NprMeHeHne 31eKTPOMarHUTHLIX BOJIH B
TEXHVIKe 1 ObITY.

[MpUHLMNBLI pagmMocBa3n 1 TeNneBUAeHUA. Paamnonokaums.

ANeKTPOMarHUTHOe 3arps3HeHe OKPYXKatoLLeit cpeapbl.

TexHNYeckme YCTPOMCTBA M MNPAKTUYECKOE MPUMEHEHME: My3blKaslbHble
WHCTPYMEHTbI, YNbTpa3ByKoBas [AMarHOCTMKa B TEXHUKE M MeAuUUHe, pajap,
pagnonpuémMHnK, TeNleBN30pP, aHTEHHa, TeneoH, CBY-neysb.

Jlemoncmpayuu

O6pa3oBaHuMe 1 pacrnpocTpaHeHye NornepeyHbIX U NPOLO/bHbLIX BOJH.

Konebntowleecs Te10 Kak MCTOYHUK 3BYKa.

HabntogeHvie 0TpaXKeHNs U NPenoMIEHNS MEXaHNYECKMX BOJTH.

HabnogeHvie nHTEPdepeHLnn 1 Andpakumum MeXaHNYECKMUX BOJTH.

3BYKOBOW pe30HaHC.

HabnogeHve CBA3M FPOMKOCTM 3BYKa WM BbICOTbl TOHA C amnanTyAon u
4acTOTOM KONebaHWiA.



WccnepoBaHne  CBOWCTB  3/IEKTPOMArHUTHBIX — BOJH: OTpaXKeHue,
npesiomeHne, NoAspusaLna, Auppakuus, MHTepdepeHums.

Tema 3. Onmuka

eomeTpuyeckass onTtmka. [IpAMONMHEHOe pacnpocTpaHeHWe CcBeTa B
0AHOpPOAHOI cpefe. JTyd cBeTa. TOYEUHbIA UCTOUHUK CBETA.

OTpaxkeHMne cBeTa. 3aKOHbl OTpaXKeHUs cBeTa. [MoCTpoeHWe N306paXkeHUIn B
M/IOCKOM 3epKare.

MpenomneHne cBeTa. 3aKOHbI NPenomMeHns ceeta. AGCONKOTHBIA NoKasaTe b
npenomneHns. lonHoe BHYTPeHHee oOTpaxeHwe. [lpedenbHbld Yron MoIHOro
BHYTPEHHETO OTPaXKEHWA.

Ancnepcus ceeta. CNoXHbIA cocTaB 6en1oro ceeta. Liger.

CobOuparouime W paccevBarolMe NNH3bIL.  TOHKas nH3a.  POKyCHoe
paccTosiHMe M OMNTMYeCKas Cuna TOHKOW NNH3bI. loCTpoeHMe M306pakeHnin B
cobuparoLLMX 1 paccemBaroLLMX NUH3aX. PopMyna TOHKON NNH3bI. YBeMYeHMe,
NaBaemMoe NINH30M.

Mpeaenbl NPUMEHUMOCTN FTEOMETPMYECKOI ONTUKN.

BonHoBasa ontuka. VIHTepdepeHuMs cBeTa. KorepeHTHble WCTOUYHUKMN,
Ycnosua HabnogeHus MakCMMyMOB M MUHUMYMOB B UHTepdepeHLMOHHOM
KapTWHE OT ABYX CMH(a3HbIX KOrepeHTHbIX NCTOYHMKOB.

Ondpakuma ceeta. [OugpakunmoHHas pelwétka. Ycnosue HabnogeHus
rNaBHbIX MakKCMMyMOB NpW  nNafeHuM MOHOXPOMATMYEeCcKOro CBeTa Ha
ANPaKLUMOHHYIO PELLETKY.

Monapmsauns ceeTa.

TexHMYeCKMe YCTPOMCTBA W MpPaKTUYECKOe MPUMEHEHMe: OYKKW, Jyna,
(hoToannapat, MPOEKUMOHHbIA annapaTr, MWUKPOCKOM, TesecKon, BOOKOHHAS
OMTUKA, AN(PaKLMOHHAsA pPeLLéTKa, NoISPonS.

Jlemoncmpayuu

[MpAMONMHENHOe pacrnpoCTpaHeHWe, OTPaXKeHWe W MpesioM/IeHne CBeTa.
OnTryeckme Npuobopsbl.

[NonHoe BHYTpeHHee oTpaxkeHue. Mogens CBeToBOAA.

ccnefoBaHMe CBOMCTB M300paXXeHUI B NINH3AX.

Mogenn mnkpockona, Teneckona.

HabnogeHvie nHTEpdepeHUmn ceeTa.

HabnogeHvie andpakumm ceeTa.

HabntogeHve gucnepcun ceeta.

[MonyyeHne cnekTpa ¢ NOMOLLLH NPU3MbI.

MonyyeHue cnekTpa ¢ MOMOLLbI0 ANGPaKLMOHHON PEeLLETKMN.

HabntogeHve nonspusauum ceeTa.

Yuenuueckuii sxcnepumenm, nabopamoprule pabomoi



3MepeHne NnokasaTtens NpeoMeHUs CTeK/a.
ccnefoBaHMe CBOWCTB M306PaXKEHNIA B NINH3AX.
Ha6ntoeHne aucnepcum ceeTa.

Pazngesn 6. OcHOBBI ClIeNMAJIBLHON TEOPUU OTHOCUTEJIbHOCTH

paHuUbl  MPUMEHUMOCTU  K/IaCcCUYeCKOW  MexaHWKW.  TlocTynatbl
crneumanbHO TEOPUM OTHOCUTENIbHOCTW: WMHBApPUAHTHOCTb MOAYNS CKOPOCTU
cBeTa B BaKyyme, MPUHLMN OTHOCUTENbHOCTN JHLITEHA.,

OTHOCUTENLHOCTL OAHOBPEMEHHOCTU. 3aMef/IeHNe BPEMEHU U COKpaLleHue
OJNHBI.

JHeprus n UMNynbC PeNaTUBUCTCKOM YacTULbI.

CB3b MaccCbl C 3HEPrUein U UMNYNbCOM PeNIATUBUCTCKON YacTuLbl. SHEPrUs
MoKos.

Pazgen 7. KBantoBas pusuka

Tema 1. Inemenmuvl K6AHMOBOU ONMUKU

®oTOoHbI. PopMyna MNnaHkKa CBA3W 3Heprnm POTOHA C ero YacTOTON. SHEPrus
M UMNY/bC (DOTOHA.

OTKpbITUE 1 nccnegoBaHve hoToadhekTa. OnbiThl A. . CToNeTOBa. 3aKOHbI
(hoToath(heKTa. YpaBHEHNe IiHWTeNHA ANna PoToaddekTa. «KpacHas rpaHuLa»
(hoToaghpekTa.

[aBneHne ceeTa. OnbIThl IN. H. Jlebeaesa.

XUMUYECKoe AeNCTBME CBETA.

TexHMYeCKMe YCTPOMCTBA M MNPaKTUYeCKoe MpUMeHeHWe: (OTO3/IEMEHT,
(hoToAaTumnK, ConHeyHasa batapesi, CBETOAMNOA,

Jlemoncmpayuu

®0oTO3(PPEKT Ha YCTAaHOBKE C LIMHKOBOW NMIaCTUHOM.

ccnepgoBaHMe 3aKOHOB BHELLHETO (POTO3(h(heKTa.

CeeTtoamoa.

ConHeyHas batapes.

Tema 2. Cmpoenue amoma

Mogenb atoma TomcoHa. OnbITbl Pe3epdopga no paccesHUO o -4acTul.
MnaHeTapHas mogenb atoma. [loctynatel bopa. W3nyyeHwe u nornowieHve
(hOTOHOB NpV Mepexofe aTtoma C OLHOrO YPOBHA 3HEPrUM Ha Apyroin. Bugbl
cnekTpoB. CMeKTp YPOBHel 3Heprum atoma BOA0POAaA.

BosiHOBbIe CBOMCTBa YacTuy,. BonHbl ge bpoiins. KopnycKynspHO-BOSTHOBOM
Ayannsm.

CnoOHTaHHOE 1 BbIHY)XEHHOE 13/TyYeHue.

TexHU4Yeckme YCTPOWCTBA M MPaKTUYECKOe MNPUMEHEHME: CreKTPaibHbIN
aHanun3 (CNeKTpocKon), f1a3ep, KBaHTOBbI KOMMbHOTEP.



Jlemoncmpayuu

Mogenb onbiTa Pesepgopaa.

OnpefeneHune 4nvHbLI BOJHbI flasepa.

HabntogeHve nMHenyaTbiX CNEKTPOB U3/TyYeHUS.

Na3sep.

Vyenuueckuii axkcnepumenm, 1abopamopHsie pabomoi

HabntogeHve NMHenyaToro cnekTpa.

Tema 3. Amomnoe a0po

JKCMepMMEHTHI, [0KasblBaloWMe CMOXHOCTb CTpoeHua agpa. OTKpbiTue
pagmMoakTMBHOCTM.  OnbiTbl  Pe3epopga  no  onpedeneHW0  cocTasa
pagmMoakTMBHOro u3nydeHmsi. CaolicTBa anbha-, 6eTa-, ramma-usnyyeHus.
BnvaHve pagnoakTUBHOCTU Ha »XMBble OpraHu3mbl.

OTKpbITUE MPOTOHa M HeWTpoHa. HyknoHHas mopens sapa [ein3eHGepra—
iBaHeHKo. 3apag aapa. Maccosoe uncno aapa. 3otonsl.

Anbha-pacnaf. ONeKTPOHHbIA W  MNO3UTPOHHbLIA 6eTa-pacnag. [Mamma-
n3nyyeHne. 3akKoH paamnmoakTUBHOrO pacnaga.

SHeprus cBsA3v HYKOHOB B a4pe. AaepHble cunbl. JedekT macchl aapa.

ApepHble peakunn. ieneHne n cuHTes aaep.

AnepHblil peakTop. TepMmosfepHbIi cuHTe3. Tpobnembl KU NepcnekTuBbl
SAEPHON 3HEePreTUKN. IKONOrNYeCKme acneKTbl ALePHOM 3HEPTeTUKM.

AnemMeHTapHble YacTuubl. OTKPbITME MO3UTPOHA.

MeToAb! HabMOAEHNA Y PErUCTPaLUA 3/IEMEHTAPHBIX YaCTULL.

®yHAaMeHTa/IbHble B3aUMOAENCTBUA. EANHCTBO PU3NYECKON KapTUHBI MUpa.

TexHMYeCKMe YCTPOMCTBA W MPaKTUYECKOe NMPUMeEHeHe: J03MMETp, Kamepa
BunbCoHa, AepHbI peakTop, aToMHas 6oMba.

Jlemoncmpayuu

CUYETUMK NOHN3NPYIOLLIUX YaCTHLL.

Vuenuueckuii sxcnepumenm, 1abopamoprsie pabomsl

ccnepgoBaHune Tpekos vacTuy, (Mo rotoBbiM hoTorpagumsam).

Pa3nen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

JTanbl pasBuTUA acTPOHOMUN. MNpuUKNagHoe U MUPOBO33PEHYECKOE 3HaYeHME
aCTPOHOMUN.

Bupg 3Bé3gHOro Heba. CosBe3fus, Apkue 3BE34bl, MNaHeTbl, WX BUAWMOE
ABUKEHNe.

ConHeyHasa cuctema.

ConHue. ConHeyHad aKTUBHOCTb. VICTOYHMK 3sHeprum ConHua U 3BE3L.
3B&3[bl, MX OCHOBHblE XapaKTepUCTUKWU. [uarpamma «CneKTpasibHblA Knacc —
CBETMMOCTb». 3BE3[bl rNaBHON MOC/MeA0BaTe/IbHOCTM. 3aBUCUMOCTb «Macca —
CBETMMOCTb» [NA 3BE3[ rNaBHON MOC/efoBaTe/IbHOCTU. BHYTpeHHee CTpoeHume



38E34. CoBpeMeHHble NPeACTaBNeHUsA O NPOUCXOXAeHUN 1 3sonoumm ConHua u
3BE3[. JTanbl XXU3HW 3BE3[.

