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HOACHUTEJIBHASA 3AIINCKA

Mporpamma Mo (u3MKe 6a30BOr0 YPOBHA Ha YPOBHE CpefHEro o6Lero
06pas3oBaHNA pa3paboTaHa Ha OCHOBE MOMOXEHWU U TpeboBaHWU K pesysnbTaTam
OCBOEHMSI OCHOBHOWM 06pa30BaTeNlbHOM NporpaMMbl, npeacTaBneHHbIX B PIrOC
COO, a Takke Cc y4yéTom (PefepanbHON paboyeir MporpaMmbl BOCMUTAHUS W
KOHUenuMn npenogasaHns yyebHoro npegmetra «Pusnka» B 06pasoBaTe/lbHbIX
opraHusaumax Poccuiickoi depnepayun, peasm3yrLLmXx OCHOBHble
obpasoBaTte/ibHble NPOrpamMmbl.

CopgepxxaHme nporpaMMbl MO  (M3MKe HarnpaBfeHO Ha (opmMupoBaHue
eCTeCTBEHHO-Hay4yHOW KapTuHbl Mupa obydarowmxcs 10-11 knaccoB npw
0by4yeHnN nx 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
CBS3e (DU3NKM C ECTECTBEHHO-HAYYHbIMU Y4YeOHbIMW npeamMeTamn. B Held
onpefenstoTCs OCHOBHbIE LENM U3YYeHUs (PU3NKN Ha YPOBHE CpedHEero 06Lero
06pas3oBaHus, NnaHMpyeMble pesynbTaTbl OCBOEHUS Kypca (OM3WMKW: TUYHOCTHbIE,
MeTanpeiMeTHble, NpeaMeTHble (Ha 6a30BOM YPOBHE).

[MporpamMma rno u3nkKe BKIKOYAET:

e MJIAHNPYEMbIe pe3ynbTaTbl OCBOEHUS Kypca (PM3MKK Ha 6a30BOM YpPOBHE, 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 npeAmMeTa B LUKOJE, BHOCUT CYLLECTBEHHbIN BKNag B CUCTEMY
3HaHWU 06 OKpyXXatoLleM Mupe. LLIKONMbHbIV Kypc (U3NKN — ccTeMoobpasyoLLnii
019 eCTECTBEHHO-HAY4YHbIX Y4ebHbIX NPeaMeToB, MOCKO/bKY (PU3MYECKME 3aKOHbI
neXxxaT B OCHOBE [MPOLECCOB W SIBMEHWI, MW3Y4YaeMblX XMMUeR, 6uonoruen,
(hm3nyeckon reorpapuer M acTpoOHOMMUEW. MIcnonb3oBaHME U aKTMBHOE
NpUMeHeHNe  (DU3NYECKMX 3HAHWWA  OMpefenseT  Xapaktep W pa3BuTUe
Pa3HOOOpa3HbIX TEXHONIOTUA B Cepe 3SHEepreTMku, TPaHCMopTa, OCBOEHUSA
KOCMOCa, MOSyYeHUs HOBbIX MaTepuasioB C 3afaHHbIMW CBOMCTBAMW U LPYrUX.
3yyeHne (M3MKM BHOCUT OCHOBHOW BKfaZ B (DOPMUPOBaHWE 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 o6pa3oBaHUs
MONMOXEH pPAL  WAeW, KOTOpble MOXHO paccMmartpuBatb KakK MPUHLMNLL  ero
MOCTPOEHUSA.



Hoes yenocmnocmu. B COOTBETCTBMM C HeW KypC SBNAETCS JIOMMYECKM
3aBEPLUEHHBIM, OH COAEPXUT MaTepuan U3 BCeX pasfenioB PU3NKN, BKNHOYAET KaK
BOMNPOCHI K1aCCUYECKON, TaK N COBPEMEHHOI (IN3NKMN.

Hoes ecenepanuzayuu. B COOTBETCTBMM C Hell MaTepuasn Kypca (U3MKM
00beMHEH BOKPYr (DM3MYeCKMX Teopuil. Begywum B Kypce ABAsieTCA
(hopmMupoBaHMe NpPeAcTaBneHUA O CTPYKTYPHbIX YPOBHAX MaTepuUK, BELLECTBE U
rnone.

Hoes eymanumapuzayuu. EE peanusauma npeanonaraeT MCNonb3oBaHMe
ryMaHUTapHOro noTeHumana (U3MYEeCKOM HayKu, OCMbIC/IEHME CBA3WN pPa3BUTUSA
(M3nkn Cc pa3BATMEM 00LLEeCTBa, a TakkKe C  MMPOBO33PEHYUECKUMU,
HPaBCTBEHHbLIMM N 3KOIOrMYECKMU NPobGemMamMu.

Hoess npuknaonon  nanpasnennocmu. Kypc  (M3VKM  npegnonaraet
3HAKOMCTBO C LUMPOKUM KPYroM TEXHUYECKUX U TEXHOJION MYECKUX NMPUNOXEHNUI
M3yYeHHbIX TEOPUIA N 3aKOHOB.

Hoes okonozuzayuu pPean3yeTca MoCpPeiCcTBOM BBEAEHUS 3/1EMEHTOB
coAepXaHusi, MNOCBAWEHHbLIX 3KOMOMMYECKMM  Mpob/iiemMam  COBPEMEHHOCTH,
KOTOpble CBA3aHbl C Pa3BUTUEM TEXHWKM W TEXHONOIMMA, a TakXe 06CYXAeHUs
Npo6/1eM paunoHabHOro NPUPOAONob30BaHUS 1N 3KOOTMYECKO 6e30MacHOCTH.

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

CUCTEMHO-[eATeIbHOCTHBIN NOAX0L B Kypce (PU3VKW peasin3yeTcs npexzie
BCEro 3a CYET opraHu3auum 3KCrnepuMeHTasIbHOW AeATeIbHOCTU 06YudatoLmxcs.
[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
NPaKTUYeCKnX paboT. BbigeneHne B yKa3aHHOM MepeyHe /1abopaTopHbIX paboT,
MPOBOAMMbIX O/11  KOHTPONAS W OLEHKM, OCYLLECTBMSETCA  y4aCTHUKamu
obpa3oBaTeNnbHOro npouecca WUCXoAd W3 OCOOEHHOCTEN MNIaHMPOBaHUS W
OCHalleHus KabuHeta (u3vku. Tlpu  3TOM  0bGecneunBaeTcAa  OBMAfEHME
06yyatoLMMNCA YMEHMSAMU MPOBOAUTL KOCBEHHbIE W3MEPEeHUs, WCCef0BaHunS
3aBMCUMOCTEN  (DU3NYECKUX BEMIMYMH M MOCTAHOBKY OMbITOB MO MPOBEPKE
NpeLnoXeHHbIX TMnoTes.

Bonblloe BHMMaHWe YAenseTcs PeLeHu0 PacyéTHbIX W KayeCTBEeHHbIX
3agad. Mpy 3aToM A9 pacyéTHbIX 3afa4y NPUOPUTETOM ABNAKOTCA 3afadyn C SBHO
3a[jaHHOIN PU3NYECKOW MOAENbI, MO3BONAIOLWME NPUMEHATb U3YUEHHbIE 3aKOHbI U



3aKOHOMEPHOCTM Kak M3 OAHOro pasfdena Kypca, TaK WU WHTErpupys 3HaHuWA ©3
pasHbIX pas3genos. [ KayeCTBEHHbIX 3a4a4y NPUOPUTETOM SBNAKOTCA 3afaHnsA Ha
06bACHEHME NPOTEKaHUA (U3NYECKMX SIBNEHWUIA U MPOLLECCOB B OKPYXKatoLLel
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 obpas3oBaHMA JO/MKEH N3Y4aTbCA B YC/IOBUAX
npeamMeTHOro KabvHeta (U3NKM WAW B YC/TIOBUAX WHTErPUPOBAHHOrO KabwuHeTta
NnpeaMeToB eCTeCTBEHHO-HAy4yHOro uukna. B kKabuHeTe (M3MKKM A0/MKHO ObITb
Heobxoaumoe nabopaTopHoe 060pyaAOBaHME ANS BbINO/IHEHUA YKa3aHHbIX B
nporpamme no U3nKe YH4eHUYECKMX NPakTUYecKnX paboT 1 AeMOHCTpaLMOHHOe
obopynoBaHue.

[lemoHCTpauyMoHHoe o06opyaoBaHMe (HOPMUPYeTCA B COOTBETCTBUU C
MNPUHLMNOM  MWUHUMaNbHOM  [OCTATOMHOCTM U o06GecrneymBaeT MOCTAHOBKY
MEPEYUCNIEHHbIX B MporpaMMe Mo (UM3MKe KIKYEBbIX [AEMOHCTpauuii - ans
nccnefoBaHWs  M3y4vaemblX — SBMEHWA U MPOLECCOB,  AMMUPUYECKUX  ©
(hyHAAMEHTa/IbHbIX 3aKOHOB, X TEXHUYECKUX NPUMEHEHWA.

JTabopatopHoe o060pyAoOBaHUE A1 YYEHUYECKUX MPaKTUYeCKUX paboT
(hopmupyeTcs B BUAE TEMATUYECKMX KOMIMEKTOB M 0OECneymBaeTcs B pacyére
O4HOrO KOMM/EeKTa Ha [BYyX obyvarowmxcd. TemaTMyeckne KOMIMEKTbl
nabopatopHoro o6opyaoBaHMsA [AO/MKHbI OblTb MOCTPOEHblI HAa KOMIMIEKCHOM
MCNONb30BaHNM aHAIOr0BbIX U LUMPOBbLIX MPMOOPOB, a TakkKe KOMMbHTEPHbIX
N3MEPUTE/IbHBLIX CUCTEM B BUAE LIUDPOBLIX 1a60paTOPUIA.

OCHOBHbIMW LIENSIMU N3yYeHns (OM3NKN B 06LL,eM 06pa3oBaHMmM ABNAKOTCA:

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

e pasBuTME NpPeACTaBNeHWUA 0 HAYYHOM MeTOAe MO3HaHUA 1 (POPMMPOBaHNE
NCCNenoBaTe/IbCKOro OTHOLLUEHUS K OKPY>KaKoLUM ABNEHUAM;

o (hopmMpoBaHME Hay4yHOr0 MWPOBO33PEHUA KaK pesy/bTata W3y4eHus
OCHOB CTPOEHUA MaTepun 1 (DyHAAMEHTa/IbHbIX 3aKOHOB (DU3NKN;

o (hopmmpoBaHME YMEHMI OOBACHATL ABMIEHUA C  UCMO/Ib30BAHUEM
(PM3NYECKMX 3HAHMIN N HAYYHbIX JOKa3aTe/bCTB;

o (hopmmpoBaHME MpPefCTaBlIEHUIA O POM (U3UKK LNS Pa3BUTUA LPYTrUX
€CTECTBEHHbIX HayK, TEXHUKWN 1 TEXHOOTUIA.