MneyHbln TyTb — Hawa lanaktuka. MonoxeHne n gemxeHne ConHua B
["anakTuke. Tunbl ranakTnK. Pagnoranaktmky 1 Keasapbl. YEpHbIe Ablpbl B A4pax
ranakTuK.

BceneHHas. PacwumnpeHne BceneHHoN. 3akoH Xab6na. PasberaHune ranaktuk.
Teopua bonbLuoro B3pbiBa. PeIMKTOBOE U3/TyUeHMe.

MacwTtabHasi CTpyKTypa BceneHHoi. MeTaranaktuka.

HepeléHHble NpobnemMbl aCTPOHOMUN.

Vuenuueckue nabarooenus

HabnogeHnsi HEBOOPYXXEHHbIM N1a30M C MCMO/Ib30BaHWEM KOMIMbHOTEPHbIX
MNPUNOXEHNIA ANa onpeaeneHns NonoXKeHUs He6eCHbIX 06bEKTOB Ha KOHKPETHYHO
[aTy: OCHOBHble co3Be3ansa CeBepHOro nonyLlapusa n apkue 3Bésabl.

HabntoaeHus B Teneckon J1yHbl, nnaHeT, MneyHoro MNyTw.

O6o0maromuiee NOBTOPEHNE

Ponb  (M3MKM ¥  acTPOHOMWUM B  3KOHOMMUYECKOW, TEXHOMNOrMYECKOMN,
COLMaIbHOM 1 3TUYECKOM Chepax AesTeNbHOCTU Ye/loBeKa, Posib Y MeCTO (PU3MKK
M aCTPOHOMUW B COBPEMEHHOI Hay4HOW KapTUHE MMPa, pofb (hM3MYECKO Teopui
B (pOpMMpOBaHMM NpeAcTaBNeHUd O (U3NMYECKON KapTUHE Mupa, MecTo
(hM3nYEeCKON KapTUHBbI MMpa B 0OLLEM pAAY COBPEMEHHbIX eCTECTBEHHO-Hay4YHbIX
NpeacTaBNEHNIA O MPUPOLE.

MexnpeaMeTHbIe CBS3H

3yyeHne Kypca m3mky 6a30BOro ypoBHs B 11 Knacce OCYLLECTBNSETCS C
YUYETOM cofepKaTe/lbHbIX MEXNPeAMETHbIX CBSI3eM C Kypcamy MaTeMaTuKW,
oronornn, XMMmu, reorpagmm n TEXHONOrnN.

Mesicnpeomemnvle nonamus, CBA3aHHbIE C U3YYEHMEM METOLOB HAy4yHOro
MO3HaHMA: SBMIEHWME, Hay4YHbIA (haKT, runotesa, (U3MyYeckas BeNNUMHA, 3aKOH,
Teopwus, HabNKOAEHWE, 3KCNEPUMEHT, MOLE/IMPOBaHNE, MOAE/Tb, N3MepPEHME.

Mamemamuxa: pelleHNe CUCTEMbl YPaBHEHWIA, TPUTOHOMETPUYECKME
(PYHKUUN: CUHYC, KOCUHYC, TAHFeHC, KOTAHreHC, OCHOBHOE TPUIOHOMETPUYECKoe
TOX/ECTBO, BEKTOPbl M MX MPOEKLUMU Ha OCU KOOPAMHAT, C/IOXKEeHWe BEKTOPOB,
MPOM3BOAHbIE 3/1IEMEHTAPHbIX (YHKUWIA, NPU3HaKM NofoOUA TpPeyrosibHUKOB,
ornpefesieHne naowagmn naockux uryp n obbéma Tes.

Buonocus: 3NeKTpUYeCKue SBNEHUA B >KMBOW Npupofe, KonebaTesbHble
LBVKEHWNA B XXMBOW NMPUPOAE, ONTUYECKNE ABMIEHNA B XXUBOW NPUPOAe, LeNncTBume
pagnaLmnmn Ha >X1Bble OpPraHn3Mmbl.

Xumus: CTPOEHWE aTOMOB U MOJIEKY/T, KpUCTa/IINYECKas CTPYKTYpa TBEPAbIX
Te/l, MeXaHW3Mbl 00pa3oBaHUs  KPUCTA//IMYECKOA PELETKM, CreKTpasbHbIN
aHanms.



leocpagpus:  MarHUTHble NOMKOCA  3eMAK, 3a/IeXXM  MarHUTHbIX — PYA,
(hOTOCHbEMKA 3eMHOW MOBEPXHOCTK, NpeAcKasaHue 3eMNIETPSCEHWA.

Texnonocusi:  NUHUW  3N1EKTPONeEpPesay, reHepaTtop MepeMeHHOro TOKa,
afeKTpoABurateNl,, WHAYKUMOHHAA TMeyb, pagap, pagvonpuémHuK, Tenesmsop,
aHTeHHa, TenedoH, CBY-neyb, MPOEKUMOHHbIA annapaTt, BOMIOKOHHAas OMTUKa,
CONHeYyHasa batapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoeHve yyebHoro npegmeta «®dusMka» Ha YpPOBHe CpefHero obuiero
06pa3oBaHMs (6a30BbI YPOBEHb) AOMKHO 06ECNEeUNTb AOCTVKEHME CNeayHLNX
NMYHOCTHBbIX, MeTanpeAMETHbIX U NPeAMETHbIX 06pa3oBaTe/ibHbIX Pe3y/bTaToB.

JIMUHOCTHBIE PE3YJIBTATHBI

JINYHOCTHbIE pe3y/bTaTbl OCBOEHMS Y4ebHOro npeameTa «Pusmka» LOMKHbI
OTpaXaTb TOTOBHOCTb W CMNOCOGHOCTb  0OOYy4atOLMXCH  PYKOBOLCTBOBATLCH
ChopMUPOBaAHHOM BHYTPEHHEA MNO3NUMEN NIMYHOCTM, CUCTEMOW LEHHOCTHbIX
OpWeHTaUMiA,  MO3UTUBHbLIX  BHYTPEHHUX  YOEXAEHMI,  COOTBETCTBYHOLLMNX
TPaAVNLMOHHBIM LIEHHOCTAM POCCUMICKOro 06LLEeCTBa, PacLUMpPEHUEe XXU3HEHHOrO
onbiTa W OMbITa AeATe/IbHOCTU B NPOLECCE peain3alym OCHOBHbIX Hampas/ieHU
BOCNUTATE/IbHOW AeATeNbHOCTU, B TOM YMC/IE B YaCTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

ChOpMMPOBAHHOCTb MPaXXAAHCKOW MO3ULNIN 06yYatoLerocs Kak akTMBHOIO U1
OTBETCTBEHHOI0 Y/leHa POCCMINCKOro 06LLecTBa;

NPUHATME  TPAAMUMOHHBLIX  OOLLEeYesIOBEYECKMX  TYMaHUCTUYECKUX U
[eMOKpPaTUYECKMX LLeHHOCTEN;

FOTOBHOCTb BECTM COBMECTHYHO [eATe/IbHOCTb B MHTEpecax rpakaaHCKoro
06LLecTBa, y4acTBOBaTb B CamMOynpas/ieHUn B 06pa3oBaTe/ibHOM OpraHm3auuu;

YMeHVe B3aMMOAENCTBOBATb C COLMaIbHbIMWU MHCTUTYTaMM B COOTBETCTBUM C
NX PYHKLMAMN Y HA3HAYEHUNEM;

FOTOBHOCTb K 'yMaHWUTapHOM 1 BOJIOHTEPCKOM AeATe/IbHOCTHU;

2) NaTPHOTHYECKOr0 BOCIIUTAHUS:

ChopMMPOBaAHHOCTb POCCUIACKOW I paXkaaHCKow NAEHTUYHOCTN,
naTpuoTn3ma;

LLEHHOCTHOE OTHOLUEeHMEe K TOCYLAPCTBEHHbIM CUMBOSIAM, [LOCTUMXEHUAM
POCCUMINCKNX YUYEHBIX B 00/1aCTN PU3NKN N TEXHUKM;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

ChopMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHUA, 3TUYECKOIrO NOBEAEHNS;

CMOCOBGHOCTb OLEHMBATb CUTYaUMiO U MPUHMMATb OCO3HaHHbIE peLLeHus,
OPUEHTUPYACb HA MOPa/IbHO-HPABCTBEHHbIE HOPMbl U LIEHHOCTW, B TOM 4uC/e B
[eATeNbHOCTU YYEHOTO;

0CO3HaHWe NIMYHOrOo BKNaZa B MOCTPOEHME YCTONYMBOr0 ByayLLero;

4) ICTETHYECCKOI'O BOCIIMTAHUSA

3CTETUYECKOE OTHOLLEHUE K MUPY, BKIOYAsA 3CTETMKY Hay4YHOro TBOPYECTBa,
MpUCyLLLEro hM3nMYecKon Hayke;



5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEPEC K pa3/inyHbIM chepam NpodecCUOHaNbHON [esATeNlbHOCTU, B TOM
ymncrne CBA3aHHbLIM C (IM3NKOI 1 TEXHWUKOM, YMEHWNE COBEpPLUATb OCO3HAHHBIA BbIGOP
OyayLiein npoteccun 1 peann3oBbiBaTb COOCTBEHHbIE XXU3HEHHbIE MaHbI;

rOTOBHOCTb M CNOCOBGHOCTb K 06pa3oBaHuMIO0 1 camoobpa3oBaHuio B 061acTu
(hM3MKM Ha MPOTSXKEHNUN BCEN XKNU3HMU;

6) 3K0JI0rH4eCKOro BOCIUTAHHUS:

ChOPMMPOBAHHOCTb  3KO/IOMMYECKON KyNbTYpbl, OCO3HaHMe r106abHOro
XapakTepa 3K00rmyecknx npobnem;

NMaHNMPOBAHWE N OCYLLIECTB/IEHWE AENCTBUIA B OKPYXKaIOLLLEI Cpefle Ha OCHOBE
3HaHUS Uenen yCTONYMBOro pa3BuUTUNS YeNI0BEYECTBa;

paclUMpeHne onbiTa [esTeNbHOCTN 3KOMOrMYecKorW HanpaBneHHOCTU Ha
OCHOBE MMEIOLLMXCA 3HAHWNIA MO (PU3NKE;

7) IEHHOCTH HAYYHOI'0 NO3HAHHUSA:

ChopMMPOBAHHOCTb MMUPOBO33PEHUS, COOTBETCTBYHOLLENO COBPEMEHHOMY
YPOBHH pa3BUTUS (IU3NYECKOI HAYKU;

OCO3HaHMEe LEHHOCTW Hay4yHOW [eATeIbHOCTM, TOTOBHOCTb B MpoLecce
N3ydeHMs  (PU3NKM  OCYLLECTBAATb  MPOEKTHYHD W UCCNefoBaTeNbCKYHO
[eATeNbHOCTb MHAMBMAYABHO U B TPpynne.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIE Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruueckue 1ecTBUS:
CaMOCTOATENbHO  (hOpMYyNMpoBaTb W akTyanu3upoBaTb  npobnemy,
paccmaTpuBaTb €€ BCECTOPOHHE;
onpepenatb LUenn [eATeslbHOCTW, 3ajaBaTb MapameTpbl U KPUTEPUU KX
[OCTVXKEHNS;
BbIABNATL  3aKOHOMEPHOCTM W MNPOTUBOPEYMA B  paccMaTpuBaeMbiX
(PM3NYECKNX ABNEHUAX;
paspabartbiBaTb NaH peLleHns NpobsieMbl C YY4ETOM aHann3a MMELWMXCS
MaTepUasibHbIX N HeEMaTepuanbHbIX PeCypCOoB;
BHOCUTb KOPPEKTUBLI B AeATE/IbHOCTb, OLEHNBATL COOTBETCTBME PE3y/ibTaToB
LIeNsiM, OLLeHMBATb PUCKM MOCNEACTBUIA [eATENbHOCTH;
KOOPAWHMPOBaTb W BbIMOMHATL  paboTy B YCNOBUAX  peasibHOro,
BUPTYasIbHOT0 Y KOMOUHMPOBAHHOIO B3anMOAENCTBUS;
pas3BMBaTb KpeaTUBHOE MbILL/IEHNE MPU PeLLEHNN XKN3HEHHbIX NPo6ieMm.
ba3oBble ucciiegoBaTejibCKue J1eMCTBUSA .
BNafeTb Hay4yHOW TEPMUHOJOMMEN, K/IHOUYEBBLIMU MOHATUMSMM U METoAamu
(hM31YECKOI HayKMW;