[loCTvKeHe 3TUX Ueneil 06ecneumBaeTca peLleHneM Creayowmx 3afay B

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



o MpUOBpPETEHME  CUCTEMbI  3HaHWUN 06  obwmnx  usmyeckunx
3aKOHOMEPHOCTSX, 3aKoHax, Teopusix, BK/ItOYas MeXaHUKY,
MOMIEKYNAPHYIO  (DU3UKY, 3NEKTPOAMHAMUKY, KBAHTOBYH (OM3MKY W
3/IEMEHTbI aCTPOU3NKN;

o (hopmMpoBaHME YMEHWIA MNPUMEHSATb TEOPeTMYECKMe 3HaHWA  Ans
OOBACHEHUS  (DU3NYECKUX ABMEHWIA B Npupode W AN MPUHATUSA
NPaKTUYECKNX PeLLeHNIA B NOBCEAHEBHOW YKU3HU;

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 MPUHLMMOB [AENCTBUA TEXHUUECKUX
YCTPOMCTB N TEXHONOrMYECKNX MPOLECCOB, MX BIMAHWUSA Ha OKPYXKatoLLyHo
Cpeay;

o OBNafleHNne MeTodaMu CaMOCTOATENIbHOrO MNaHWPOBaHUA M MPOBeAEeHUS
(hM3MYECKMX IKCNEPMMEHTOB, aHa/M3a M MHTepnpeTauum UHGopmaLmu,
onpejeneHns LOCTOBEPHOCTM MOJTYHEHHOT 0 Pe3y/bTaTa;

e CO3[aHuWe YCNOBWIA ANA Pa3BUTUA YMEHWIN NPOEKTHO-UCCNe0BaTe/IbCKOM,
TBOPYECKON [eSATeNIbHOCTM.

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
NMpaKTUYeCKUX paboT HABNSAETCA PEKOMEeHOBaHHbIM, Y4YWTe/lb [enaeT BblOop
npoBeAeHns nabopaTopHbIX pPaboT M OMbITOB C YYETOM WHAUBULAYaSIbHbIX
0C0BEeHHOCTe 06yYaroLLMXCA.



COAEPXAHUE OBYUEHUA
10 KVIACC

Pasznen 1. ®u3uka u 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 (PU3NYECKMUX ABMEHWMIA U NPOLECCOB. HayyHble rmnoTesbi.
®un3nyeckre 3aKOoHbl U Teopun. ["paHuLLbl NPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[MpuHLMN COOTBETCTBUA.

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

Llemoncmpayuu

AHanoroeble 1 UWMPOBbIE UN3MEPUTESIbHBLIE MPUOOPbLI, KOMMLIOTEPHbIE
LaTUMKWN.

Pa3znen 2. MexaHuka

Tema 1. Kunemamuka

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

MepeMellieHne, CKOPOCTb (CPeAHssi CKOPOCTb, MIHOBEHHasi 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 NasieHre. Y CKOopeHne cBOGOLHOIO 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, LienHble U PEMEHHbIE Nepeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCYETA, WAMKOCTPAUMUSA KUHEMATUYECKMX XapaKTepuUCTUK
OBVKEHNS.

Mpeobpa3oBaHne ABVXEHWIA C UCMOMb30BaHMEM MPOCTbIX MEXaHW3MOB.

MageHne Ten B BO3AYXE U B Pa3PEXXEHHOM NPOCTPAHCTBE.

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 CWUbl OTHOCUTE/NIbBHO OCW BpalweHusa. [1neyo cunbl. Ycnosus
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.

Vuenuueckuii sxcnepumenm, nabopamopHvie 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.
PeakKTBHOE ABUXKEHNE.

Pa6oTa cunbl. MOLWHOCTL CUSbI.

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

[MoTeHUManbHas 3Heprus. lNoTeHUWanbHasA 3Heprug 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.

Ynpyruve v Heynpyrme CTo/IKHOBEHMS.

TexXHUYeckme YCTPOCTBA W MPaKTUYECKOe MPUMEHEHWE: BOAOMET, KOMEP,
MPY>XMHHBIA MUCTONET, ABUXEHUNE PaKeT.

Ilemoncmpayuu

3aKOH coxpaHeHna NMNYynbCa.

PeaKTBHOe ABMXEHME.

Mepexof NOTEHLNabHON 3HEPrn B KMHETUYECKYHO 1 06paTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomwi

3yyeHne abCONOTHO Heymnpyroro ygapa C MOMOLLb0 [BYX OAMHAKOBbIX
HUTAHbLIX MAATHUKOB.

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

Pa3znen 3. MouiekyisipHasi pU3UKa U1 TEPMOANHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOI Meopuu

OCHOBHbIE NOMOXEHNUA MONEKYNAPHO-KMHETUYECKOW TEOPUM U UX OMbITHOE
obocHoBaHMe. BpoyHOBCKOe [ABWXKeHWe. Auddysusd. Xapaktep OBWKEHUA U
B3aMMOAENCTBMA YacTuy, BeulectBa. Mofenv CTPOEHUA ras3oB, XXUAKOCTEW W
TBEPAbIX TeN N 00BACHEHNE CBOWCTB BELLECTBA HA OCHOBe 3TUX Mogenei. Macca u
pasmepbl Monekyn. KonnyecTtso BellecTsa. [locTosHHaa ABoragpo.

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



Mogeno  umpeasbHoro rasa. OCHOBHOe  ypaBHeHWE  MOJIEKYNAPHO-
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.

OnbITbl, [0Ka3blBatoLLme CyLLEeCTBOBaHMe ME>XXMOJIEKYNAPHOT 0
B3aMMO/ENCTBUS.

Mogenb, UNICTpUpYoLWwas NPUPOAY AaBNeHNsa rasa Ha CTEHKWU cocyaa.

OnbITbl, WNNKOCTPUPYIOLLME YypaBHEHWe COCTOAHMA WAeanbHOro rasa,
M30MpPOoLLECChI.

Yuenuueckuii sxcnepumenm, 1abopamophvle pabomol

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

ccnefoBaHWe 3aBUCMMOCTY MeXAY rnapameTpamMun COCTOAHNUA paspexxeHHOro
rasa.

Tema 2. Ocrogbt mepmoOuHamMuKu

TepmoanHammyeckass cuctema. BHYTpPeHHSS 3Heprus TepMoAMHaMUYECKON
CUCTEMbI U CNOCOObI €& n3MeHeHNs. KonnyecTBo TennoThbl U pabota. BHyTpeHHSS
3Heprms  OA4HOATOMHOrO  ufeanbHOro  rasa.  Buabl  Tennonepegauu:
TEensonpPoBOLHOCTb, KOHBEKLMSA, U3NyYyeHne. Y aenbHaa Tenn10éMKOCTbL BeLLecTBa.
KonnuecTtso Tenn0Thl Npy TeNonepesaye.

MoHATMe 06 agmabaTHOM npouecce. [lepBblii 3aKOH TepMOAMHAMMKN.
[MprMeHeHVe NepBOro 3akoHa TepMOAMHaMUKM K um3onpoueccam. [ paguyeckas
MHTepnpeTauus paboTsl rasa.

BTopoii 3aKOH TepmoanHaMuK. HeobpaTMOCTb NPOLLECCOB B MPUPOLE.

Tennosble  MawwuHbl.  TlpuHUMNBI  OEACTBUA  TEMIOBbIX  MALLVH.
[Mpeobpa3oBaHMA 3HEPrMM B TEMIOBbIX MawmHax. KosahuuMeHT nonesHoro
[eACTBMA TennoBoil MawwuHbl. Linkn KapHO M ero Koag(MumeHT Mnone3Horo
[eACTBUA. IKONOrnYecKme npobeMbl TEMNTOIHEPTETUKN.



TexHWYecKne YCTpPOMCTBA W MPaKTUYECKOe MNPUMEHeHMe: [ABuratesib
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 NyTEM TpeHus (BUAEOAEMOHCTPaLNMSA).

I3MeHeHWe BHYTPEHHE aHeprumn (TemnepaTypbl) Tefa npu Tenaonepegaqe.

OnbIT no afguabaTHOMY paclMpeHnto Bosgyxa (ONbIT € BO34YLUHBLIM
OrHUBOM).

Mogenv napoBou TypbuHbl, ABUraTeNst BHYTPEHHEr0 CropaHus, peakT1MBHOIO
Apurartens.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomoi

3mepeHune yaenbHON TeNN0EMKOCTH.

Tema 3. Aepecammuwie cocmoanusn eeuiecmea. Dazoevie nepexoovl

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

TBéppaoe Teno. Kpuctannmyeckne n amopdHble Tena. AHUM30TPONUS CBOMCTB
Kpuctannos. XXugkue kpuctanibl. CoBpeMeHHble Mmatepuanbl. [1nasneHve u
KpucTanmsaums. Y aenbHas TennoTa nnasneHus. Cyonmmaums.

YpaBHeHWe TenoBoro 6anaHca.

TexHMYeCKMe YCTPOWCTBA W MpPaKTUYECKOe MPUMEHEHME: TUTPOMeTp W
NCUXPOMETP, KalopUMETP, TEXHOMNOMMW MOMYyYeHUs COBPEMEHHbIX MaTepuasnos, B
TOM YKMC/Ie HAHOMATEPUAIOB, U HAHOTEXHOOTUN.

Jlemoncmpayuu

CBOMCTBa HaCbILWEeHHbIX Mapos.

KunneHve npy NOHMKEHHOM [ aBNeHNN.

Cnocobbl 3MepeHUs BNaXKHOCTW.

HabntogeHvie HarpeBaHWs 1 MaB/ieHNA KPUCTaIIMYECKOro BeLLecTBa.

[eMOoHCTpaLuma KpucTas/os.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

I3mMepeHne OTHOCUTENIbHOW BNaXKHOCTU BO3AyXa.

Paznen 4. DiieKTpoAMHAMHUKA
Tema 1. dnekmpocmamuka
AnekTpmzauma Ten. DNeKTpUYecknini  3apag. [Ba Buaa 3MEeKTPUYECKUX
3apafoB. [pPOBOAHUKK, AU3INEKTPUKU W NOMYNPOBOAHWKW. 3aKOH COXpaHeHus
3N1eKTPUYECKOr 0 3apaaa.
B3anmopgencTeue 3apagoB. 3akoH KynoHa. ToYeYHbI 3NeKTPUYECKMIA 3apaf.
AnekTpuyeckoe nose. HanpKEHHOCTb 3nekTpuyeckoro nond. [lpuHumn



CynepnosnumMm 3neKTPUYecKnx noner. JIMHUM Hanps>XEHHOCTN 3EKTPUYECKOr0
nons.

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

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

TexXHNYeckme YCTPOMCTBA M MpPaKTUYECKOe MPUMEHEHME: 3eKTPOCKON,
3/IEKTPOMETP, 3/eKTpocTaTnyeckas 3alimTta, 3a3eM/ieHne 31eKTponpmobopos,
KOHAEHcaTop, KONMpPOoBa/ibHbINA annapar, CTPYMHbIA NPUHTEP.

Jlemoncmpayuu

YCTPOMNCTBO U NPUHLMN AEACTBUA 3NEKTPOMETpA.

B3anmogencTBMe HasNeKTPU30BaHHbIX TeN.

DNEeKTPUYECKOE Mose 3apsXKeHHbIX Terl.

[MpOBOAHMKW B 3/1EKTPOCTATUYECKOM MOe.

DNeKTpoCcTaTnyecKas salnTa.

[N3NEKTPUKN B 3/1IEKTPOCTATUYECKOM MOSe,

3aBMCUMOCTb  3/1eKTPOEMKOCTM  M/IOCKOr0 KOHAeHcaTopa OT nJjoLiaau
MNaCTUH, PACCTOAHMA MEXAY HUMMW N AN3NEKTPUYECKON NMPOHULLAEMOCTMW.

JHeprua 3apsKeHHOro KoHeHcaTopa.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomoi

I3mepeHne aneKTpoEMKOCTM KOHAEHCATOpA.