B/1afleTb HaBblKaMn Yy4ebHO-MCCef0BaTe/IbCKOM M NPOEKTHON AesTeNlbHOCTH
B 06/1aCTN (PM3MKKN, CMOCOOHOCTLIO Y FTOTOBHOCTLIO K CaMOCTOATENNbHOMY MOUCKY
METOZO0B peLLeHna 3adad (DU3NYECKOro COAepXKaHus, NPUMEHEHUIO pPas3/InyHbIX
MEeTO/0B MO3HaHWUS;

BMafieTb BMAAMM [AeATeSIbHOCTM MO0 MOMYYEHUO HOBOFO 3HAaHWSA, €ero
MHTepnpeTauun, npeobpasoBaHU0 U MPUMEHEHNIO B  Pa3/INYHbIX Y4YeOHbIX
CUTYyaumMsX, B TOM YMCe Npy co34aHMKN YyYebHbIX MPOEKTOB B 06/1aCTW (IU3NKMK;

BbISIBNATb NPUYNHHO-CNEACTBEHHbIE CBA3W M aKTya/M3npoBaTtb 3afauy,
BblABUraTb rMNOTE3y €€ pelleHns, Haxo4uTb apryMeHTbl ANd [oKasaTe/bCTBa
CBOMX YTBEPXEHWIA, 3afjaBaTb NapameTpbl U KPUTEPUUN PELLIEHUS;

aHaM3MpoBaTb MOJlyYeHHble B XO[e pPeLleHMst 3afayn  pesynbTarthl,
KPUTUYECKM OLEHMBATb UX [AOCTOBEPHOCTb, NMPOrHO3MPOBaTb U3MEHEHME B HOBbIX
YCNOBUSX;

CTaBUTb M (HOPMYyNMpoBaTb COOCTBEHHbIE 3afdays B 06pa3oBaTeNbHON
[eATeNbHOCTH, B TOM YMC/IE MPU U3YUEHUN (U3NKMK;

[aBaTb OLEHKY HOBbIM CUTYaLMAM, OLeHNBaTb NPUOBPETEHHbIN OMbIT;

YMETb MEPEHOCUTb 3HaHUS N0 (M3MKe B MpaKTUYecKytd 061acTb
XWN3HELEeATeNIbHOCTH;

YMETb MHTErPUPOBaTb 3HaHWS 13 pasHbIX NPeAMEeTHbIX 06/1acTe;

BblABUraTb HOBbIE NAEWN, NpeanaraTb OPUrMHaIbHbIe NOAXOAbI U PeLLeHNS;

CTaBWTb NPO6/EMbI U 337a4K, LOMYCKatoLLMe a/ibTepHATBHBIE PeLLeHns.
PabGora ¢ undgopmanmeii:

B/IafleTb HaBbIKAMW MOSTYYEHNS MH(OpMaLUM (U3NYECKOr0 COLEPXKaHWUA U3
WCTOYHUKOB pPas3HbIX TUMOB, CaMOCTOSATE/IbHO OCYLLECTB/ATb MOUCK, aHaIns,
cucTtemMaTM3auMilo U MHTEpPrpeTauuio MHGopMaunyi pasfinyHbiX BULOB U (hopM
npeLCcTaB/ieHNs;

OLeHMBaTb AOCTOBEPHOCTb MH(OPMALNW;

MCNONb30BaTh  CPeAcTBA  MH(OPMAUMOHHBIX U KOMMYHUKaLMOHHBIX
TEXHOMOTNIA B PELLUEHUN KOTHUTUBHBLIX, KOMMYHUKATUBHbIX U OpraHn3auOHHbIX
3ajay C cobnogeHveM TpeboBaHWMA 3PrOHOMWKKM, TEXHWKU 6e30nacHOCTH,
FMIMeHbl,  pecypcocbepexeHns, MNPaBOBbIX W 3TUYECKUX  HOPM,  HOPM
NH(OPMaLIMOHHOW 6e30MacHOCTY;

co3faBaTb TEeKCTbl (PU3NYECKOTO COAepXKaHWA B pPas/INYHbIX (hopmaTax C
YUYETOM Ha3HayYeHUs MH(opMaLnn 1 LLIeNeBoin ayanuTopuu, Bblbmpas onTUMaibHYo
(hopmy npeAcTaBneHns U BU3yanmnsaunu.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁﬂble IleﬁCTBHH:
OCYLLECTB/IATbL 06LLEHNE HA YPOKaX (PU3NKKN 1 BO BHEYPOUHOW AeATENbHOCTY;
pacrnosHaBaTb  MPeAnoCbUIKA  KOH(IMKTHBIX  CUTyauuidi M cmaryatb
KOH(/INKTbI;



Pa3BEPHYTO M NOrMYHO M3naraTb CBOK TOYKY 3PEHUS C WUCMO/b30BaHWEM
A3bIKOBbIX CPeACTB;

MOHMMATb M MCMNOMb30BaTb MPenMyLLEeCTBA KOMaHAHON M NHAVBUAYaNbHOM
paboTsbl;

BblOVpaTh TEMATUKY M MeTOAbl COBMECTHbIX AEACTBMIA C YYETOM OOLLMX
MHTEPECOB M BO3MOXHOCTEW KaXKA0ro YieHa KONINEKTUBA;

NPUHMMAaTb  LeM  COBMECTHOM  AeATeNbHOCTW,  OpraHu3oBbiBaTb U
KOOPAMHMPOBaTL [ENCTBUA MO €€ [AOCTWXKEHWUIO: COCTaBNAaTb MiaH [AeWCTBUNA,
pacnpegensitb pofiM € Y46TOM MHEHMI Y4YaCTHMKOB, 0OCYXAaTb pe3ynbTaThbl
COBMECTHOW paboThl;

OLEeHMBaTb KayeCTBO CBOEro BK/afa WM KaXAoro y4vaCTHMKa KOMaH[bl B
06LLMIA pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUAM;

npegnaraTb HOBble MPOEKTbl, OLEHMBATb MAEW C MO3ULUUA  HOBU3HBI,
OPUTMHANILHOCTK, NPAKTUYECKOW 3HAYMMOCTMW;

OCYLWWECTBNIATb  MO3UTMBHOE CTpaTernyeckoe nMoBefeHne B  Pas3/INYHbIX
CUTYyaUmMsIX, NPOSIBNATbL TBOPYECTBO M BOOOPaXKeHMe, 6bITb MHULNATUBHBIM.

PeryasiTUBHbIC YHHUBepPCAJIbHbIE y4eOHbIEe NeHCTBHS
Camoopranusanus:

CaMOCTOATE/IbHO OCYLLEeCTB/ATL MO3HABATE/IbHYIO [eATeNbHOCTb B 06/1aCTy
(M3VKN W acTPOHOMWW, BbIABNATL MPO6GAEeMbl, CTaBUTb W (POPMYINPOBATH
COBCTBEHHbIE 3a/1a4u;

CaMOCTOATE/IbHO COCTaB/ISATb MMaH PeLleHnst PacyETHbIX U KavyeCTBEHHbIX
3aay, MnaH BbINOHEHUSA MPaKTUYECKO paboTbl C YHETOM MMEIOLLMUXCS PeCypCoB,
COOCTBEHHbIX BO3MOXHOCTEN N MPeAnoYTeHNUI;

[iaBaTb OLEHKY HOBbIM CUTYaLMsM;

pacLUMpsATb paMKK y4e6HOro npeagmeTa Ha OCHOBE JIMYHBIX NPEAMNOYTEHWNA;

[enatb 0CO3HaHHbIA BbIOOP, aprymeHTUpoBaTb ero, 6paTtb Ha Ccebs
OTBETCTBEHHOCTb 3a pPeLLEHNE;

OLleHMBaTb NPUOOPETEHHBIN OMbIT;

CNoco6CTBOBaTL (JOPMMPOBAHUIO W MPOSBNEHUIO 3pyauuUMM B 06/1acTy
(hM31KK, NOCTOSAHHO MOBLILLIATHL CBOV 06pa30oBaTe/IbHbIN U KYNIbTYPHbIA YPOBEHb.

CaMOKOHTpOHb, 3MOIII/IOHa.JIbeII71 HHTCJIJICKT:

[aBaTb OLEHKY HOBbIM CUTYyauusM, BHOCMTb KOPPEKTMBbI B AEATEIbHOCTb,
OLeHMBaTb COOTBETCTBME Pe3y/ibTaToB LieNsM;

BnafleTb  HaBblkamy  MO3HaBaTe/IbHOW  peeKCMM  KaK  O0CO3HaHUS
COBEpPLUAEMbIX [EeACTBUA U MbICIUTE/IbHLIX MPOLLECCOB, WX Pe3y/nbTaToB U
OCHOBaHWiA;

MCNoNb30BaTh MPUEMBI pedieKCUn 418 OLEHKW CUTyauun, Bbibopa BEPHOTO
peLLeHuns;



YMeTb OUEHMBATb PUCKM W CBOEBPEMEHHO MPUHMMATbL PELUEHUA MO KX
CHKEHWIO;

NPUHUMATb MOTMBbI W aprymeHTbl [APYrnMxX npuv aHaimse pesynbTaToB
NEeATeNbHOCTMU;

NPUHUMaTb ce6s1, NOHMMasi CBOWM HEAOCTATKM U IOCTOMHCTBA,

NPUHUMATb MOTMBbI W aprymeHTbl [APYrnMx npuv aHanmse pesynbTaToB
NEeATeNbHOCTMU;

NpU3HaBaTb CBOE MpaBo M NpaBo APYrunx Ha oLwnbKu.

B npouecce AOCTMXKEHUSI IMYHOCTHBLIX Pe3y/ibTaTOB OCBOEHWUSI NPOrpammbl
no u3MKe AN YPOBHS CpefHero o06uiero ob6pas3oBaHMA Yy 06Yy4atoLLIMXCH
COBEpPLUEHCTBYETCA 3MOLIMOHASbHbIN NHTENNEKT, npeanonararoLLnii
ChOpMMNPOBAHHOCTb:

CaMOCO3HaHUs1, BKMKOYAOLLIEr0 CNOCOBHOCTb MOHUMATb CBOE 3MOLIMOHA/IbHOE
COCTOSIHMEe, BMAETb HarnpaB/eHNs pa3BUTUA COBCTBEHHOW 3MOLMOHaNIbHOW cepsl,
ObITb YBEPEHHbLIM B Cebe;

CamMOperynMpoBaHunsi, BK/IOYAKOLLEr0 CaMOKOHTPO/b, YMEHWe MNpUHUMaTb
OTBETCTBEHHOCTb 3@ CBOE MOBeAEeHMe, CMOCOOHOCTbL aaanTMpoBaTbCs K
3MOLMOHA/IbHbIM U3MEHEHUAM W NPOSBSATL TMOKOCTb, ObITb OTKPbLITHIM HOBOMY;

BHYTPEHHE MOTMBALMK, BK/OYAKOLLEN CTPEMIEHME K AOCTUXKEHUIO LN W
ycrexy, OnTMMU3M, WMHULMATUBHOCTb, YMEHMe AeiCTBOBaTb WUCXOAS M3 CBOMUX
BO3MOXHOCTEN;

aMMaTUK, BKNKOYAOLWEN CNOCOBHOCTb MOHMMATb 3MOLMOHA/IbHOE COCTOSHME
OPYrUX, Y4YMTblBaTb €ro npu OCYLLECTBNEHUM OOLLUEHMS,, CMOCOBGHOCTL K
COUYBCTBUIO N COMEPEXMBAHUIO;

couMabHbIX HaBbIKOB, BK/THOUAOLLMX COCOOHOCTb BbICTPanBaTb OTHOLLEHNS
C ApYrMMun Ntoapmin, 3a60TUTLCA, NPOABNATb UHTEPEC U paspeLlaTb KOH(INKTBI.