Tema 2. Ilocmoannwtii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

JNEKTPUYECKMIA TOK. YCNOBMS CYLLECTBOBAHUA 3/IEKTPUYECKOr0 TOKa.
NcTOUHMKM ToKa. Crna ToKa. MOCTOSAHHbINA TOK.

Hanps)xeHune. 3akoH OMa Anq yyacTKa Lenu.

JNeKTpUYeckoe COMNPOTUBNEHUE. Y[e/lbHOe COMPOTMB/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 515 NosHOW (3aMKHYTOW) 3/1EKTPUYECKON Lienn. KopoTKoe 3amMblKaHue.

JNeKTpOHHaa  NPOBOAMMOCTb  TBEPAbLIX  MeTa/noB.  3aBUCMMOCTb
COMPOTUBEHNA METAN/IOB OT TeMnepaTypbl. CBEpXNPOBOANMOCTb.

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

[MonynpoBOAHUKMN. CobCcTBeHHaS 7 npuMecHas NPOBOAMMOCTb
nofynpoBoAHMKOB. CBOWCTBa p—Nn-nepexoaa. NonynpoBoLHUKOBbLIE MPUOOPLI.

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



ANeKTpuYecKnini ToK B raszax. CamoCTOSTeNlbHbIN N HecaMOCTOSTe/bHbII
paspag. MonHus. Nnasma.

TexHUYeckme YCTPOMCTBA W MNPAKTUYECKOE MPUMEHEHME: amnepmeTp,
BO/IbTMETP, pPeocTar, MWCTOYHUKMA TOKa, 3/IeKTpOHarpesaTtesibHble Mpuoopbl,
3/IEKTPOOCBETUTENbHbIE NPUOOPLI, TEPMOMETP COMPOTMBIIEHNS, BaKYYMHbIA ANOA,
TepMUCTOPbI U (HOTOPE3UCTOPbI, NONYNPOBOLHUKOBBIN AMOL, rasibBaHMKa.

Jlemoncmpayuu

3mepeHre Cunbl TOKa U HanpsKeHUS.

3aBMCUMOCTb COMPOTUB/EHUS LMNUHAPUYECKUX MPOBOAHMKOB OT [ANNHbI,
nnowagm nonepeyHoro ceYeHns n marepuana.

CwmeLLaHHOe coeiHeHWE NMPOBOAHNKOB.

MpsmMoe uM3MepeHVe 3NeKTPOABMXKYLLEA cuibl. KOpoTKoe 3aMblKaHue
ra/lbBaHNYECKOro 3/1EMEHTA M OLeHKAa BHYTPEHHEr0 CONPOTUB/EHNS.

3aBMCUMOCTb CONPOTUBEHNA META/INIOB OT TeMMepaTypbl.

[MpOBOAMMOCTb 3/1EKTPO/INTOB.

ickpoBOit paspsf U NPpoBOAMMOCTbL BO3AyXa.

O[IHOCTOPOHHSS NPOBOANMOCTb AnoAaA.

Vuenuueckuii sxcnepumenm, 1abopamophvle pabomol

3yyeHmne cMeLaHHOro COeJMHeHNS Pe3nCTOPOB.

3MepeHve 3MeKTPOLBMXKYLLEA CUMbl MCTOYHMKA TOKA M ero BHYTPEHHEro
CONPOTUB/IEHNS.

HabnogeHne aneKTponnsa.

MexnpeaMeTHbIe CBA3H

N3yyeHmne Kypca u3nkmn 6a30Boro ypoBHs B 10 Kfacce OCYLLECTBAETCH C
YUYETOM CcOfepXKaTeslbHbIX MEXMNPeAMETHbIX CBA3e C KypcaMu MaTemaTuku,
oronornn, XMMmu, reorpagmm n TEXHONOrnN.

Meocnpeomemuvie nousimus, CBA3aHHbIE C W3YYEHWEM METOLOB HAy4yHOro
MO3HAHWA: ABMIEHUe, Hay4HbIA (DaKT, runoTesa, (PU3NYECKas BeNIMYMHA, 3aKOH,
Teopwus, HabNIOAEHME, 3KCMEPUMEHT, MOLE/IMPOBaHNE, MOE/b, U3MEPEHNE.

Mamemamuka: pPeLIEHNE CUCTEMbI YPaBHEHW, NMHEHAA (QYHKUWS,
napabona, runepbona, Ux rpaMkn 1 CBOMCTBA, TPUTOHOMETPUYECKME (DYHKLMN:
CUHYC, KOCUHYC, TaHT€HC, KOTAHTeHC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO,
BEKTOPbI 1 MX NPOEKLMUN HA OCU KOOPAMUHAT, C/TIOXKEHWE BEKTOPOB.

Buonozus: MeXaHNYeCKoe [BVXKEHVE B XXWMBOIN Npupoje, Auddysus, ocMoc,
Tenn000MeH XXMBbIX OPraHNU3MoB (BUAbl Tensonepesayn, TENJ0BOE PaBHOBECUE),
ANEKTPUYECKINE ABNEHNS B XXNBOI NMPUPOLE.

Xumusi: QUCKPETHOE CTPOEHNe BeLLeCcTBa, CTPOEHME aTOMOB U MOJIEKY/T, MOJIb
BELLeCcTBa, MOJIAPHaA Macca, Ter/oBble CBOMCTBa TBEPAbIX Ten, YXUAKOCTER W



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

T'eozpaghus: BNOXHOCTb BO3AYyXa, BETPbI, 6APOMETP, TEPMOMETP.

Texnonoeus: NPeobpas3oBaHne ABVWXXEHUIA C MCMOMb30BaHWMEM MeEXaHM3MOB,
YUYET TpeHWss B TEXHWKe, MOALMMHUKA, WCMOMb30BaHNE 3aKOHA COXPaHEHWS
MMMNynbca B TexXHUKe (pakeTa, BOAOMET W Apyrve), ABWraTeslb BHYTPEHHErO
cropaHus, napoBasi TypOuHa, ObITOBOW XONOAUNbHUK, KOHAULIMOHEP, TEXHOMOMN
MONYYEHNS COBPEMEHHbIX MaTepuanoB, B TOM 4YWCNE HaHOMATepuanoB, W
HaHOTEXHOMOIMK, 3NeKTPOCTaTUYeCKast 3alluTa, 3a3eM/IEHNE 3M1eKTPONPUGOPOB.,
KCEPOKC, CTPYViHbIN NpUHTEP, 3M1eKTpOHarpeBaTe/bHble npnoopbl,
3M1EeKTPOOCBETUTE/IbHbIE MPMOOPLI, Fa/lbBaHMKa.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomMacHuUmMHAas UHOYKYUA

[MOCTOSAHHbIE  MarHWTbl.  B3aMMofeincTBMe  MOCTOAHHbLIX ~ MarHWTOB.
MarHutHoe nosne. BeKTop MarHWTHOW WHAYKUMKW. TlpyvHuMn  cyneprnosunumm
MarHUTHbIX NOMei. JIMHUA MarHUTHOW WHAYKUMKW. KapTuHa NIMHWMIA MarHWTHOM
NHAOYKLUMW MoNA NOCTOAHHbLIX MarHUTOB.

MarHuTtHoe rone nPOBOAHMKA C TOKOM. KapTuHa JSIMHWA WHAYKLUMK
MarHUTHOro nona [A/IMHHOIO MNPAMOro MPOBOAHUKA WM 3aMKHYTOrO KO/bLEBOro
MPOBOAHMKA, KaTYLLUKN C TOKOM. OnbIT pcTesa. B3avmogeinctame npoBoLHUKOB C
TOKOM.

Cwnna Amnepa, eé MoAynb N HanpaseHue.

Cuna JlopeHua, eé Mofynb 1 HanpaeneHve. [ABvKeHMe 3apsdKEHHOM YacTuULbl
B O4HOPOAHOM MarHUTHOM none. PaboTa cusbl JlTopeHua.

FBNeHne 3NeKTPOMArHUTHOW  UHAYKUMK. T1OTOK BeKTopa MarHUTHOM
UHAYKUMKW,.  ONEKTPOABVMKYLLAA Cuna  WHAYKUMKW. 3aKOH  3/IEKTPOMarHUTHOM
NHOYKUMM dDapajes.

BuxpeBoe anekTpuyeckoe nose. 3INEKTPOABMXKYLLAA cuna WHOYKUAN B
NPOBOAHVKE, ABMXKYLLEMCSA NOCTynaTe/IbHO B OHOPOAHOM MarHUTHOM Mofe.

[MpaBwnno JleHua.

VHLYKTUBHOCTL.  fABNeHWe  caMOVMHAYKUWUW.  ONeKTPOABMXKYLLad  cuna
CaMONHAYKLNN.

SHEPrua MarHUTHOro NoJA KaTyLLKN C TOKOM.

JNeKTPOMarHuTHOe norne.

TexHU4Yeckne YCTPOWUCTBA W MPAKTUYECKOe MNPUMEHEHME: MOCTOSHHbIE
MarHUTbl, 3MEKTPOMarHUTbl, 3NeKTpoABUraTeslb, YCKOPUTENN 3neMeHTapHbIX
yacTuL, MHAYKUNOHHAA neyb.



Jlemoncmpayuu

OnbIT IpcTesa.

OTKNOHEHWEe 3N1EKTPOHHOI0 MyYKa MarHUTHLIM MOJeM.

JINHUM MHAYKUUW MAarHUTHOIO MNONS.

B3anmopgencTeme 48yX NPOBOAHNKOB C TOKOM.

Cwnna Amnepa.

[elicTBue cunbl JlIopeHUa Ha MOHbI 3/1EKTPOSIUTA.

FBneHne 3NeKTPOMarHUTHON MHAYKL MK,

MpaBwnno JleHua.

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

#BNeHne caMoVHAYKLNN.

Vyenuueckuii sxkcnepumenm, 1abopamopHsie pabomol

3yyeHne MarHUTHOrO MONS KaTyLWKN C TOKOM.

ccnepoBaHue eMCTBUAA NOCTOAHHOIO MarH1Ta Ha paMmKy C TOKOM.

ccnepoBaHme ABMEHNA 3NEKTPOMArHUTHOM MHAYKLUN.

Pa3nen 5. KojieOaHusi 1 BOJIHBI

Tema 1. Mexanuueckue u dJIEKMPOMAZHUMHbLE Ko1e0anus

KonebatenbHaa  cuctemMa. CBOGO[HbIE ~ MeXaHUYECKMe  KOnebaHus.
FapMoHMYeckne KonebaHus. Mepwofd, YacTtoTa, amnauTyda M (asa KonebaHui.
MPY>XMHHBIA MasTHUK. MaTeMaTUYeCKUin MasTHUK. YpaBHEHVE FapMOHUYECKMX
KonebaHwii. MNpeBpaLleHne 3Heprum npy rapMoHNYeCKNX KonebaHusx.

Kone6atenbHblii KOHTYpP. CBOOOAHbLIE 3MEKTPOMAarHUTHblEe KonebaHus B
naeanbHOM KonebaTeNbHOM KOHTYpe. AHaNnorvs Mexay MexXaHUYecKAMU U
3N1eKTPOMAarHUTHbIMK  KoniebaHnamMn. Popmyna TomcoHa. 3aKOH COXpaHeHWs
3HEPruv B naeanbHOM Kosebate/lbBHOM KOHTYpE.

MpeacTasneHne 0 3aTyxarowmx KonebaHuax. BbIHY>XAeHHbIE MexaHUYecKue
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, FeHepaTop NepeMeHHOro TOKa, IMHUW 3N1eKTponepesay.

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 npw nocnefoBaTe/lbHOM COEAMHEHUN PesnucTopa, KaTyLlKu
NHOYKTMBHOCTU M KOHAEHcaTopa.