HPEAMETHBIE PE3YJIBTATDBI

K koHUy 06yyeHus B 10 kJiacce NpeamMeTHble pe3ysibTaTbl Ha 6a30BOM
YPOBHE AO/MKHbI OTPaXKaTb CHOPMMPOBAHHOCTL Y 00YHatOLLMXCA YMEHWIA:

[NEeMOHCTPUPOBaTL Ha Mpumepax pPonb U MeCTo (PM3MKU B (hopMMPOBaHUM
COBPEMEHHOW Hay4yHOW KapTWUHbI MUPa, B PasBUTUN COBPEMEHHOW TEXHUKU U
TEXHO/OT A, B MPaKTUYECKON LeATeNIbHOCTU JIKOAEN;

YUUTbIBaTb TPaHUUbl MPUMEHEHUA U3YYEHHbIX (U3NYECKUX MOAENeN:
MaTepuasibHas ToYKa, MHepLmaibHas cucTema oTcuéTa, abCoMTHO TBEPLOE Teno,
naeasbHbIA ra3, MOAen CTPOEHUS ra3oB, XXUAKOCTEA U TBEPALIX Ten, TOYeUHbIN
ANEKTPUYECKNIA 3apsf, MPY PeLLeHnn (hn3nyecKmnx 3atad;

pacrnosHaBaTb PU3NYECKUe ABEHNA (NPOLECChl) N 0OBACHATL UX Ha OCHOBE
3aKOHOB MeXaHWKW, MONEKYNAPHO-KMHETUYECKON TeOpMU CTPOEHUS BeLLecTBa U



3/IEKTPOAVHAMWUKN:  PaBHOMEPHOE U PABHOYCKOPEHHOE  MPSAMOJSIMHeNnHOe
[BWKeHVe, CBOOOAHOE MajeHWe Tes, ABWKEHME MO0 OKPYXXHOCTWU, WHepLus,
B3aMMOAENCTBME Ten, Anddy3mns, 6pOyHOBCKOE ABWKEHWNE, CTPOEHME YKUAKOCTeW
N TBEPAbIX TEN, N3MEHeHWe 00bEMa TeN Npu HarpesaHuKn (OXNaXxaeHnumn), Tenn10Boe
paBHOBeCKe, UCNapeHue, KoHAeHcauusa, NnnasfeHune, KpUCTaNN3auns, KUNeHue,
BNaXXHOCTb BO3/YyXa, MOBbILLEHME AaBNeHUs rasa npu ero HarpeBaHnMn B 3aKpbITOM
cocyde, CBf3b MeXay napaMeTpamn COCTOSHMA rasa B M3onpoleccax,
aNeKTpu3aLums Ten, B3aMMoAecTBre 3apsfo0B;

OMuCbIBaTb MeXaHMYeCKoe [ABMXKEeHWe, WUCMOo/b3yd (PU3NYECKMEe BeSIMUNHBI:
KoopAuHaTta, NyTb, MNepeMELLEHne, CKOpPOCTb, YCKOpPeHMe, macca Tena, Cuia,
NMNYNbC Tena, KMHETUYEeCKasd 3Heprus, NoTeHUManbHasa 3Heprus, MexaHu4yeckas
pabota, MexaHM4yeckas MOLLHOCTb; MpPW OMUCaHWM MNPaBWUIbLHO TPaKTOBaTb
(PM3NYECKMIA CMbIC/T UCMOSMb3YEMbIX BEMVYMH, WX 0603HAYEeHUS WU eAnHULbI,
HaxoauTb (POPMY/bl, CBA3bIBAKOLLME AaHHYKO (PM3NYECKYHO BE/IMUUHY C APYTMU
Be/IMYNHAMMU;

OMuCbIBaTb W3YYeHHble TennoBble CBOWCTBA Te/l W TenoBble SABEHUS,
NCronb3ys (U3MYeCKne BENMUYUHDLI: [aBleHWe rasa, Temneparypa, CpefHsAs
KWHETNYECKasa 3Heprusa XaoTUUecKoro ABWXKEHWS MONEKyn, cpefHeKkBajpaTuyHas
CKOPOCTb MOJIEKY/I, KO/MIMYECTBO TennoThbl, BHYTPEHHAS 3Heprus, paboTa rasa,
KOSPULMEHT NONE3HOro [AenWCTBMS TenjioBOro [ABUratens; nNpu OnucaHuu
MPaBW/bHO TPaKTOBaTb (PU3MYECKMIA CMbIC/T  WUCMOMb3YEMbIX BEIMUMH, UX
0603HayYeHNss W  efuVHUUbBI, HAaxXo4WUTb (OPMY/bl, CBA3bIBAlOWME [AaHHYIO
(PM3NYECKYIO BEIMUMHY C APYTUMW BEIMYMHAM;

OMUCbIBaTb U3YYeHHbIe 3/IEKTPUYECKME CBOMCTBA BELLECTBA U 3NIEKTPUYECKME
ABneHna (npouecchbl), UCMOoMb3ya (U3NYECKNE BETMUUHBI: 3NTEKTPUYECKUNIA 3apsa,
3NEKTPUYECKOE Mose, HanpsAXXEHHOCTL NOJA, NOTeHUWas, pasHOCTb NOTeHLUNanoB;
MNpyv OMUCaHUN MpPaBWU/IBHO TPaKTOBaTb (U3NYECKUIA CMbIC/T MCMOJb3YEeMbIX
BE/IMYMH, UX 0003HAYEHMS W eAMHULbI; YKasbiBaTb (hOPMY/bl, CBA3bIBAKOLME
[AHHYI0 (DU3NYECKYHO BENINYMHY C APYTVMMU BENNYMHAMU,

aHanmM3npoBaTb (PU3NYECKME NMPOLECCHl U SABMNEHUA, UCNONb3ya PU3myeckue
3aKOHbI M MPUHUNUMBI: 3aKOH BCeMUpPHOro TaroteHus, |, 11 u I1l 3akoHbl HbOTOHa,
3aKOH COXpaHeHWs MeXaHWYeCKOM 3Heprun, 3aKOH COXpPaHeHUs UMMY/bCa,
NPUHLMM Cynepnosnuuun cun, NPUHUMN paBHOMpPaBUA WHEPLUabHbIX CUCTEM
OTCYETA, MOJEKYNAPHO-KMHETUYECKYIO Teopuio CTPOEHUA BeLLecTBa, ra3oBble
3aKOHbl, CBA3b CpPefiHe KUHETMYECKON SHEPrumn TEMnI0OBOro ABVXKEHUA MOSIEKY/ C
abCO/IIOTHON TemMnepaTypoil, NepBbld 3aKOH TEPMOAUHAMUKM, 3aKOH COXPaHeHUs
3NEeKTPUYECKOro 3apsaga, 3akoH KynoHa, npu 3TOM pasnnyatb C/IOBECHYHO
(hOPMY/IMPOBKY 3aKOHa, ero maremMatuyeckoe BblpaXkeHWe W ycnosus (rpaHuLbl,
061aCcT) NPUMEHUMOCTU;



OOBACHATL  OCHOBHble  MPUHUMMBLI  LEACTBMA  MalUMH, MpPUOOpPoB U
TEXHUYECKMX YCTPOMCTB; pas3/iMyarb YCM0BUA MX 6e30MacHOro MCnosb3oBaHus B
MOBCeLHEBHOW XN3HW;

BbIMOMHATL 3KCMEPUMEHTbI MO  WCCMEA0BaHMIO (DM3NYECKUX SBNEHUA W
MPOLECCOB C WCMNOMb30BaHWEM MPSIMbIX UM KOCBEHHbIX W3MEPEeHWA, Npu 3TOM
(hopmynuposBatb Npobnemy/3agadyy W TruAMNoTesy Y4ebHOr0 3IKCMEPUMEHTA,
cobupaTb YCTaHOBKY W3 MPeL0XeHHOro 060pyAoBaHWUs, MPOBOAWUTbL OMbIT W
(hopmynunpoBaTtb BbIBOAbI;

OCYLLECTB/ISATb MPAMbIE U KOCBEHHbIE U3MEPEHUS (DU3NYECKUX BESTUYUMH, MPU
3TOM BbIOMpaTb OMTUMasbHLIA CMOCO6 M3MEPEeHUS U WUCNONb30BaTb W3BECTHbIE
MeTO/bl OLEHKM NMOrPELLHOCTEN U3MEPEHNIA,

nccnefoBatb  3aBUCUMOCTUM  MeXAYy  (PM3MYECKMMM  BeIMYMHAMK  C
MCMONb30BaHWEM MPAMbIX W3MEPEHWA, MPWU 3TOM KOHCTPYMpoBaTb YCTaHOBKY,
(hMKCUpOBaTb Pe3y/bTaTbl MONYYEHHON 3aBUCUMOCTM (IU3NYECKUX BENYMH B
BUe Tabnumuy, 1 rpadMkoB, enath BbIBOAbI M0 pe3ynbTaTaM UCCief0BaHUS;

cobnoaatb Npasuna 6esonacHoro Tpyaa npy NpoBefeHUN UCCnefoBaHWA B
pamKax Y4ebHOro 3KCrepuMMeHTa, Y4eBHO-MCCNeAoBaTeIbCKOM U NPOEKTHOM
[eATeIbHOCTU C WUCMOMb30BAHNEM U3MEpPUTE/bHbLIX YCTPOMCTB U N1abopaTopHOro
obopyfoBaHus;

pelaTb pacyéTHble 3afayM C SBHO 3a[aHHON (U3NYECKOW MOJENbIO,
MCNOMb3ys (PU3NYECKME 3aKOHbI M NMPUHLMNbLI, HA OCHOBE aHasIn3a YCioBmsa 3a4aum
BbIOUPaTb (PM3NYECKYIO MOAESb, BblAENATb PU3NYECKMe BEMUNHBI U POPMYIb,
HeobXxoauMble Ans eé pelleHWs, NPOBOAWTL PacyéTbl U OLEHMBATL PeasibHOCTb
MO/TY4EHHOr 0 3HaYeHUs (PU3NYECKON BETNYMHBI,

peLlaTb KayeCTBEHHbIE 3aJaum: BbICTPanBaThb JIOrMYECKN HEMPOTUBOPEUNBYHO
LLeNOYKY PacCyXAeHWA C OMopoii Ha W3Y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(hm3nyecKme SBNeHns;

MCNOMb30BaTb  MNPWM  PeleHnn  Y4yebHbIX  33fa4  COBPEMEHHbIE
MH(OPMaLMOHHbIE TEXHONOMMW A/1F NMOWCKA, CTPYKTYPUMPOBaHUS, UHTepnpeTaLmm
N NpeAcTaBneHns y4ebHON 1N Hay4yHO-MONYNSAPHOM MHGopMaLMK, NONYYEHHOW 13
pas/fIMYHbIX UCTOYHUKOB, KPUTUYECKN aHA/IM3MPOBaTb NOTy4aeMyto MH(OPMaLuIo;

NPVYBOAMTL NPUMEPbI BKaAa POCCUACKMX U 3apyBeXXHbIX YUEHBIX-(PU3NKOB B
pa3BUTME HayKW, OOBACHEHME MpPOLECCOB OKPY)KAKOLWEro Mupa, B pasBuTue
TEXHVKW U TEXHONOT WA,

MCNOMb30BaTb TEOPETUYECKME 3HAHWA MO (hM3MKe B MOBCEAHEBHON XXM3HU
Ans obecneyveHns 6e30MacHOCT Mpy o6paLLeHnn ¢ NprbopaMm U TEXHNYECKUMU
YCTPOMCTBaMK, A4/19 COXPaHEHWs 3[40POBbs M COBMOLEHNSA HOPM 3KO/IOMMYECKOro
MOBefEHUA B OKPYXXatoLLEen cpese;



paboTatb B Trpynmne C BbINO/IHEHWEM Pa3/IMYHbIX COUMATIbHbLIX PONei,
MnaHMpoBaTb PaboTy rpPynmbl, pPaunoHaIbHO pacnpefensTe 06583aHHOCTU U
NI1aHNPOBaTb AEATENbHOCTb B HECTaHAAPTHBLIX CUTYaUMaX, afeKBaTHO OLEHMBATb
BK/1af, K&XX0ro U3 y4aCTHUKOB rPynnbl B peLleHre pacCMaTprMBaemoin npobembl.

K KoHUy o06yyeHus B 11 kuacce NpeaMeTHble pe3ynbTartbl Ha 6a30BOM
YPOBHE [0/MKHbI OTPaXKaTb CHOPMMPOBAHHOCTL Y 06YHatOLNXCH YMEHWIA:

AEMOHCTPMPOBaTh Ha Mpumepax Poib U MeCTo (PM3MKM B (hOpMMPOBaAHUM
COBPEMEHHOW Hay4yHOW KapTWHbI MUpa, B PasBUTUN COBPEMEHHOW TEXHUKU U
TEXHONOIMIA, B MPaKTUYECKON [AeATeNbHOCTU MHOAEN, LeNoCTHOCTb U eANHCTBO
(PM3MYECKOIN KapTUHBbI MUpa;

YUMTbIBaTb TPaHMUbl MPUMEHEHNUA W3YYEHHbIX (U3NYECKUX MOAENeN:
TOYEYHbIV 3NEeKTPUYECKUIA 3apsj, Ny CBeTa, TOUEUHbIA MCTOUYHMK CBeTa, AAepHas
MOAe/lb aToMa, HYK/IOHHas MOfeflb aTOMHOro fapa npu pelleHun husnyeckux
3ajay;

pacno3sHaBaTb pu3nyeckune ABneHUs (NPOLECChI) U 0OBACHATL X Ha OCHOBE
3aKOHOB 3M1eKTPOAMHAMMNKN N KBAaHTOBOM (PU3NKW: 3NEKTPUYECKas MPOBOAMMOCTD,
TennoBoOe, CBETOBOE, XMMUYECKOe, MarHUTHOE [eNCTBUA TOKa, B3aMMOAENCTBUE
MarHWTOB, 3/IEKTPOMarHUTHas WHAYKUWSA, [eACTBME MarHWTHOro nons Ha
MPOBOAHWK C TOKOM W [ABMXYLUMIACA 3apsf, 3MEeKTPOMarHWTHble KonebaHus W
BO/IHbI, MPAMOJSIMHENHOE pacrpoCTpaHeHWe CBeTa, OTpaXKeHue, MNpesiomsIeHue,
NUHTep(epeHLMs, Oudpakums K1 nonspusauus  CBeTa, [AUCMEPCUs  CBeTa,
(hoTO3NEKTPHUECKMIA ahPeKT (POoTO3(hheKT), CBETOBOE AaBfeHMe, BOHUKHOBEHME
NIMHENYaToro CrnekTpa aroma BOAOPOAA, €CTeCTBEHHasd W WCKYCCTBEHHas
PaAnoaKTUBHOCTb;

ONUCbIBaTb M3y4YeHHble CBOWCTBA BeLLecTBa (3/1EKTPUYECKME, MarHUTHbIE,
OMTUYECKME,  3MIEKTPUYECKYIHD  MPOBOAMMOCTb  Pa3/INYHbIX  Cpea) MU
3/IEKTPOMArH1THble ABMEHUS (NPOLECChI), MCMNOMb3YA (PU3NYECKME BEIMUYNHBI:
ANEKTPUYECKUIA 3apsf, Cula TOKa, 3MEeKTPUYECKOe HarpsXkeHue, 3/1eKTPUYecKoe
COMNPOTWB/IEHNE, Pa3HOCTb MOTEHLMAIOB, 3/IEKTPOABMKYLLAA cuna, paboTa TOKa,
WHAYKUMSA MarHuTHOro nons, cuna Amnepa, cuna JlopeHua, WHAYKTUBHOCTb
KaTyLIKW, 3HEeprus 3/1IeKTPUYECKOro M MarHWTHOrO Mosier, nepuog M 4actoTa
KonebaHMn B KonebaTeslbHOM KOHType, 3apsf W cuia Toka B npouecce
rapMOHUYECKNX  3MEeKTPOMArHUTHbIX KOnebaHuin, (HOKYCHOe pacCTosHue W
ONTUYECKas CWMa fIMH3bl, MPU OMUCAHUWU MNPaBU/IbHO TPAKTOBaTb (PU3NYECKMIA
CMbIC/T MCMOMb3YEMbIX BEMYMH, KX 0003HAYEHUS W eAMHULbI, YKasblBaTb
(hopMmy/ibl,  CBA3bIBAIOWME  AAHHYHO  (DM3NYECKYK BEIMUYMHY C  ApYrumu
Be/IMYMHAMU;

OMnCbIBATb WM3YYEHHble KBAHTOBble SB/IEHWA W MNPOLECChbl, WCMO0/b3yA
(hpM3MYECKMEe BESIMUMHbBI: CKOPOCTb 3/IEKTPOMArHUTHbLIX BOJH, AJ/IMHA BOJHbI U



4acToTa CBeTa, 3HEPrust U UMMYNbC (hOTOHA, MEPUOA nonypacnaga, IHeprus CeBasun
aTOMHbIX Afep, NpU ONWCaHWW NPaBUIbHO TPAKTOBAaTb (OU3NYECKUIA CMbICH
MCNOMb3YEMbIX BE/IMUMH, MX 0003HAYEHUA N eAMHULbI, YKasblBaTb (QOPMY/bI,
CBA3blBalOWME AaHHYI0 (DM3NYECKYHO BE/IMYMHY C  APYrMMU  BeIMYMHAMM,
BbIYMC/ISITb 3HAUYEHME (DU3NYECKON BE/TMYUMHBI;

aHanM3npoBaTb (BM3MYeCcKne NPOLIECChl WU SIBNEHMS, UCNONb3ys (DrU3nYecKue
3aKOHbl W MPUHLMIMbI: 3aKOH OMa, 3aKOHbI NMocnefoBaTe/lbHOro 1 napasnenbHoro
COeAMHEHUS TMPOBOAHUKOB, 3aKOH [hxoyns—/leHua, 3aKOH 371eKTPOMarHUTHOM
MHAYKUMK, 3aKOH MPSAMOMMHEHOIO PacrnpoCcTpaHeHNs CBETa, 3aKOHbl OTPaXKeHUs
CBeTa, 3aKOHbl NPeNoM/IeEHMst CBeTa, YpaBHeHWe OWHLITENHa Ana PoTo3(heKTa,
3aKOH COXPaHEHWSI 3HEPrun, 3akKOH COXpaHeHWs MMMYy/bCa, 3aKOH COXpaHeHUs
3NEeKTPUYECKOro 3apafa, 3aKOH COXpaHeHWsi MaccoBOro 4yucrna, noctynarbl bopa,
3aKOH pagmnoakTUBHOIO pacnaja, npu 3TOM pas/imyaTtb CI0BECHYH (DOPMY/IMPOBKY
3aKOHa, ero maTemMaTuMyecKoe BblpaXeHue W ycnosus (rpaHuubl, o06nactm)
MPUMEHNMOCTH;

onpefensTb Hanpas/eHWe BEKTOPa MHAYKLMN MarHUTHOro Nons NpoBOAHMKa
C TOKOM, cu/ibl AMnepa v cunbl JlopeHua;

CTPOUTb W OMUCLIBATb W3006paXKeHWe, CO34aBaemMoe M/IOCKUM  3epKasiom,
TOHKOW JINH30M;

BbIMO/IHATL 3KCMNEPUMEHTbI MO UCCNEL0BaHUI0 (PU3NYECKUX ABMEHUA 1
MPOLECCOB C WCMOMb30BaHWEM MPAMbIX UM KOCBEHHbIX W3MEPEHWIA: MpU 3TOM
(hopmynupoBatb Npob6nemy/3agady WM TUMNOTe3y Y4eOHOro 3KCMepuMEHTa,
cobupaTtb YCTaHOBKY W3 MpPeasIoKeHHOro 060pyAoBaHUsA, NPOBOAWTL OMbIT U
(hopmynmpoBaTh BbIBOAbI;

OCYLLECTB/ATb MPSAMbIE Y KOCBEHHbIE M3MEPEHUS (DU3NYECKNX BE/TMYUH, NPK
3TOM BblOMpaTb ONTUMa/bHLIA CNOCO6 M3MEPEHUS U WUCMOMb30BaTb M3BECTHbIE
METO/lbl OLIEHKM NOrPELLUHOCTEN U3MEPEHNIA;

nccnefoBaTb  3aBUCUMOCTU  (PU3NYECKMX  BEIMUMH € MUCMO/b30BaHMEM
MNPAMbIX W3MEPEHWIA: NpU 3TOM KOHCTPYWMPOBaTb YCTAHOBKY, (DMKCMPOBATb
pe3y/bTaTbl MOMYYEHHON 3aBUCUMOCTU (DU3NYECKMX BENVYUH B BUAe Tabnuy, K
rpagmKoB, fenaTb BbIBOAbI M0 pe3y/ibTaTaM UCCeA0BaHNS;

cobntogatb npasuna 6e30nacHoro Tpyga npv npoBefeHnn UCCnefoBaHW B
pamMKax Y4eGHOro 3KCrepumeHTa, Y4eBHO-UCCNenoBaTeNlbCKOM U MPOEKTHOM
[EeATeNIbHOCTU C WUCMONb30BAHNEM W3MEpPUTENbHbIX YCTPOWCTB U N1abopaTopHOro
obopyoBaHus;

pellaTb pacyéTHble 3afayM C SABHO 3afaHHOM (PM3NYECKON MOLENbIo,
NCNonb3ya U3nYecKme 3aKOHbI U MPUHLUNMGLI, HA OCHOBE aHa/n3a YC/IoBUA 3a4aduu
BblOMpaTh (DM3NYECKYHO MOAESb, BbIAENATb (PU3NYECKME BENNYUHBI U (OPMYIbl,



HeobXoAVMble AN eé pelleHuns, NPOBOAUTL pacyéTbl U OLEHMBATL PeasibHOCTb
MO/Ty4EHHOr 0 3Ha4YeHUS PU3NYECKOW BENINYMNHBI;

pelaTb Ka4eCTBEHHbIE 3a[ja4L: BbICTPaMBaTh /IOrMYECKN HEMPOTUBOPEYMBYIO
LLeNOYKY pacCyXXAeHWin C OMOpoN Ha M3Y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(hm3nYecKune aBNeHNS;

MCnonb3oBaTb  MPU pelleHMn  yyebHbIX  33da4  COBPEMEHHbIe
MHOPMALMOHHbIE TEXHONOTMW ANS MOUCKA, CTPYKTYPUPOBaHUA, MHTepnpeTaumnm
M npeacTaBieHns y4ebHOM 1 Hay4HO-NOMYNSPHON MHDOPMaLUK, NOTYHeHHON ©3
Pas3INYHbIX UCTOYHNKOB, KPUTUYECKN aHaNIM3MPOBaTb NOyYaeMyto MHOPMaLWIo;

0OBACHATL  MPUHUMNLI  AEACTBUA  MalWH, MpUeopoB U  TEXHUYECKMX
YCTPOMCTB, pa3/iMyatb YCroBus nx 6e30MacHOro MCrosib3oBaHUs B MOBCELHEBHOM
XU3HW;

NPUBOANTbL MPUMEPbI BKNaAa POCCUNCKNX M 3apyOeXKHbIX YUYEHBIX-(DU3NKOB B
pasBUTME HayKu, B OOBACHEHWE MPOLIECCOB OKPYXKaloWero Mupa, B pasBuTUE
TEXHUKMN N TEXHOJOTUIA;