Mogenb IMHUK 31eKTponepesayn.

Vyenuueckuii sxcnepumenm, 1abopamopHsie pabomoi

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

ViccnepoBaHne nepeMeHHOro TOokKa B Uenn U3 nocnegosaTeslsHO
COeIMHEHHbIX KOHAEeHcaTopa, KaTyLKN 1 pes3ncTopa.

Tema 2. Mexanuueckue u IIEKMPOMAZHUNHbBIE 60/IHbL

MexaHn4yeckne BOJHbLI, YCNoBUA pacnpocTpaHeHus. [lepuofd. CKOPOCTb
pacnpocTpaHeHUs W AAvHa BOJHbI.  [lonepeyHble U MNPOAO/bHbIE  BOJHbI.
NHTepdepeHuma 1 andpakLms MexaHN4ecKnX 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 3aneKTpoMarHUTHOM 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
NHCTPYMEHTbI, YNbTpa3ByKoBass AMAarHOCTUKa B TEXHUKE U MeAuuuHe, pagap,
pagnonpuémMHnK, TeNleBN30pP, aHTEHHa, TeneoH, CBY-neysb.

Jlemoncmpayuu

O6pa3oBaHue 1 pacrnpocTpaHeHye NornepeyHbIX U NPOLO/IbHbIX BOJH.

Konebntowleecs Te10 Kak MCTOYHUK 3BYKa.

HabntogeHvie 0TpaXKeHNs U NPenoMIEHNS MEXaHNYECKMX BOJTH.

HabnogeHvie nHTEPdepeHLnn 1 Andpakumum MeXaHNYECKMUX BOJTH.

3BYKOBOW pe30HaHC.

HabnogeHve CBA3M TPOMKOCTM 3BYKa W BbICOTbl TOHAa C amnanTyAon u
4acTOTOM KONebaHWiA.



WccnepoBaHne  CBOWCTB  3/IEKTPOMArHUTHBIX — BOJH: OTpaXKeHue,
npesiomneHve, nonspusauns, Auppakumsa, MHTepdepeHLms.

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 NPeoMIeHNs cBeTa. AGCONOTHbIA NOKasaTesb
npenomneHns. lonHoe BHYTPeHHee oOTpaxeHwe. [lpedenbHbld Yron MoIHOro
BHYTPEHHETO OTPaXKEHWA.

Ancnepcus ceeta. CNoXHbIA cocTaB 6en1oro ceeta. Liger.

CobOuparolime W paccevBarolime NNH3blL.  TOHKasA NnH3a.  POKyCHoe
paccTosiHue U OMNTUYecKas Cuna TOHKOW /NMH3bl. T1OCTpOeHMEe M300pakeHUin B
cobuparoLLMX 1 paccemBaroLLMX NUH3aX. PopMyna TOHKON NNH3bI. YBeMYeHMe,
NaBaemMoe NINH30M.

Mpeaenbl NPUMEHUMOCTN FTEOMETPMYECKOI ONTUKN.

BonHoBasa ontuka. WIHTepdepeHums cBeTa. KorepeHTHble WCTOYHUKMN.
Ycnosus HabnwogeHNs MakCUMYMOB WM MUHMMYMOB B WUHTEP(EpPeHLMOHHOM
KapTWHE OT ABYX CMH(a3HbIX KOrepeHTHbIX NCTOYHMKOB.

Ondpakuma ceeta. [OugpakunmoHHas pelwétka. Ycnosue HabnogeHus
rNaBHbIX MakKCMMyMOB NpW  nNafeHuM MOHOXPOMATMYEeCcKOro CBeTa Ha
ANPaKLUNOHHYIO PELUETKY.

Monapunsauns ceeTa.

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

Jlemoncmpayuu

[pAMONMHENHOe pacnpoCTpaHeHWe, OTPaXKeHWe W MpesioM/IeHne CBeTa.
OnTryeckme Npuobopsbl.

[NonHoe BHYTpeHHee oTpaxkeHue. Mogens CBeToBOAA.

ccnefoBaHMe CBOMCTB M300paXXeHUI B NINH3AX.

Mogenn MMKpockona, TefiecKona.

HabnogeHvie nHTEpdepeHUmn ceeTa.

HabnogeHvie andpakumm ceeTa.

HabntogeHve gucnepcun ceeta.

[MonyyeHve cnekTpa ¢ NOMOLLLHO NPU3MbI.

[MonyyeHue cnekTpa ¢ NOMOLLbI0 ANMPaKLMOHHON PeLLETKMN.

HabntogeHve nonspusauum ceeTa.

Yuenuueckuii sxcnepumenm, nabopamoprule pabomoi



3MepeHne NnokasaTtens NpeoMeHUs CTeK/a.
ccnefoBaHMe CBOWCTB M306PaXKEHNIA B NINH3AX.
Ha6ntogeHne aucnepcum ceeTa.

Paznen 6. OcHOBBI ClIeNMAJIBLHON TEOPUU OTHOCUTEIbHOCTH

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

OTHOCUTENLHOCTL OAHOBPEMEHHOCTU. 3amMef/IeHNe BPeMEHU N 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

®oTOHbI. PopMyna MNnaHKa CBS3W 3HEPrMM (POTOHA C €ro YaCTOTON. DHEPruUS
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 AeCTBME CBETA.

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

Jlemoncmpayuu

®0oTO3(PPEKT Ha YCTAaHOBKE C LIMHKOBOW NMIaCTUHOM.

ccnefoBaHMe 3aKOHOB BHeELLHEro hotoadoekTa.

CeeTtoamoa.

ConHeyvHas 6aTapes.

Tema 2. Cmpoenue amoma

Mogenb atoma TomcoHa. OnbITbl Pe3epdopga no paccesHUO o -4acTul.
[MnaHeTapHaa Mogenb atoma. [loctynatbl bopa. W3ny4deHue W NOrnoLeHne
(hOTOHOB NpV Mepexofe aTtoma C OLHOrO YPOBHA 3HEPrUM Ha Apyroin. Bugbl
cnekTpoB. CMNeKTP YPOBHel 3Hepruv atoma BOA0POAaA.

BosiHOBbIe CBOMCTBa YacTuy,. BonHbl ge bpoiins. KopnycKynspHO-BOSTHOBOM
AyaJin3M.

CnoOHTaHHOE 1 BbIHY)XEHHOE 13/TyYeHue.

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



Jlemoncmpayuu

Mogenb onbiTa Peseptopa.

OnpefeneHune 4nvHbLI BOJHbI flasepa.

HabntogeHve nMHenyaTbiX CNEKTPOB U3/TyYeHUS.

Na3sep.

Vyenuueckuii axkcnepumenm, 1abopamopHsie pabomoi

HabntogeHve NMHenyaToro cnekTpa.

Tema 3. Amomnoe a0po

JKCMepMMEHTHI, [0KasblBaloWMe CMNOXHOCTb CTpoeHusa fAgpa. OTKpbITME
pagmMoakTMBHOCTM.  OnbiThl  Pe3epopga no  onpedeneHW0  cocTaBa
pagmMoakTMBHOro u3nydeHmsi. CaolicTBa anbha-, 6eTa-, ramma-usnyyeHus.
BnvaHve pagnoakTUBHOCTU Ha »XMBble OpraHu3mbl.

OTKpbITUE MPOTOHa M HeWTpoHa. HyknoHHas mopens sapa [ein3eHGepra—
iBaHeHKo. 3apag aapa. MaccoBoe uncno agpa. soTonbl.

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

SHeprus cBsA3W HYKOHOB B A4pe. AaepHble cunbl. [edeKT macchl aapa.

AfepHble peakunn. [eneHne n cuHTes aaep.

AnepHblii peakTop. TepMOsepHbIA CUHTE3. [pob6nembl U MEPCMEKTUBbI
SAEPHON 3HEePreTUKN. IKONOrNYeCKme acneKTbl ALePHOM 3HEPTeTUKM.

AnemMeHTapHble YacTuubl. OTKPbITME MO3UTPOHA.

MeToAb! HabMOAEHNA Y PErncTpaLmm 3/1leMEeHTaPHbIX YaCcTHULL.

®yHAaMeHTa/IbHble B3aUMOAENCTBUSA. EANHCTBO (P13NYECKOn KapTuHbI MUpa.

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

Jlemoncmpayuu

CUYETUMK NOHN3NPYIOLLIUX YaCTHLL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

ccnepgoBaHune Tpekos vacTuy, (Mo rotoBbiM hoTorpagumsam).

Pa3znen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

JTanbl pasBMTUA acTpOHOMUN. MNpUKNagHoe U MUPOBO33PEHYECKOE 3HaYeEHME
aCTPOHOMUN.

Bug 3Bé3gHOro Heba. Co3Be3gus, ApKue 3BE3Abl, NAHETbl, UX BUAUMOE
ABUKEHNe.

ConHeyHasa cuctema.

ConHue. ConHeyHad aKTUBHOCTb. WICTOYHMK 3Heprun ConHua W 3BE3fA,.
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



3BE34. CoBpeMeHHble NPeLCTaBNEHMA O NMPOUCXOXKAEHUN 1 3BosouMn ConHua K
3BE3[. JTanbl XXU3HW 3BE3[.

MneyHbln TyTb — Hawa lanaktuka. MonoxeHne n gemxeHne ConHua B
[ManakTuke. Tunbl ranakTnkK. PagnoranakTuky U Keasapbl. YEpHbIE AbIpbl B A4pax
ranakTuK.

BceneHHas. PacwumnpeHme BceneHHoW. 3akoH Xab6na. PazberaHme ranakTuk.
Teopua bonbLuoro B3pbiBa. PeIMKTOBOE U3/TyUeHMe.

MacwTtabHasi CTpyKTypa BceneHHoi. MeTaranaktuka.

HepeléHHble NpobnemMbl aCTPOHOMUN.

Vuenuueckue nabnrooernus

HabnogeHnsi HEBOOPYXXEHHbIM N1a30M C MCMO/Ib30BaHWEM KOMIMbHOTEPHbIX
MPUNOXKEHWNIA ANA ONpeeneHns nosoXKeHNs HebeCHbIX 0O6bEKTOB 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,
COLMaIBbHOM 1 3TUYECKOW cthepax AesATeNbHOCTU YesloBeKa, Posib 1 MeCTO (PU3MKU
1 aCTPOHOMMUU B COBPEMEHHOW HAYYHON KapTUHE MUPa, POJib (IU3NYECKO Teopun
B (pOpMMpOBaHMN MNpefCcTaBNeHWin 0 (PU3NYECKOW KapTUHE Mupa, MeCTO
(hM3nYECKON KapTUHBbI MUpa B 0OLLEM PsAAY COBPEMEHHbIX eCTECTBEHHO-Hay4YHbIX
NpeacTaBNEHNIA O MPUPOLE.

MexnpeaMeTHbIe CBS3H

3yyeHne Kypca m3mky 6a30BOro ypoBHa B 11 Knacce OCYLLECTBNSETCS C
YUYETOM CcOfepyKaTeslbHbIX MEXMNPeAMETHbIX CBA3e C KypcaMu MaTemaTuku,
oronornn, XMMmu, reorpagmm n TEXHONOrnN.

Mesicnpeomemnvle nonamus, CBA3aHHbIE C W3YyYEeHWEM METOAOB HayyHOro
MO3HaHMA: SBMIEHWME, Hay4YHbIA (haKT, runotesa, (U3MyYeckas BeNNUMHA, 3aKOH,
Teopwus, HabNIOAEHWE, 3KCNEPUMEHT, MOLE/IMPOBaHNE, MOAE/b, U3MePEHNE.