MCMoNb30BaTb TEOPETUYECKME 3HaHMSI MO (DM3MKe B MOBCEAHEBHOW >XMU3HU
ANna obecrieyeHns 6e30MacHOCTM npu obpalleHnn ¢ nprubopaMmm U TEXHUYECKUMMU
YCTPONCTBaMW, AJ19 COXPaHEHUS 340p0BbA U COOMOLEHNS HOPM 3KOIOMMYECKOr0
MOBefEHUS B OKPYXKatoLLEN cpeae;

pabotaTb B Trpyrnne C BbINOSHEHWEM pPa3/IMYHbIX COUMaIbHBIX POen,
MnaHMpoBatb paboTy rpynnbl, pauMoHasIbHO pacnpefensTs 0683aHHOCTU U
MNaHMpoBaThb AeATe/IbHOCTb B HECTaHAAPTHBLIX CUTYyaLmMsaX, afeKBaTHO OLeHMBaTb
BK/Iaf, K&X/0ro U3 y4aCTHWUKOB IPYmrbl B PeLeHNe paccMaTpyBaemoin npobaemsl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NporpaMMeI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
Pa3znea 1. ®PUBUKA U METO/JIbI HAYUHOTI'O ITO3HAHMUSI
bnbnmoteka LLOK
11 ®u3rKa n MeToabl HayYHOT0 MO3HAHWA 2 https://m.edsoo.ru/7f41bf72
WToro no pasgeny 2
Pa3znen 2. MEXAHUKA
bubnnoteka LIOK
21 KukemaTnia ° https://m.edsoo.ru/7f41bf72
bubnunoteka LIOK
22 AvHaumka ! https://m.edsoo.ru/7f41bf72
bubnunoteka LIOK
2.3 3aKOHbI COXpaHeHNs B MeXaHUNKe 6 1 1 htts://m.edsoo.ru/7fALbF72
WToro no pasgeny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMUKA
31 OCHOBbI MOJIEKYNSAPHO-KNHETNYECKOIA 9 1 Bubnnoteka LLOK
' Teopum https://m.edsoo.ru/7f41bf72
bubnunoteka LIOK
32 OCHOBbI TePMOAMHAMMKY 10 1 https://m.edso0.ru/7f41bf72
33 ArperartHble COCTOAHWSA BELLECTBA. 5 Bubnmoteka LLOK

®azoBble Nepexop!

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



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

WToro no pasgeny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubnunoteka LIOK

4.1 SNeKTPOCTaTMKA 10 https://m.edsoo.ru/7f41bf72
49 IMOCTOSAHHbIN 3M1EKTPUYECKNIA TOK. TOKM B 12 bubnunoteka LIOK
' pasIMYHbIX Cpeaax https://m.edso0.ru/7f41bf72
WToro no pasgeny 22
Pe3epBHoe Bpems 2
OBLLEE KOJ/TMYECTBO YACOB MO NMPOrPAMME 68



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

11 KVIACC

KoaunuyecTBO YacoB 3J’IeKTp0HHLIe
HaumenoBanue a3/1eJi0B U TEM 1051 OBbIC
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NporpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazaen 1. QJIEKTPOJIMHAMUKA
11 MarHuTHoe nose. SNeKTpomMarH1MTHas 11 1 3 bubnnoteka LIOK
' NHAYKLMA https://m.edsoo.ru/7f41c97¢c
WToro no pasgeny 11
Paznen 2. KOJIEBAHUS 1 BOJIHBI
MexaHYecKmne 1 3NeKTPOMarH1THbIe bubnnoteka LLOK
2.1 9 1
KonebaHus https://m.edsoo.ru/7f41c97c
59 MexaHnYecKme 1 3NeKTPOMarHUTHble 5 1 Bbubnmoteka LLOK
' BOJIHbl https://m.edsoo.ru/7f41c97¢c
bubnunoteka LIOK
2:3 OnTyka 10 3 https://m.edsoo.ru/7f41c97c
WToro no pasgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBbI crieUpanbHON Teopun 4 1 Bubnnoteka LLOK
' OTHOCUTE/IbHOCTU https://m.edsoo.ru/7f41c97c
WToro no pasgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
o bubnunoteka LIOK
4.1 ANeMeHTbl KBaHTOBOW OMTUKN 6 httos://m.edsoo.ru/7fA1c97c
4.2 CTpoeHue aToma 4 bubnunoteka LIOK



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

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

4.3

ATOMHOE A1po

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

WToro no pasgeny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bnbnmoteka LLOK

5.1 SnemMeHTbI aCTPOHOMUM 1 aCTPOIUINKN 7 https://m.edsoo.ru/7f41c97c
WToro no pasgeny 7
Paznen 6. OBOBIIAIOIIEE IIOBTOPEHUME

6.1 O6o6LatoLLiee NOBTOPeHME 4 Etlfpﬁs}?/?gee:sicl;.lrou/};f4lcg7c
WToro no pasgeny 4
Pe3epBHoe Bpems 3
OBLUEE KOTMYECTBO YACOB MO NMPOIrPAMME 68



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




IHOYPOYHOE IINIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE

Ne Mara uudposbie

Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE

padoTsbI padoThI
pecypchl

du3nka — Hayka 0 npupose.

1 HayuHble MeTg bl I'IOEH:HI/IIJ'FI 1 bubnmoteka LIOK

Y A https://m.edsoo.ru/ff0c32e2
OKpY)KatoLLLero Mumpa
Po/Ib 1 MECTO (PU3MKM B

) (hopMMpOBaHNM COBPEMEHHO 1 bubnnoteka LIOK
Hay4HOI KapTUHbI MUpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYeCKOW AeATeNIbHOCTMW N0AEN
MexaH14YecKoe ABMKEHME.

3 OTHOCUTENBHOCTb MEXaHMYECKOT0 1 Bbubnuoteka LLOK
ABWKeHuA. [NepemeLLeHMe, CKOPOCTb, https://m.edsoo.ru/ff0c3508
yCKOpeHue

4 PaBHOMEpPHOE NPSIMOSIMHERHOE 1 Bubnmoteka LLOK
ABUKeHne https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOPEHHOE MPAMOSIMHEHOE 1 Bubnmoteka LLOK
ABVXeHne https://m.edsoo.ru/ff0c372e

5 CBo60oAHOe nafieHne. YCKopeHue 1 Bubnmoteka LLOK
cB06OAHOrO NageHns https://m.edsoo.ru/ff0c39cc
KpuBonuHeiiHoe ABUXeHMeE.

7 [BWKeHNe MaTepraibHOM TOUKM MO 1 bubnmoteka LIOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTU
8 MpuHUKMN oTHOCUTENBHOCTY ["anunnes. 1 bubnunoteka LIOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

WHepumanbHble CUCTEMbI OTCYETA.
MepBbIil 3aKOH HbIOTOHA

https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuna. MpuHUmMn

bnbnmoteka LLOK

9 cynepnosvuuu cun. BTopoii 3aKoH
ynep . P N https://m.edsoo.ru/ff0c3be8
Hbl0TOHa An1a MaTepuanbHOM TOYKN
TpeTwuii 3aKoH HblOTOHA ANns bubnnoteka LIOK

10
MaTepUasibHbIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOoH BceMUpHOro TaroteHus. Cuna

11 TAXKECTU. [epBas KoCMUYeckas bubnmoteka LIOK

- 11ep https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuna ynpyrocTu. 3akoH N'yka. Bec bubnnoteka LIOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna TpeHns. Kosth(uLmeHT TpeHus.

13 Cuna cgn OTVIBJ'IEI?VI(t;I # n BVI)F:(eHVIVI bubmmoreka LIOK

P A https://m.edso0.ru/ff0c3f76
Tena B XXMAKOCTU UMK rase
MocTynaresnbHOe ¥ BpalyaTenbHoe

14 ABWXeHWe abCoNtoTHO TBEPAOro Tena. Bbubnmoteka LLOK
MoOMEHT cunbl. 11e4o cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBeCWs TBEPLOro Tena
VMnynbc maTepuasbHON TOUKN,

15 CUCTEMbI MaTEPUa/IbHbLIX TOYEK. Bubnmoteka LLOK
Vimnynbc cunbl. 3aKOH COXpaHeHUs https://m.edsoo.ru/ff0c43d6
nmnynoca. PeakTMBHOE ABMXKEHNE
PaboTa 1 MOLHOCTb CUNbI.

16 KnHeTnyeckas aHeprusi matepuanbHOn Bubnmoteka LLOK
TOYKW. Teopema 06 N3MEHEHUM https://m.edsoo.ru/ff0c4502
KMHETUYECKOI aHeprumn

17 lMoTeHUmanbLHaa aHeprus. bubnunoteka LIOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

MoTeHuMansLHas aHeprus ynpyro
AethopMUPOBAHHOMN MPY>KNHBI.
MoTeHUMaIbHas 3Heprus Tena B6nn3n
NOBEPXHOCTN 3emMn

https://m.edsoo.ru/ff0c461a

18

MoTeHUMa/IbHbIE U HEMOTEHLMANbHbIE
cunbl. CBA3b paboThbl
HeNoTeHLMaNIbHbIX CUN C U3MEHEHUEM
MeXaHWYeCKOM 3Heprum cUCTeMbI Tefl.
3aKOH COXpaHeHNs MeXaHU4eCcKo
3Heprum

bnbnuoteka LLOK
https://m.edsoo.ru/ff0c478c

19

NabopatopHas paboTa
«llccnepoBaHue cBA3v paboTbl CUJbI C
N3MEHEHNEM MEXaHNYEeCKOIN aHeprmmn
Tena Ha NpuMepe pacTsXXeHus
PE3NHOBOIO XIyTa»

20

KoHTposibHas paboTa rno Teme
«KuHematuka. JnHamnka. 3aKoHbl
COXpaHeHus B MeXaHunKe»

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

21

OCHOBHble NOM0XEHMA MOEKYNAPHO-
KMHEeTMYEeCKOI Teopun. BpoyHOBCKOE
ABvxeHne. Anddysus

bubnunoteka LIOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABMKEHUA U
B3aMMO/ENCTBMSA YacTUL, BeLLeCTBa.
Mogenn CTPOeHNA ras3os, XULKOCTel
N TBEpAbIX Ten

23

Macca monekyn. Konmyectso
BewecTsa. [locToaHHas ABoraapo

24

TennoBoe paBHoBecue. Temneparypa
n eé nsmepeHue. LLikana temnepatyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Llenbcusa

WpeanbHbili ras 8 MKT. OcHoBHoe

Bubnunoteka LIOK

25 ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AGCoNoTHasA TeMnepatypa Kak mepa

26 CpefHei KNHeTUYECKOW SHeprum bubnnoteka LIOK
ABVXXEHNA MoNeKyn. YpaBHeEHNE https://m.edsoo.ru/ff0c511e
MeHpaeneeBa-KnaneipoHa

27 3akoH [anbToHa. ["a30Bble 3aKOHbI
NabopatopHasa paboTa

08 «/ccnefoBaHne 3aBUCMMOCTU MEXAY
napameTpaMu COCTOAHMSA
pa3peXKeHHoro rasa»

29 M3onpoLiecchl B naeanibHOM rase u nx bnbnmoteka LLIOK
rpaguyeckoe npescTaBieHne https://m.edsoo.ru/ff0c570e
BHYTpeHHAA aHeprua
TEePMOANHaMUYECKON CUCTEMBI U
cnoco6bl eé n3meHeHus. Konnyectso Bbubnmoteka LLOK

30
TennoTbl 1 paboTta. BHyTpeHHsA https://m.edsoo.ru/ff0c5952
3Heprusa 04HOaTOMHOIO MAeaIbHOro
rasa

bubnunoteka LIOK

31 Biab! Tennonepeaa|y https://m.edsoo.ru/ff0c5c36
Y [enbHas Tenn108MKOCTb BELLLECTBa.

32 KonnyecTtso TennoTbl npu bubnmoteka LIOK

. https://m.edsoo.ru/ff0c5c36
Tennonepegadve. AgmabaTHblin npoecc

33 MepBbIli 3aKOH TEPMOAVHAMUKN U ero Bubnnoteka LLOK
NPUMEHEHNE K n3onpoLeccam https://m.edsoo.ru/ffOc5efc

34 HeobpaTMOCTb NPOLIECCOB B bubnunoteka LIOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npvpoge. BTopoit 3akoH
TepMOAVHaMUKM

https://m.edsoo.ru/ff0c6230

MpuHumn geictensa n KA tennosoi

bnbnmoteka LLOK

35 MaLUVHbI https://m.edsoo.ru/ff0c600a

36 Livkn KapHo v ero KA

37 JKonoruyeckme npobnemol
TEN/I03HEPreTUKN

38 O6o6uaroumin ypok «MonekynspHas bubnnoteka LIOK
(hn3nka. OCHOBbI TEPMOLNHAMUKIN» https://m.edso0.ru/ff0c6938
KoHTposibHas paboTa rno Teme

39 «MonekynsapHas gu3mka. OCHOBbI bubmmoreka LIOK

' https://m.edsoo.ru/ff0c6a50
TEPMOANHAMUKIM»

40 Mapoobpa3oBaHmMe 1 KOHAeHCaLMS. bubnnoteka LIOK
VicnapeHne n KuneHue https://m.edsoo.ru/ff0c63b6
AGCONIOTHAsA N OTHOCUTE/bHASA

41 B/TXKHOCTb BO3Ayxa. HacbILWeHHbI bubmmoreka LIOK

Ayxa. . https://m.edsoo.ru/ff0c64d8
nap
TBEppaoe Teno. Kpucrtannnyeckue u
amopdHble Tena. AHU30TpONUA Bubnmoteka LLOK

42 o
CBOWCTB KpUCTaN/IoB. XKngkue https://m.edsoo.ru/ff0c65f0
KpucTannbl. CoBpeMeHHble MaTepuabl
lMnasneHne 1 Kpuctannsauus.