Mamemamuxa: pelleHNe CUCTEMbl YPaBHEHWA, TPUTOHOMETPUYECKME
(PYHKUMWN: CUHYC, KOCUHYC, TAHFeHC, KOTaHreHc, OCHOBHOE TPUTOHOMETPUYECKOE
TOX/ECTBO, BEKTOPbl M MX MPOEKLUMU Ha OCU KOOPAMHAT, C/IOXKEeHWe BEKTOPOB,
MPOM3BOAHbIE 3/1EMEHTAPHbIX (YHKUWIA, NpPU3HaKM Nofobus TpPeyrosibHUKOB,
ornpefesieHne naowagmn naockux uryp n obbéma Tes.

Buonocus: 3NeKTpUYeCcKue SBNEHWUA B >KMBOW NpUpoAe, KonebartesibHble
LBVKEHWNA B XXMBOW NMPUPOAE, ONTUYECKNE ABMIEHNA B XXUBOW NPUPOAe, LeNncTBume
pagnaLmnmn Ha >X1Bble OpPraHn3Mmbl.

Xumus: CTPOEHNE aTOMOB U MONIEKY/, KPUCTa/IINYECKas CTPYKTYpa TBEPAbIX
Te/l, MeXaHW3Mmbl 00pa3oBaHUs  KPUCTA//IMYECKON PeLETKN, CreKTpasibHbIiA
aHanms.



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

Texnonocusi:  NUHUW  3N1EKTPONEpPesay, reHepaTop MepeMeHHOro TOKa,
afekTpoABurateNi,, WHAYKUMOHHAA TMedb, pagap, PaguMonpuéMHuK, TeneBunsop,
aHTeHHa, TenedoH, CBY-neyb, MPOEKUMOHHbIA annapaTt, BOMIOKOHHAas OMTUKa,
CONHeYyHasa batapes.



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

OcBoeHve y4yebHOro npegmeta «®dusMka» Ha YPOBHe CpefAHEro o6uero
06pa3oBaHMs (6a30BbI YPOBEHb) AOMKHO 06ECNEeUNTb AOCTVKEHME CNeayHLNX
NMYHOCTHBbIX, MeTanpeAMETHbIX U NPeAMETHbIX 06pa3oBaTe/ibHbIX Pe3y/bTaToB.

JINYHOCTHBIE PE3YJIBTATbBI

JINYHOCTHbIE pe3y/bTaTbl OCBOEHMS Y4ebHOro npeameTa «Pusmka» LOMKHbI
OTpaXaTb TOTOBHOCTb W  CMOCOBHOCTL 0OY4alOLWMXCH PYKOBOLCTBOBATLCH
ChopMUPOBaAHHOM BHYTPEHHEA MNO3NUMEN NIMYHOCTM, CUCTEMOW LEHHOCTHbIX
OpUEHTAaUMA,  MO3UTUBHbLIX  BHYTPEHHUX  YOEXAEHMI,  COOTBETCTBYHOLLUMNX
TPAAVLMOHHBIM LIEHHOCTAM POCCUMICKOro O6LLEeCTBa, PacLUMPEHUE XXU3HEHHOMO
onbiTa W OMbITa AeATe/IbHOCTU B NPOLIECCe peasm3aumy OCHOBHBIX Hamnpas/ieHWI
BOCNUTATE/IbHOW AeATeNbHOCTU, B TOM YMC/IE B YaCTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

ChOpMMPOBAHHOCTb MPaXKAaHCKOM NO3nLMK 06yYatoLLLErOCs KakK aKTUBHOIMO U
OTBETCTBEHHOI0 Y/leHa POCCMINCKOro 06LLecTBa;

NPUHATVE  TPAAULUMOHHBLIX  OOLLEYENIOBEYECKUX  FYMaHUCTUYECKUX U
[eMOKpPaTUYECKMX LLeHHOCTEN;

FOTOBHOCTb BECTU COBMECTHYIO [eATeNbHOCTb B MHTEpecax rpaxgaHCKoro
06LLecTBa, y4acTBOBaTb B CaMOynpas/ieH!Y B 06pa3oBaTe/lbHON opraHu3auum;

YMeHVe B3aMMOAENCTBOBATb C COLMaIbHbIMWU MHCTUTYTaMM B COOTBETCTBUN C
NX DYHKUMSAMN N Ha3HAYEHUNEM,;

FOTOBHOCTb K 'yMaHWUTapHOM 1 BOJIOHTEPCKOM AeATe/IbHOCTHU;

2) NaTPHOTHYECKOr0 BOCIIUTAHUS:

chopMnpPOBaHHOCTb POCCUIACKOA rpakAaHCKOoW NAEHTUYHOCTH,
naTpuoTU3Ma;

LLEHHOCTHOE OTHOLUEHME K TrOCYAapCTBEHHbIM CUMBOSIAM, [AOCTVXKEHMSM
POCCUMCKNX YUYEHBIX B 061aCTN (DU3NKN N TEXHWKN;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

ChOpMMPOBAHHOCTb HPABCTBEHHOMO CO3HAHUSA, 3TUYECKOTO NOBEAEHUS;

CNOCOGHOCTL OLEHMBATL CUTYaUMIO M MPUHMMATb OCO3HaHHbIE PELIEHUS,
OPVEHTUPYSACL Ha MOpa/ibHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTW, B TOM YWC/E B
[EeATeNIbHOCTU YUYEHOTO;

0CO3HaHWe NINYHOro BKaZ4a B MOCTPOEHME YCTONYMBOIO OYAYLLEro;

4) ICTETHYECCKOI'O BOCIIMTAHUSA

3CTETUYECKOE OTHOLLIEHME K MUPY, BKIOYAsA 3CTETUKY 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
OyayLwein npotheccun 1 peann3oBbiBaTb COOCTBEHHbIE XN3HEHHbIE MaHbI;

rOTOBHOCTb M CNOCOGHOCTb K 06pa3oBaHMI0 1 camoobpa3oBaHnio B 061acTu
(hM3MKM Ha MPOTSXKEHNUN BCEN XKNU3HMU;

6) 3K0JI0rH4eCKOro BOCIUTAHHUS:

ChOPMMPOBAHHOCTb  3KO/IOMMYECKON KyNbTYpbl, OCO3HaHMe r106abHOro
XapakTepa 3K0M0rnyecknx npobnem;

NMaHNMPOBAHWE N OCYLLIECTB/IEHWE AENCTBUIA B OKPYXKaIOLLLEI Cpefle Ha OCHOBE
3HaHUS Uenen yCTONYMBOro pa3BMTNS YE0BEYECTBa,;

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

7) IEHHOCTH HAYYHOI'0 NO3HAHUSA

ChopMMPOBAHHOCTb MMUPOBO33PEHUS, COOTBETCTBYHOLLENO COBPEMEHHOMY
YPOBHH pa3BUTUS (IU3NYECKOI HAYKU;

OCO3HaHMEe LEHHOCTW Hay4yHOW [eATeIbHOCTM, TOTOBHOCTb B MpoLecce
M3ydYeHMs  (PU3NKM  OCYLLECTBNATb  MPOEKTHYHD U UCCNefoBaTeNbCKYyHo
AeATeNbHOCTb MHAMBUAYABHO U B Fpymne.

METANPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruueckue aeMcTBUA:
CaMOCTOATENbHO  (hOpMYyNMpoBaTb W akTyanu3upoBaTb  npobnemy,
paccmaTpuBaTb €€ BCECTOPOHHE;
onpegenaTb Lenn [eAtesnlbHOCTW, 3ajaBaTb MapameTpbl U KpUTepun ux
[OCTVKEHNS;
BbIABNATL  3aKOHOMEPHOCTM W MNPOTUBOPEYMA B  paccMaTpuBaeMbiX
(PM3NYECKNX ABNEHUAX;
paspabartbiBaTb NaH pelleHns NpobsemMbl C YY4ETOM aHaM3a MMEKOLNXCH
MaTepUasibHbIX N HeMaTepuanbHbIX PECYpPCOB;
BHOCUTb KOPPEKTUBLI B AeATE/IbHOCTb, OLEHNBATbL COOTBETCTBME PE3yNbTaToB
LIeNsiM, OLLeHMBATb PUCKM MOCNEACTBUIA [eATENbHOCTH;
KOOPAWMHUPOBaTb W BbIMOMHATL  paboTy B YCNOBUAX  peasibHOro,
BUPTYasIbHOT0 Y KOMOUHMPOBAHHOIO B3anMOAENCTBUS;
pasBMBaTb KpeaTUBHOE MbILL/IEHNE MPU PeLleHNN XKN3HEHHbIX NPobem.
ba3oBble ucciegoBaTe/IbCKHe 1elCTBHUA .
BNafeTb Hay4yHOW TEPMUHOJOMMEN, K/IHOUYEBBLIMU MOHATUMSMM U METoAamu
(hM31YECKOI HayKMW;



B/lafleTb HaBblKaMu y4ebHO-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 [AeATe/IbHOCTM MO0 MO/YYEHUIO HOBOMO 3HAHWSA, €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, HaxoauTb apryMeHTbl AN8 [oKasaTe/lbCTBa
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 (HOPMYNMpPOBaTb COOCTBEHHble 3adays B 06pa3oBaTe/bHOM
[eATeNbHOCTH, B TOM YMC/IE MPU U3YUEHUN (U3NKMK;

[aBaTb OLEHKY HOBbIM CUTYaLMAM, OLeHNBaTb NPUOBPETEHHbIN OMbIT;

YMETb MEPEHOCUTb 3HaHUS N0 (M3MKe B MpaKTUYecKytd 061acTb
XN3HEAEesTeNbHOCTH;

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

BblABUraTb HOBbIE NAEWN, NpeanaraTb OPUrMHaIbHbIe NOAXOAbI U PeLLeHNS;

CTaBWTb NPO6/EMbI U 337a4K, LOMYCKatoLLMe a/ibTepHATBHBIE PeLLeHns.
Pab6ora ¢ undgopmanmeii:

B/IafleTb HaBbIKAMW MOSTYYEHWNS MH(OpMaLUM (U3NYECKOT0 COLEPXKAHNA U3
WCTOYHUKOB pa3HbIX TUMOB, CaMOCTOATE/IbHO OCYLLECTB/ATb MOWCK, aHaIns,
cucTtemMaTM3auMilo U MHTEpPrpeTauuio MHGopMaunyi pasfinyHbiX BULOB U (hopM
npeLCcTaB/ieHNs;

OLeHMBaTb AOCTOBEPHOCTb MH(OPMALNW;

MCNONb30BaTh  CPeAcTBA  MH(OPMAUMOHHBIX U KOMMYHUKaLMOHHBIX
TEXHOMOTNIA B PELLUEHUN KOTHUTUBHBIX, KOMMYHUKATUBHbIX W OPraHun3auOHHbIX
3ajay C cobnogeHveM TpeboBaHWMA 3PrOHOMWKKM, TEXHWKU 6e30nacHOCTH,
FMIMeHbl,  pecypcocbepexeHns, MNPaBOBbIX W 3TUYECKUX  HOPM,  HOPM
NH(OPMaLMOHHOW 6e30MacHOCTY;

co3faBaTb TEKCTbl (PU3NYECKOTO COAepXaHWA B pPas/IMyHbIX (opmaTax C
YUYETOM Ha3HayeHWs MH(opMaLnn 1 LLIeNeBon ayanuTopuu, Bblibmpas onTUMasibHY O
(hopmy npeAcTaBneHns U BU3yanmnsaunu.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYLLUECTBNATL  OOLWEHME Ha YpOKaX (OM3MKM U BO  BHE-YPOUHOM
[EATENbHOCTH,



pacno3HaBaTb  NPEANOCLIIKA  KOH(MKTHLIX  CUTyaUuin U CMsArvatb
KOH(NKTBI;

Pa3BEPHYTO WM NOrMYHO M3naraTb CBOK TOYKY 3PEHMS C UCMO/b30BaHUEM
13bIKOBbIX CPEACTB;

MOHUMATb U MUCMNOMb30BaTb MPEMMYLLECTBA KOMaHAHOW M WUHAMBUAYaNbHOW
paboTsbl;

BbIOMPATb TEMATUKY W METOAbl COBMECTHbIX [AEWCTBUA C YYETOM OOLLMX
MHTEPECOB M BO3MOXXHOCTEW KaXKA0ro YieHa KONEKTUBA;

NPUHUMATL  UENM  COBMECTHOW  AeATEeNbHOCTM, OpPraHu3oBbIBaTb WU
KOOPAMHMPOBaTb AEACTBUA MO €8 AOCTUMXKEHWKO: COCTaBNSATb MNfaH AeUCTBUMN,
pacnpefenstb Poan ¢ YY4TOM MHEHMI Y4YaCTHUKOB, 00CYX[aTb pPe3yNbTaThbl
COBMECTHOW paboThl;

OLIeHMBATb Ka4yecTBO CBOEro BKMafa M KaXAOro Yy4yaCTHMKA KOMaHibl B
06LLMIA pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUSAM;

npefnaraTb HOBble MPOEKTbl, OLEHMBATb MAEW C MO3ULUA  HOBU3HBI,
OPUTMHANILHOCTK, NPAKTUYECKOW 3HAYMMOCTMW;

OCYLWLECTBNISATb  MO3UTMBHOE CTpaTernyeckoe nMoBefeHNe B  Pas3/INYHbIX
CUTYyaumsX, NPOSIBNATbL TBOPUECTBO M BOOOPaXKeHMe, 6bITb MHULMATUBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJbHbIE YUeOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOATE/IbHO OCYLLEeCTB/ATL MO3HABATE/IbHYIO [esATeNbHOCTb B 06/1aCTy
(M3VKN W  aCTPOHOMWW, BbIABNATL MpPo6Gnembl, CTaBUTb W  (POPMYINMPOBATbL
COBCTBEHHbIE 3a/1auu;

CaMOCTOATE/IbHO COCTaB/IATb MMaH PeLleHnst PacyETHbIX U KavyeCTBEHHbIX
3aay, NnaH BbINOHEHUSA MPAKTUYECKO paboTbl C YHETOM MMEIOLLMXCS PeCcypCoB,
COOCTBEHHbIX BO3MOXHOCTEN N MPeAnoYTeHNUI;

[iaBaTb OLEHKY HOBbIM CUTYaLMsM;

pacLUMpATb paMKK y4e6HOro npeameTa Ha OCHOBE JIMYHbIX NPEAMNOYTEHWIA;

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

OLleHMBaTb NPUOOPETEHHBI OMbIT;

CNoco6CTBOBaTL (OPMMPOBAHUIO W MNPOSBNAEHUIO 3pyauuUMM B 06/1acTy
(hM31KK, NOCTOSAHHO MOBbILLATHL CBOV 06pa3oBaTe/IbHbIN N KY/bTYPHbIA YPOBEHB.

CaMOKOHTpo.]II), 3MOHHOHaJIbeIﬁ HHTEJJICKT:

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

BMafieTb  HaBblkaMW  MO3HABaTe/IbHOW  pepieKCMM  KaK  OCO3HaHWS
COBEpPLUAEMbIX [EeACTBUA U MbICUTE/IbHLIX MPOLLECCOB, WX Pe3y/nbTaToB U
OCHOBaHWiA;



MCMoMb30BaTh MPUEMBI petinekcumn Ana OUEHKWU CUTyauuu, Bblbopa BEpHOro
peLleHuns;

YMeTb OUEHMBaTb PWUCKM W CBOEBPEMEHHO MPUHUMATbL PELLUEHMS MO KX
CHKEHWIO;

NPUHUMATb MOTMBbI W aprymeHTbl [APYrnx npuv aHaimse pesynbTaToB
NEeATeNbHOCTMU;

NPUHUMaTbL Ce6s1, NOHMMasi CBOW HEAOCTATKM U IOCTOMHCTBA,

NPUHUMATb MOTMBbI W aprymeHTbl [APYrnMx npuv aHaimse pesynbTaToB
NeATeNbHOCTU;

NpU3HaBaTb CBOE MpaBo M NpaBo APYrux Ha OLnBKN.

B npouecce AOCTMXKEHUSI NIMYHOCTHBIX Pe3y/bTaTOB OCBOEHUSI NMPOrpamMmbl
no u3MKe AN YPOBHS CpefHero o6uiero ob6pas3oBaHMA Yy 06Yy4atoLLIMXCH
COBEpLUEHCTBYETCA 3MOLIMOHASbHbIN NHTENNEKT, npeanonararoLLnia
C(hOpPMMPOBAHHOCTb:

CaMOCO3HaHUSI, BKMHOYAKOLLIEr0 CMOCOBHOCTb MOHMMATh CBOE 3MOLIMOHAIbHOE
COCTOSIHME, BMAETb HarnpaB/eHNs pa3BUTUA COBCTBEHHOW 3MOLMOHaNIbHOW cepsl,
ObITb YBEPEHHbLIM B Cebe;

CamMOperynMpoBaHunsi, BK/OYAKOLLEr0 CaMOKOHTPO/b, YMEHWe MNpUHUMaTb
OTBETCTBEHHOCTb 3a CBOE MNOBeAeHMe, CrOCOOHOCTb afanTMpoBaTbCA K
3MOLMOHANIbHbIM U3MEHEHUAM W NPOSBASATL TMOKOCTb, ObITb OTKPbLITHIM HOBOMY;

BHYTPEHHE MOTMBALMK, BK/OYAKOLLEN CTPEMIEHME K AOCTUXEHUIO LN u
ycrexy, OnTMMU3M, WMHULUMATUBHOCTb, YMEHMe AeiCTBOBaTb WCXOASA M3 CBOMUX
BO3MOXHOCTEN;

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

couMabHbIX HaBbIKOB, BK/HOUAOLLMX COCOOHOCTb BbICTPanBaTb OTHOLLEHNS
C ApYyrvMmn NtoapMun, 3a60TUTLCA, NPOABNATL UHTEPEC U paspeLlaTb KOH(INKTBI.

HNPEAMETHBIE PE3YJBbTATDBI

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

[NEeMOHCTPUPOBaTL Ha Mpumepax pPoib U MeCTo (PM3MKU B (hopMMPOBaHUM
COBPEMEHHOW Hay4yHOW KapTWHbI MWUPa, B PasBUTUM COBPEMEHHOW TEXHUKU U
TEXHO/OT A, B MPaKTUYECKON LeATeNIbHOCTU JIKOAEN;

YUUTbIBaTb TPaHUUbl MPUMEHEHUA U3YYEHHbIX (U3NYECKUX MOAENeN:
MaTtepuasibHas ToYKa, MHepLmanibHas cucTema oTcuéTa, abCoMOTHO TBEPLOE Teno,
NaeasbHbIA ra3, MOAe/N CTPOEHWS ra3oB, XXUAKOCTEN U TBEPAbIX Tes, TOYEUHbII
ANEKTPUYECKNIA 3apsf, MPY PeLLeHnn (hn3nyecKmnx 3atad;



pacno3HaeaTb pu3nyeckune sABneHUsa (MPOLECChb) U OOBACHATL X Ha OCHOBE
3aKOHOB MeXaHWKK, MOJIEKYNAPHO-KMHETUYECKOW TEOPUN CTPOEHWSA BeLlecTsa U
3/IEKTPOAVHAMWUKL:  PaBHOMEPHOE WM PaBHOYCKOPEHHOE  MPAMOSIMHENHOe
[BWKeHVe, CBOOOAHOE MajeHWe Tes, [ABWKEHME MO0 OKPY>XXHOCTW, WHepLus,
B3aMMOAENCTBUE Ten, Anddy3mnsi, 6POYHOBCKOE ABWKEHWME, CTPOEHME YKXUAKOCTEN
N TBEPAbIX TeN, N3MEHeHWe 06bEMa TeN Npu HarpesaHumn (OXNaxaeHumn), Tenn0Boe
paBHOBeCKe, UCNapeHWe, KOoHAeHcauus, NnaBieHue, KpUCTaIN3aLUns, KUMeHue,
BNaXXKHOCTb BO3JyXa, MOBbILLEHME AaBNeHUs rasa npu ero HarpeBaHnn B 3aKPbITOM
cocyde, CBfA3b MeXay napaMeTpamn COCTOSHMA rasa B M3onpoeccax,
aNeKTpU3aLms Ten, B3aMMoAecTBIe 3apsf0B;

OMKuCbIBaTb MeXaHMYeCKOoe [ABMXXKEeHWe, UCNOo/b3ys (U3NYECKME BeSIMUUHDI:
KoopAuHaTta, NyTb, MNepeMELLEHNe, CKOpPOCTb, YCKOpPeHMe, macca Tena, Cuna,
NMNYNbC TeNna, KMHETUYECKasd 3Heprus, NoTeHUManbHasa 3Heprus, MexaHu4yeckas
pabota, MexaHM4Yeckas MOLLHOCTb; MpPW OMUCaHWM MNpPaBWUIbHO TPaKTOBaTb
(PM3NYECKMUIA CMbIC/T UCMOMb3YEMbIX BEMNYMH, WX 0603HAYEeHUS W eaUHWULLbI,
HaxoauTb (POPMY/bl, CBA3bIBAKOLLME AaHHYKO (PM3NYECKYHO BE/IMUNHY C APYTMMU
Be/INYNHAMMU;

OMuCbIBaTb W3YYeHHble TennoBble CBOWCTBA Te/l W TensoBble SBEHUS,
NCNonb3ysa (U3NYECKMe BENMUMHBL. [aBfeHVe rasa, TemnepaTypa, CpeaHsas
KWHETNYECKasa 3Heprua XaoTUYEeCKOro ABMXXEeHWS MONEKyN, cpegHeKBapaTuyHas
CKOPOCTb MOJIEKY/I, KO/MIMYECTBO Ten0Tbl, BHYTPEHHAS 3Heprus, paboTa rasa,
KOSPULMEHT NONe3HOro [AerWCTBMS TenjioBOro [ABUratens; nNpu OnucaHuu
MPaBWU/bHO TPaKTOBaTb (PU3MYECKMIA CMbIC/T  WUCMOMb3YEMbIX BEIMUMH, WX
0603HayYeHNss W  efuVHUUbBI, HaxOo4WUTb (POPMY/bl, CBA3bIBAaKOWME [aHHYHO
(PM3NYECKYIO BEIMUMHY C APYTUMW BEIMYMHAM;