43 YoenbHas TensioTa nnasneHus bubnmoreka LIOK

A ' https://m.edsoo.ru/ff0c6708
Cybnumanms
bubnunoteka LIOK
44 YpaBHeHWe Tenn0Boro GanaHca httos://m.edsoo. ru/f0c6820
45 AneKTpu3aums Ten. INeKTPUYECKUin Bubnmoteka LLOK

3apsa. [Ba Bua aNeKTPUUECKmX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsa0B

MpPOBOAHVKN, AN3NEKTPUKN U

bnbnmoteka LLOK

46 NOAYNPOBOAHNKU. 3aKOH COXpPaHEHUS
YNpoBOA P https://m.edsoo.ru/ff0c6bcc
3M1EKTPUYECKOro 3apsasa
B3avmogaeiicTeume 3apsaoB. 3aKoH
47 K nOHaAToqequm ZﬂﬂKT NYEeCKNi Bubmoteka LIOK
y ' P https://m.edsoo.ru/ff0c6ced
3apsag
Hanps»KEHHOCTb 3/1EKTPUYECKOr0o
48 nona. MpuHUMN cynepnosnuun Bubnuoteka LLOK
ANEKTPUYECKMNX Nonen. JinHnm https://m.edsoo.ru/ff0c6df2
HanpsXXéHHOCTK
PaboTa cui aneKTpoCcTaTUUYecKoro
49 nons. rorteH I/IaJ'IpPa3HOCTb bubnuoteka LIOK
) 4 ' https://m.edsoo.ru/ff0c6f00
NnoTeHUnanos
MpOBOAHUKU N ANINEKTPUKA B
50 3npe|<T ﬂCTaTW-Iep(':KOM noF;e bubnuoteka LIOK
P ' https://m.edsoo.ru/ff0c7018
[AnanekTpnyeckas NPOHULLAEMOCTb
. bubnunoteka LIOK
51 DNeKTPoEMKOCTb. KoHAeHcaTop httos://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTb M/I0CKOIo
52 KOHAeHCcATopa. HePrus 3apsyKeHHoro Bubnmoteka LIOK
A pa P P https://m.edsoo.ru/ff0c72c0
KOH/eHcaTopa
53 NabopaTopHas paboTa "M3mepeHune
3N1eKTPOEMKOCTM KOHAeHcaTopa'
MpuHUMN OeNCTBUA U NPUMEHEHWE
54 KOH/IeHCATOPOB, KOMMPOBa/IbHOIO

annaparta, CTpyHHOro NpuHTepa.
SneKTpoCTaTNYeCKas 3aLimTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3asemneHune 3NeKTponprbopos

55

SNeKTpUYecKuii TOK, YCNOBUSA ero
CYLLECTBOBaHWS. MOCTOAHHBIN TOK.
Cuna ToKa. HanpskeHue.
ConpoTusneHne. 3akoH Oma ans
yyacTKa Lenu

56

MocnepoBatenbHOE, NapasnesbHoe,
CMeLLaHHOe COoeaVHeHe
NMPOBOAHMKOB. JlabopaTopHas paboTa
«M3yyeHne CMeLLaHHOro CoeanHeHNs
Pe3nCTOPOB»

0.5

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

57

PaboTa 1 MOLLHOCTb 3/1IEKTPUYECKOTO
TOKa. 3aKoH [Xoyna-JleHua

bnénmoteka LLIOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa A/151 NO/THOM (3aMKHYTO)
anekTpuyeckoin Lenu. KopoTkoe
3amMblKaHwue. JlabopaTopHas paboTa
«13mepeHmne 3C NCTOYHMKA TOKa 1
ero BHyTPEHHEro CONpPOTUBIEHNS»

0.5

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

59

SneKTPOHHas NPOBOANMOCTb TBEPAbIX
METas/0B. 3aBUCUMOCTb
COMPOTMB/IEHUS METANNIOB OT
Temnepatypbl. CBEPXNPOBOAVMOCTb

60

SNeKTPUYECKUIT TOK B BaKyyMe.
CBOIACTBA 3N1EKTPOHHBIX MYYKOB

61

MonynpoBOAHMKM, UX COBCTBEHHAA 1

MpvMecHas NpoBoauMoCTb. CBoICTBa
p—n-nepexoga. MonynpoBogHNKOBbIE
npuoopsI

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



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

dNeKTpNUecKuii TOK B pacTBOpax u
pacnniaBax 371eKTPONTOB.

Bubnnoteka LLOK

62 DNeKTPONNTUYECKAdA AMccoLmaums. L https://m.edsoo.ru/ff0c82ba
3NeKTponuns
ANEKTPUYECKNIA TOK B rasax.

63 CamOoCTOATENbHbIN 1 1 Bubnmoteka LLOK
HecaMoCTOATe/bHbIN paspsg. MonHus. https://m.edsoo.ru/ff0c84ae
Mnasma
AneKTpuyecKmne Npméopsl 1
YCTPOWCTBA 1 UX NPaKTUYECKOE bubnunoteka LIOK

64 1
npuMeHeHue. lNMpaBuna TEXHUKN https://m.edsoo.ru/ff0c86fc
6e3onacHoOCTM

65 O60o6LaroLmin ypok 1 Bubnnoteka LLOK
«INEeKTPOAMHAMUNKA» https://m.edsoo.ru/ff0c88be
KoHTposibHas paboTa rno Teme

66 «QnekTpocTaTunka. MNMoCTOAHHbIA 1 Bubnuoteka LIOK
3NeKTPUYECKNIA TOK. TOKU B https://m.edsoo.ru/ff0c8a8a
Pa3NNYHbIX cpedax»

67 Pe3epBHbIil ypoK. KOHTpObHas 1 Bubnmoteka LLOK
paboTa no Teme "neKTpoauHaMmKa'™ https://m.edsoo.ru/ff0c8c56

68 Pe3epBHbIin ypoK. O606LLAIOLLMIA YPOK 1 Bubnmoteka LLOK
no Temam 10 Knacca https://m.edsoo.ru/ff0c8f6c

OBLUEE KOMMYECTBO YACOB IO 68

NMPOrPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KoauyecTBO yacoB 3J‘IeKTp0HHLIe
[
Jr:;-n Tema ypoka Bcero Konrpoaruere Hpakriyeckue fI[:yT:eHnﬂ :)I;Ig)al;?)ll;::)enbﬂme
padoTsI padoThbI pecypest

IMOCTOSAHHbIE MarHUTbI U X

1 B3aumogencteme. MarHUTHOe nore. 1 bubnnoteka LIOK
BeKTop MarHUTHON MHAYKUMW. JTHUN https://m.edsoo.ru/ff0c9778
MarHUTHON MHAYKLMK
MarHuTHOe nose NPoBOJHMKa C

) ToKOM. OnbIT IpcTesa. 1 bubnnoteka LIOK
B3avmogeincTeme NpoBOAHMKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 NabopaTopHas paboTa «/3yyeHne 1 1 Bbubnmoteka LLOK
MarHUTHOIO NOJA KaTyLKN C TOKOM» https://m.edsoo.ru/ff0c98fe
[lecTBME MarHUTHOIO MONA Ha
NpPoOBOAHUK C TOKOM. Crna Amnepa.
NabopatopHas paboTa Bubnmoteka LLOK

4 o 1 1
«/ccnefoBaHne [enCTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOAHHOI0 MarH1Ta Ha pamky ¢
TOKOM»
[leicTB/E MarHWTHOro Nons Ha

5 ABVKYLLLYHOCA 3aPSXKEHHYIO YacTuLy. 1 Bubnnoteka LLOK
Cuna JlopeHua. PaboTa cusbl https://m.edsoo.ru/ff0c9df4
JlopeHua
ANeKTpoMarHuTHas MHAYKUus. MoTok

6 BEKTOpa MarHUTHOM uHAykumn. 34C 1
NHAYKUMW. 3aKOH 3/1eKTPOMAr HUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

NHAYKUunn dapajgen

NabopatopHas paboTa
«MccnegosaHne ABneHNA
3NeKTPOMarHUTHON NHAYKLMN»

bnbnmoteka LLOK
https://m.edsoo.ru/ff0cal50

VHOYKTUBHOCTb. HABNeHMe
camounHaykumn. 34C caMonHAYKLMN.
3Hepruna MarHUTHOIO NonA KaTyLlKu C
TOKOM. D/1eKTpOMarHuTHoe rosne

bnbnmoteka LLOK
https://m.edsoo.ru/ff0ca600

TexHUYecKue yCTpoicTea n nux
NPUMEHeHMe: NOCTOSHHbIE MarHWTbI,
3M1EKTPOMArHWTbI, 3NeKTPOBUraTe b,
YCKOPUTENY 3/IEMEHTApPHbIX YacTuLl,
VHAYKLUMOHHAs Neyb

10

O6o6uarowmin ypok «MarHuTHoe
rnone. dNeKTPOMarHUTHasA UHAYKLWS»

bubnunoteka LIOK
https://m.edsoo.ru/ffOcab82

11

KoHTposibHas paboTa no Teme
«MarHnTHoe norie.
DNEeKTpoOMarHUTHasA UHAYKLNSA»

bubnunoteka LIOK
https://m.edsoo.ru/ff0cad58

12

CB06OAHbIE MEXaHMYECKME
KonebaHms. FapMOHMYeCcKme
KonebaHms. Y paBHeHMe
rapMOHNYECKNX KO/Ie6aHWA.
MpeBpaLleHne aHeprum

bubnunoteka LIOK
https://m.edsoo.ru/ffOcaf06

13

NabopatopHas paboTa
«lccnepoBaHne 3aBUCMMOCTM
nepnojga MasibIx KonebaHwii rpysa Ha
HWUTW OT A/IMHBI HATW 1 MacCbl Fpy3a»

14

Kone6atenbHblil KOHTYP. CBOGOAHbIE

bubnunoteka LIOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

3NeKTPOMarHuUTHble KonebaHus B
naeanbHOM KonebaTelbHOM KOHTYpe.
AHaNorna Mexxay MexaH1u4ecKUMm v
3NEKTPOMarHUTHbIMI KONebaHNAMM