OMUCbIBaTb U3YYeHHbIe 3/IEKTPUYECKME CBOMCTBA BELLECTBA U 3MIEKTPUYECKME
ABneHna (npouecchbl), UCMoMb3ya (U3NYECKNE BETMUUHBI: 3NTEKTPUYECKUNIA 3apsa,
3N1EeKTPUYECKOE None, HaNPSAXKEHHOCTL MONA, NOTEHLMaN, PasHOCTbL NOTEHLMANO0B,
Npy  ONMCaHUN MpPaBWIbLHO TPaKTOBaTb (U3NYECKUIA CMbICT WUCMOMb3YeMbIX
BE/IMYMH, UX 0003HAYEeHMs M eAMHULbI; YKasbiBaTb (hOPMY/bl, CBA3bIBAKOLLME
[AHHYI0 (DU3NYECKYHO BENINYMHY C APYTVMMU BENNYMHAMU,

aHanM3npoBaTb (PU3NYECKME MPOLECChl MU ABNEHUA, UCNOMb3ys (hU3nyeckme
3aKOHbI M MPUHUNUMBI: 3aKOH BceMUpHOro taroteHus, |, 11 u I1l 3akoHbl HbOTOHa,
3aKOH COXpaHeHWs MeXaHWYeCKOM 3Heprun, 3aKOH COXpPaHeHWs WMMY/bCa,
MPUHLMM Cyneprnosvuuun cun, NPUHUMN paBHOMpPaBUA WHEPLUabHbIX CUCTEM
OTCYETa, MOJEKYNAPHO-KMHETUYECKYIO TeOpuio CTPOEHUA BeLLecTBa, ra3oBble
3aKOHbI, CBA3b CpPefHe KUHETMYECKON SHEPrumn TEMNI0OBOro ABVXKEHUA MOSIEKY/ C
abCo/IIOTHON TemMnepaTypoil, NepBbli 3aKOH TEPMOAUHAMUKM, 3aKOH COXPaHEHUA
3NEKTPUYECKOro 3apaga, 3akoH KynoHa, npu 3TOM pas3nnyatb C/OBECHYHO



(hOPMY/IMPOBKY 3aKOHa, ero MaTeMaTU4eckoe BblpaXXeHue W ycnosus (rpaHuupl,
06n1acTn) NPUMEHMMOCTH;

OOBACHATL  OCHOBHble  MPUHUMMbLI  AENCTBMS  MalluH, NpubopoB W
TEXHUYECKMX YCTPOMCTB; pas3/iMyaTtb YCM0BUA MX 6e30MacHOro MCnosb3oBaHus B
NOBCEAHEBHOM XXWN3HN;

BbINOMHATL 3KCMEPUMEHTbI MO  WCCNEA0BaHMIO (DM3NYECKUX SBNEHUA W
MPOLECCOB C WCMNOMb30BaHWEM MPSIMbIX UM KOCBEHHbIX W3MEPEeHWA, Npu 3TOM
(hopmynuposBatb Npobnemy/3agadyy W runoTesy Y4ebHOr0 3IKCMNEPUMEHTA,
cobupaTb YCTaHOBKY W3 MpPeLoXeHHOro 060pyA0oBaHWUs, MPOBOAMTL OMbIT U
(hopmynunpoBaTthb BbIBOAbI;

OCYLLECTB/ISATb MPAMbIE U KOCBEHHbIE U3MEPEHUS (DU3NYECKUX BESTUYUMH, MPU
3TOM BbIOMpaTb OMTUMa/bHLIA CMOCO6 M3MEPEeHWUS U WUCNONb30BaTb W3BECTHbIE
MeTO/bl OLEHKM NMOrPELLHOCTEN U3MEPEHNIA,

nccnefosatb  3aBUCUMOCTUM — MeXAy  (DM3MYECKMMM  BEIMYMHAMKU €
MCNOMb30BaHNEM MPAMbIX W3MEPEHWA, MPXU 3TOM KOHCTPYMpoBaTb YCTaHOBKY,
(bMKCUpOBaTb Pe3y/bTaTbl MONYYEHHON 3aBUCUMOCTM (U3NYECKUX BENYMH B
BUe Tabnumuy, 1 rpadiMkoB, Aenath BbIBOAbI M0 pe3ynbTaTaM UCCief0BaHNS;

cobnoaaTb Npasuia 6e3onacHoro Tpyaa npv NpoBeAeHUU UCCnefoBaHUA B
pamkKax Yy4eOGHOro 3KCMepuMeHTa, Y4yebHO-MUCCNefoBaTe/IbCKOM W NPOEKTHOM
[eATeIbHOCTU C WUCMONb30BAHUEM W3MEpPUTE/bHbLIX YCTPOMCTB M N1abopaTopHOro
obopyfoBaHus;

pelaTb pacyéTHble 3afayM C SBHO 3a[aHHON (U3NYECKOW MOJENbIO,
MCNOMb3ys (PU3NYECKME 3aKOHbI U NMPUHLMMbI, HA OCHOBE aHasIn3a YCnoBusa 3a4aum
BbIOMPaTb (PM3NYECKYIO MOAESb, BblAENATb PU3NYECKMe BEMUNHBI U POPMYIb,
HeobXxoauMble NS eé pelleHWs, NPOBOAUTL PacyéTbl U OLEHMBATL PeasibHOCTb
MO/TY4EHHOr 0 3HaYeHNs (PU3NYECKON BENYMHBI,

pellaTb KayeCTBEHHbIE 3aJa4u: BbICTpamnBaTh /IOrMYECKM HENPOTUBOPEUNBYHO
LLeNOYKY PacCyXXAeHWA C OMopoil Ha W3Y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(hM3nYeCKune ABneHNns;

MCNOMb30BaTb  MNPWM  PeleHnn  Y4yebHbIX  33da4  COBPEMEHHbIE
MH(OPMaLMOHHbIE TEXHONOMMW A/1F NMOWCKA, CTPYKTYPUPOBaHWS, MHTepnpeTaLmm
N NpeAcTaBneHns y4ebHON N Hay4yHO-NONYNSAPHOM MHGopMaLmMK, NONYYEeHHOW 13
pasfIMYHbIX UCTOYHMKOB, KPUTUYECKN aHA/IM3MPOBaThb NOTy4aeMyto MH(OPMaLMIo;

NPVYBOAMTL NPUMEPbI BKaAa POCCUACKMX U 3apyBeXXHbIX YUEHBIX-(PU3NKOB B
pa3BUTME HayKW, OObBACHEHME MPOLECCOB OKPY)XKAKOWEro Mupa, B pasBUTHE
TEXHWKW N TEXHONOTUIA;

MCNOMb30BaTb TEOPETUYECKME 3HAHWA MO (hM3MKe B MOBCEAHEBHON XXM3HU
418 obecneyveHns 6e30MacHOCTU NMpPU 06paLLeHnn ¢ npubopamm U TEXHUYECKUMU



YCTPONCTBaMW, AN COXPaHEHWNS 3[40P0OBbS U COONIOAEHMS HOPM 3KOMOrMYecKoro
MOBefEHNS B OKPYXKatoLLEeN cpese;

paboTatb B Trpynne C BbINO/HEHWMEM pPa3/INYHbIX COLMASIbHBIX PONei,
MnaHMpoBaTb PaboTy rpPynmbl, pPaunoHaIbHO pacnpefensTs 0653aHHOCTU U
NI1aHNPOBaTb AEATeNbHOCTb B HECTaHAAPTHbLIX CUTYaUMaX, afeKBaTHO OLEHMBATb
BK/1af, K&XX0ro U3 y4aCTHUKOB rpynnbl B peLleHre paccmaTpnBaeMon npoobemsl.

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

[AEMOHCTPMPOBaTh Ha Mpumepax Poib U MeCTo (hM3MKM B (hOpMMPOBaHUM
COBPEMEHHOM Hay4yHOW KapTWHbI MWUPa, B PasBUTUM COBPEMEHHON TEXHUKU U
TEXHONOIMIA, B MPaKTUYECKON [AeATeNbHOCTU MHOAEN, LeNoCTHOCTb U eANHCTBO
(hM3MYECKOIN KapTUHBbI MUpa;

YUMTbIBaTb PaHMUbl MPUMEHEHUA WU3YUYEHHbIX (U3NYECKUX MOAENeN:
TOYEYHbIV 3NEKTPUYECKUIA 3apsj, NyY CBeTa, TOUEUHbIA MCTOUYHMK CBeTa, AAepHas
MOAe/lb aToMa, HYK/IOHHas MOAeflb aTOMHOro fgpa npv peweHnn (rU3NYecKmx
3ajay;

pacnosHaBaTb pu3nyeckune aBneHUsA (NPOLECChI) U 0OBACHATL X Ha OCHOBE
3aKOHOB 3M1eKTPOAMHAMMNKN N KBAaHTOBOM (PU3NKWN: 3NEKTPUYECKas MPOBOAMMOCTD,
Ternn0Boe, CBETOBOE, XMMWUYECKOE, MarHUTHOe AeWCTBUSA TOKa, B3aUMOLENCTBME
MarHWTOB, 3/IEKTPOMarHUTHas WHAYKUWSA, [eACTBME MarHWTHOro nons Ha
MPOBOAHMK C TOKOM W [BMXYLUMIACA 3apsf, 3M1eKTPOMarHWTHble KonebaHus W
BO/IHbI, MPAMOJSIMHENHOE pacrpoCTpaHeHWe CBeTa, OTpaXKeHue, MNpeniomsIeHue,
NUHTep(epeHLMs, OUMpakuus W nongpusauus  ceBeTa, [AMCNepcus  CBeTa,
(hoTo3NeKTpHYUECKnIA atheKT (PoTo3thheKT), CBETOBOE AaBNeHME, BO3HNKHOBEHME
NIMHENYaToro CrnekTpa aroma BOLOPOAA, €CTeCTBEHHasd W WCKYCCTBEHHas
PaAnoaKTUBHOCTb;

ONUCbIBaTb M3y4YeHHble CBOWCTBA BeLecTBa (3/1EKTPUYECKME, MarHUTHbIE,
OMTUYECKME,  3MIEKTPUYECKYHD  MPOBOAMMOCTb  Pas/IMYHbIX  Cpen) U
3NEKTPOMarHUTHble SBMeHMs (NPOLECChbl), WCMNONb3yA (MU3NYECKME BENIMUYNHBI:
ANEKTPUYECKUIA 3apsf, Cula TOKa, 3MEeKTPUYECKOe HarpsXXeHue, 3/eKTPpUYecKoe
COMNpPOTUB/IEHNE, Pa3HOCTb MOTEHLMAIOB, 3/IEKTPOABMKYLLAA cuna, paboTa TOKa,
WHAYKUMSA MarHuTHOro nons, cuna Amnepa, cuna JlopeHua, WHAYKTUBHOCTb
KaTyLIKW, 3HEeprus 3/1eKTPUYECKOro M MarHWTHOrO Mosier, nepuog M 4actoTa
KonebaHMn B KonebaTeslbHOM KOHType, 3apsf W cuia Toka B npouecce
rapPMOHMYECKNX  3NEeKTPOMarHUTHbIX KO/iebaHnin, (DOKYCHOe pacCTosHWe WU
ONTUYECKas CWMa fIMH3bl, MPU OMUCAHUWU MNPaBU/IbHO TPAKTOBaTb (PU3NYECKMIA
CMbIC/T MCMOMb3YEMbIX BENYMH, KX 0003HAYEHUS W eaMHULbI, YKasblBaTb
(hopMmy/ibl,  CBA3bIBAIOLME  AAHHYHO  (DU3NYECKYKD BEIMYMHY C  APYrUmu
Be/IMYMHAMU;