15

®opmyna TomcoHa. 3aKoH
COXPaHEHNS 3HEPrn B naeaibHOM
KonebaTe/lbHOM KOHTYpe

bnbnmoteka LLOK
https://m.edsoo.ru/ffOcb9c4

16

NpencTaBneHme 0 3aTyxatoLwmx
KonebaHuax. BbIHYXAeHHbIe
MeXaHW4YecKne KonebaHms. Pe3oHaHC.
BbIHY)XX/IEHHbIE 3/IEKTPOMArHUTHbIE
KonebaHus

bnbnmoteka LLOK
https://m.edsoo.ru/ff0cbb86

17

MepemMeHHbI TOK. CHYCOMAA/bHbI
MepemMeHHbI TOK. MOLLHOCTb
MepemMeHHOro Toka. AMNINTYAHOE U
[eNCTBYIOLLEe 3HaYeHMe CUAbI TOKA U
Hanps>KeHNs

bubnunoteka LIOK
https://m.edsoo.ru/ffOcbd34

18

TpaHcgopmaTop. MNpon3BoACTBO,
rnepegaya n notTpebneHve
3NEKTPUYECKOI 3Heprum

19

YCTPOICTBO M NPaKTUYECKOE
NPUMEHEHMNE 3NEKTPUYECKOTO 3BOHKA,
reHepaTtopa nepemMeHHoro TOKa,
NMHWIA aneKTponepeaay

bubnunoteka LIOK
https://m.edsoo.ru/ff0cc324

20

SKO/MOrMYeCcKne PUCKM Npy
MPOU3BOACTBE 3MEKTPOIHEPT UL,
KynbTypa 1cnonb3oBaHus
3M1EKTPO3HEPT I B MOBCEHEBHO
KU3HY



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHnyecKune BOJHbI, YC/I0BUA
pacnpocTtpaHeHus. MNeprog. CKopocCTb

Bubnnoteka LLOK

21
pacnpocTpaHeHusa N A/IMHa BOJHbI. https://m.edsoo.ru/ff0cca54
MonepeyHsble 1 NPOAO/bHbLIE BOJHDI
3BYK. CKOpOCTb 3BYKa. ['POMKOCTb Bubnmoteka LLOK
22
3BYyKa. BbicoTa ToHa. Tembp 3BYyKa https://m.edsoo.ru/ff0cccOc
SNeKTPOMarHUTHbIE BOJHbI, UX
23 CBOWCTBa M CKOpOCTb. LLikana bubnmoteka LIOK
' https://m.edsoo.ru/ff0ccfe0
3N1EeKTPOMArHUTHbIX BOJTH
MpuHUKMNLI pagnocBasn U
24 TenesuieHuA. PasButue cpeacTs
cBA3n. Pagnonokauuns
o5 KoHTponbHas paboTta «KonebaHus v Bubnmoteka LLOK
BOJIHbI» https://m.edsoo.ru/ff0cc6f8
MpsMONMHeliHOe pacnpocTpaHeHne
26 cBeTa B OAHOPOAHOW cpese. Bbubnmoteka LLOK
TOYEUHbIA NICTOYHUK CBETa. JTyu https://m.edsoo.ru/ff0cd350
cBeTa
OTpaxkeHune cBeTa. 3aKOHbI
27 OoTpaXkeHusa ceeTa. [locTpoeHme bubnmoreka LIOK
P . P https://m.edsoo.ru/ffOcd4e0
N306paXkeHNIA B MI0CKOM 3epKasie
MpenomneHue ceeta. NonHoe
08 BHYTpPEHHee oTpaxkeHue. [NpeaenbHbIi Bubnnoteka LLOK
Yro/ N0JIHOro BHYTPEHHEro https://m.edsoo.ru/ff0cd7f6
OTpaXKeHNA
29 NabopaTopHas paboTa «3mepeHune Bubnnoteka LLOK
nokasaresia NpenomMIeHnsa cTekna» https://m.edsoo.ru/ff0cd67a
30 JInH3bI. MoCTpoeHMe N306paKeHNIn B bubnunoteka LIOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

NnH3e. PopmMyna TOHKOWN NNH3bI.
YBenmyeHue NnH3bI

https://m.edsoo.ru/ffOcddle

NabopatopHasa paboTa

31 «llccrnefoBaHne CBOMCTB
N306paXKEHNI B IH3aX»
Avcnepcus ceeta. CNoXHbINA coCTaB
39 6enoro ceeta. LiBet. JlabopatopHas
paboTa «HabnogeHne gucrnepcmm
cBeTa»
WHTepdepeHyms ceeTa. Augpakums Bubnmoteka LLOK
33 i}
ceTa. [AndpakumoHHas peLléTka https://m.edsoo.ru/ff0ced22
34 [MonepeyHOCTb CBETOBLIX BOJH. Bubnmoteka LLOK
Monapusauns ceeta https://m.edsoo.ru/ff0cf02e
35 OnTunyeckne NpnbopbI U YCTPOIACTBA U
YCNoBMA NX 6e30MacHOro NpUMeHeHns
["paHnLibl NPUMEHMMOCTH
36 Knaccmyeckon MexaHuKu. Moctynartl Bbubnmoteka LLOK
cneynanbHON Teopum https://m.edsoo.ru/ff0cf862
OTHOCUTE/ILHOCTU
OTHOCUTENLHOCTL OAHOBPEMEHHOCTN.
37 3amen/ieHMe BPeMeHN 1 CoOKpaLleHne bubnmoteka LIOK
https://m.edsoo.ru/ff0cfa42
OJINHbI
SHeprus v UMNynbC PensdTUBNUCTCKON
38 l-IaCTFIJ/I bl CBﬂ3byMaC(E)bl C 3HEpruen n bubnorexa LIOK
el P https://m.edsoo.ru/ffOcfc68
NMMYNbCOM. SHepruns nokos
KoHTponbHas paboTta «OnTuka.
o bubnunoteka LIOK
39 OcCHOBbI cneyyansHOM Teopumn

OTHOCUTENIbHOCTU»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®oToHbI. Popmyna MNnaHka. SHeprus

Bubnunoteka LIOK

40
1 UMMYNbC (POTOHA https://m.edsoo.ru/ff0cfel6
OTKpbITME W 1CCNefoBaHMe
bnbnuoteka LLOK
41 (poToappexTa. OnbiTel A. T https://m.edsoo.ru/ffOcffc4
CroneToBa
3aKoHbI (hoToa(hpeKTa. YpaBHEHME
42 SMHmTeol‘/'lpHa q;q)q)0T03¢£eKTa bubnmoreka LIOK
g ' https://m.edsoo.ru/ff0d015e
«KpacHas rpaHuua» oTtoaggekta
[asneHve ceeta. OnbIThl 1. H.
43 NebeneBa. XvIMMYeCcKoe AeicTBue bubnmoreka LIOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHU4Yeckme ycTpoiicTea u
MPaKTUYecKoe NpUMeHeHue:
44
(hoTO3/1EMEHT, POTOAATUNK,
ConHeyHas batapes, CBETOAMOL
45 PeLleHKe 3a7a4y No TeMe «3NeMEHThI Bbubnmoteka LLOK
KBaHTOBOM OMTUKM» https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. OnbIThI
46 Pe3sepopaa Mo paccesHUIO a-4acTuly bubnmoteka LIOK
' https://m.edsoo.ru/ff0d091a
MnaHeTapHas Mogenb atoma
bubnnoteka LIOK
47 Moctynare! bopa https://m.edsoo.ru/ff0d0afa
M3nyyeHve 1 nornoweHne ()oToHOB
48 n M>|/'|e exope aTOM;uC 0 H(;*I)'O OBHA bubmmoreka LIOK
P pexoa o A P https://m.edsoo.ru/ff0dOafa
3Hepruu Ha gpyroi. Buapl cnekTpos
BonHoBble cBOMCTBA YacTuL,. BosHbI
o bubnunoteka LIOK
49 Ae bpownnsa. KopnyckynapHo-

BO/IHOBOWA Ayanu3m. CrOHTaHHOE 1

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

BbIHY)/IEHHOE U3/yueHne

50

OTKpbITME pagnoakTUBHOCTU. OnNbITbI

Pe3epchop/a no onpeaeneHnio coctasa

pagnoakTMBHOIO N3/TyYEHNA

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

51

CaolicTBa anbha-, 6eTa-, raMma-
n3nyyeHus. BnnaHue
PagnoaKTUBHOCTM Ha XKMBbIe
opraHu13mbl

52

OTKpbITME NPOTOHA U HENTPOHA.
M3oTonbl. Anbha-pacnag.
SNEKTPOHHbIV 1 NO3UTPOHHLIN 6eTa-
pacnag. Mamma-usnyyeHuve

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

53

JHeprus cBA3n HyKNOHOB B AApe.
FnepHble peakummn. A4epHbii
peakTop. Mpo6niembl, NepcrnekTuBsbl,
3KO/I0TMYECKme acrneKTbl S4epHOA
3HepreTuKM

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

54

AnemeHTapHble YacTuupl. OTKpbITHE
no3uTpoHa. MeToAbl HabNLEHMSA Y
perncTpaLmmn afnemMeHTapHbIX YacTu,
Kpyrnblii cTon «®yHaameHTabHble
B3aVMOJeNCTBMS. EANHCTBO
(hM3MYECKOIN KapTUHbI MUpas»

bubnnoteka LIOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Bé3aHoro Heba. Co3se3gus,
ApKue 3BE3/bl, NNaHeTbl, UX BUAVMOE
AwxeHne. ConHeYyHasa cuctema

56

ConHue. ConHeyHaa akTUBHOCTb.
McToYHKK aHeprumn ConHua v 38634



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

3Bé3/bl, X OCHOBHbIE
XapaKTepuCTUKM. 3BE3[bl INaBHOW
nocnefoBaTe/IbHOCTU. BHYTpeHHee
CTpoeHue 3Bé3[. CoBpeMeHHbIe
MpeLCTaB/IEHNs O MPOUCXOXKAEHNN U
asontoumn ConHua n 3B€3f

58

MneuHbli MyTb — Hawa ManakTuka.
MonoxeHwne n apmxeHne ConHua B
[ManakTuke. ["anakTMkn. YeépHble
AbIpbl B A4pax ranakTuk

59

BceneHHas. PasberaHune ranaktuk.
Teopwnsa BonbLLOro B3pbIBa.
PenvKToBOE N3Ny4YeHue.
MeTaranakTuka

60

HepeLueHHble Npo6/1eMbl aCTPOHOMMY

61

KoHTponbHas paboTa «3neMeHTbI
aCTPOHOMUM 1 acTPOGIN3NKMN»

62

O6o6uaroLmin ypok. Ponb hrsnkmu n
acCTPOHOMUM B 3KOHOMWYECKOWA,
TEXHO/0rMYECKOW, CoLManbHO 1
3TUYECKOWA Chepax AesaTeNlbHOCTK
yesioBeKa

63

O6o6watoLLmii ypoK. Ponb 1 MecTo
(hM3MKM 1 aCTPOHOMUN B
COBPEMEHHOIA Hay4HOW KapTnHe Mupa

64

O6o6watoLLmin ypoK. Ponb
(hr3nyecKoli Teopumn B (HOPMUPOBaHIN
npeacTaBNEHNA O PU3NYECKOWA
KapTUHe Mupa




Ob6obwatowmin ypok. Mecto
(hr31YecKor KapTuHBbI MM1pa B 06LLEM

05 PSAAY COBPEMEHHbIX ECTECTBEHHO- 1
Hay4HbIX MPeACTaBIeHNA 0 NpUpoae

66 Pe3epBHbIi1 ypoK. MarHuTHoe norne. 1
ANeKTPOMarHUTHas UHAYKLMSA
Pe3epBHbIil ypoK. OnTnka. OCHOBbI

67 creuyanbHon Teopum 1
OTHOCUTE/IBHOCTU
Pe3epHblii ypoK. KBaHTOBas (hm3uka.

68 3ﬂel\fl)eHTbI);F():Tp0HOMI/II/I n ¢ 1 bubnmoreka LIOK

https://m.edso0.ru/ff0d1784
acTpohun3nKn
OBLLEE KO/TIMYECTBO YACOB IO 68

NMPOrPAMME



https://m.edsoo.ru/ff0d1784
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