OMUCbIBATb W3YYEHHble KBAHTOBbIE SAB/IEHUS WM MPOLECCHI, WCMOMb3YH
(hM3MYECKME BESIMUMHbBI: CKOPOCTb 3/IEKTPOMArHUTHbLIX BOJH, AJ/IMHA BOJHbI U
4acTOTa CBeTa, 3Heprns n MMnNynbc POToHa, Nepuos nonypacnaga, IHeprus Ceasun
aTOMHbIX ffep, NPV OMNUCaHUW MpPaBWIbHO TpakToBaTb (U3NYECKUA CMbICN
NCNOMb3YEMbIX BE/IMYMH, MX 0603HaYeHUs N eAMHULbI, YKasbiBaTb (QOPMYI/ibl,
CBAi3blBalOWME AaHHYIO (DM3NYECKYHD BE/IMYMHY C  APYrMMU  BeIMYMHAMM,
BbIUYMCNATb 3HAYEHME (PU3NUYECKOIN BENNYMHDI;

aHaM3npoBaTb (BM3MYeCKne NPOLLECChl WU SIBNEHMS, UCNONb3ys (DrU3nYecKue
3aKOHbl W MPUHLMIbI: 3aKOH OMa, 3aKOHbI NocnefoBaTe/IbHOro 1 napannesibHoro
COeAMHEHUS TMPOBOAHUKOB, 3aKOH [hxoyns—/leHua, 3aKOH 3M1eKTPOMarHUTHOM
MHAYKUMK, 3aKOH MPSMOMIMHEHOIO pacrnpoCcTpaHeHNs CBETa, 3aKOHbl OTPaXKeHUs
CBeTa, 3aKOHbl NPEeNOM/IEHMsI CBeTa, YpaBHeHWe OWHLITENHa Ana PoTo3(heKTa,
3aKOH COXPaHEHWSI SHEPruKn, 3aKOH COXPaHeHWs MMMNYNbCa, 3aKOH COXPaHeHWS
3NIEKTPMYECKOr0 3apsija, 3aKOH COXpaHeHWs MacCcoBOro 4yucna, noctynatbl bopa,
3aKOH pagmnoakTUBHOIO pacnajga, npu 3TOM pas3/inyaTtb CI0BECHYH (DOPMY/IMPOBKY
3aKOHa, ero maTemMaTuMyecKoe BblpaXXeHue W ycnosus (rpaHuubl, o06nactm)
MPUMEHMMOCTH;

onpefensaTb Hanpas/eHWe BEKTOPa MHAYKLMN MarHUTHOro Nons NpoBOAHMKa
C TOKOM, cunbl AMnepa 1 cunbl JIopeHua,

CTPOMUTL W OMUCbIBATL M300paKeHMe, CO34aBaeMOe TJIOCKUM 3epKasioMm,
TOHKOW INH30M;

BbIMO/IHATL 3KCMNEPUMEHTbI MO  UCCNEeL0BaHUI0 (PU3NYECKUX ABMEHUA 1
MPOLECCOB C WCMO/Mb30BaHWEM MPAMbIX W KOCBEHHBIX W3MEPEHWA: Npu 3TOM
(hopmynmpoBatb Npob6nemy/3agady W TUNOTE3y Y4Y4eOHOro 3KCMepuMEHTa,
cobupaTb YCTaHOBKY M3 MPeL/IoXeHHOro 060pyA0BaHWUA, MPOBOAUTL OMbIT U
(hopmynmnpoBaTb BbIBOAbI;

OCYLLECTB/IATb MPAMbIE M KOCBEHHbIE N3MEPEHUS (PU3NYECKNX BENIUUYNH, NPU
3TOM BblOMpaTh OMTMMAaJIbHBIA CMOCO6 M3MEPEHWUA U WUCMONb30BaTh W3BECTHbIE
MeTO/bl OLEHKM NOrPeLLHOCTEN N3MEPEHNA;

nccnefosatb  3aBUCUMOCTU  (PU3UYECKMX BEMYMH C  WUCNOJb30BaHWEM
MPAMbIX WU3MEpPeHWU: Mpyu 3TOM KOHCTPYMPOBaTb YCTAHOBKY, (hMKCUPOBATb
pe3ynbTaTbl MOSYYEHHOW 3aBUCMMOCTM (DU3NYECKUX BEMYMH B BuAe Tabniuy, v
rpavKoB, feNnaTh BbIBOAbI MO pe3ynbTaTtaM UcCnefoBaHus;

cobnogate npasuia 6e3omacHoro Tpyaa npv NpoBefeHUN UCCNef0BaHWn B
pamKax Y4yebHOro 3KCMepuMeHTa, Y4eOHO-MUCCefoBaTeIbCKON U NPOEKTHOM
LeATeNbHOCTM C UCMO/Ib30BAHUEM U3MEPUTENbHBIX YCTPOMUCTB M NabopaTopHOro
o0bopyoBaHus;

pewartb pacyéTHble 3afaynM C SBHO 3afaHHON (PU3NYECKOW MOZESbIO,
NCNoNb3ya PU3NYECKMe 3aKOHbI U MPUHLUNMbLI, HA OCHOBE aHa/n3a YC/oBUA 3a4aduu



BblOVpaTb (DM3NYECKYH0 MOZENb, BbIAeNATb (PU3NYECKME BENNUYUHBLI 1 (DOPMYIib,
HeoOXoAMMble ANS €€ pelleHWs, MPOBOAMTL PacyéTbl U OLEHMBATb PeasibHOCTb
MO/Ty4EHHOr 0 3Ha4YeHUS PU3NYECKOW BENINYMNHBI;

pelaTb Ka4eCTBEHHbIE 3a4ja4L: BbICTPaMBaTh /IOrMYECKN HEMPOTUBOPEYMBYIO
LLeNoYKYy pacCy)XXAeHWin C OMopoM Ha M3Y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(hm3nYecKune aBNeHNS;

MCnonb3oBaTb  MPU pelleHMnm  yyebHbIX  33da4  COBPEMEHHbIE
MHOPMaLMOHHbIE TEXHONOTMW ANS MOUCKA, CTPYKTYPUPOBaHWA, MHTepnpeTaumnm
M npeacTaBieHns y4ebHON 1 HayYHO-NOMYNSPHON MHDOPMaLUK, NOTYHeHHON ©3
Pa3NYHbIX UCTOYHUKOB, KPUTUYECKN aHANM3MPOBAaTL NOyYaeMyto MH(OPMaLNo;

0OBACHATL  MPUHUMNbI - AEACTBUA  MalWnH, MpPUeopoB N  TEXHUYECKMX
YCTPOMCTB, pa3iMyatb YCroBus nx 6e30MacHOro MCrnosib3o0BaHUs B MOBCELHEBHOM
XU3HW;

NPUBOANTL MPUMEPbI BKIada POCCUNCKNX M 3apyOeXKHbIX YUYEHBIX-(DU3NKOB B
pasBUTME HayKu, B OOBACHEHME MPOLIECCOB OKPYXXatOLLEro Mupa, B pasBuUTHE
TEXHUKMN N TEXHOJOTUIA;

MCMoNb30BaTb TEOPETUYECKME 3HAHMS MO (DM3MKe B MOBCEAHEBHOW >XMU3HU
ANna obecrieyeHns 6e30MacHOCTM NMpu obpalleHnn ¢ npnbopaMmm U TEXHUYECKUMMU
YCTPOCTBaMW, AJ1 COXPaHEHWS 340POBbSA U COG/OAEHNSA HOPM 3KO/IOMMYECKOro
MOBeEHUs B OKPYXKatoLLEN cpeae;

pabotaTb B Trpyrnne C BbINOSHEHWEM pPa3/IMYHbIX COUMaIbHBIX POen,
MnaHMpoBatb paboTy rpynnbl, pauMoHasIbHO pacnpefensTs 06583aHHOCTU U
M1aHMpoBaTh AeATe/IbHOCTb B HECTaHAAPTHBLIX CUTYyaLmMsaX, afleKBaTHO OLEeHUBaTb
BK/Iaf, K&XX0ro U3 y4aCTHUKOB Ipynrbl B PeLleHne paccMaTprBaemoin npobemsi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NporpaMMbl Bceero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pazgen 1. ®PU3UKA U METOJIbBI HAYUYHOTI'O ITO3HAHUSA
bnbnmoteka LLOK
1.1 dun3nKa 1 MeTobl Hay4HOro No3HaHus 2 0 0 httos://m.edsoo.ru/7fA1bf72
WToro no pasgeny 2
Paznen 2. MEXAHUKA
bubnnoteka LIOK
21 KukemaTnia ° 0 2 https://m.edsoo.ru/7f41bf72
bubnunoteka LIOK
22 AvHaumka ! 0 2 https://m.edsoo.ru/7f41bf72
bubnunoteka LIOK
2.3 3aKOHbI COXpaHeHNs B MEXaHNKe 6 1 1 htts://m.edsoo.ru/7fALbF72
WToro no pasgeny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMUKA
31 OCHOBbI MOJIEKYNSAPHO-KNHETNYECKOIA 9 0 0 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 0 1 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 KOJTMYECTBO YACOB MO NMPOrPAMME 68



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

11 KVIACC

KoauyecTBO yacoB 3J‘IeKTp0HHLIe
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NporpaMMeI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarHuTHoe nose. SNeKTpomMarH1MTHas 11 1 3 bubnnoteka LIOK
' NHAYKLMA https://m.edsoo.ru/7f41c97¢
WToro no pasgeny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
91 MexaHYecKmne 1 3NeKTPOMarH1THbIe 9 0 1 bubnnoteka LLOK
' Kone6aHus https://m.edsoo.ru/7f41c97¢
59 MexaHnYecKme 1 3NeKTPOMarHUTHble 5 1 0 Bbubnmoteka LLOK
' BOJIHbl https://m.edsoo.ru/7f41c97¢c
bubnnoteka LIOK
23 OnTuka 10 0 3 https://m.edsoo.ru/7f41c97¢c
WToro no pasgeny 24
Paznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
31 OCHOBbI crieUpanbHON Teopun 4 1 0 Bubnnoteka LLOK
' OTHOCUTE/IbHOCTU https://m.edsoo.ru/7f41c97c
WToro no pasgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
o bubnunoteka LIOK
4.1 ANeMeHTbl KBaHTOBOW OMTUKN 6 0 0 httos://m.edsoo.ru/7fA1c97c
4.2 CTpoeHue aToma 4 0 0 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 A4po

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 MOBTOPeHME 4 Etlfpﬁs}?/?gee;;;lr?/};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 u3ydyenusi | oOpa3oBaTesbHbIE
padoTsbI padoThI
pecypcsl
du3nka — Hayka 0 npupose.
1 HayuHble MeTg bl I'IOEH:HI/IIJ'FI 1 0 0 bubnmoteka LIOK
Y A https://m.edsoo.ru/ff0c32e2
OKpY)KatoLLLlero Mmpa
Po/Ib 1 MECTO (PU3MKM B
) (hopMMpOBaHNM COBPEMEHHO 1 0 0 bubnnoteka LIOK
Hay4HOI KapTUHbI MUpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYeCKOW AeATeNIbHOCTMW N0AEN
MexaHN4YecKoe ABUKEHME.
OTHOCUTENbHOCTb MEXaHNYECKOTO
3 BMXXeHNs. [NepemelLieHMe, CKOPOCTb 1 1 0 bubmmoreka LIOK
A - 1 1epeMEL » CKOp ’ https://m.edsoo.ru/ff0c3508
yCKOopeHve BxogHasa guarHocTuyeckas
paboTa
4 PaBHOMEpPHOE NPSIMOSIMHERHOE 1 0 1 Bubnmoteka LLOK
ABUXXeHne https://m.edsoo.ru/ff0c3620
PaBHOYCKOPEHHOEe NPAMOIMHENHOE Bubnmoteka LLOK
5 1 0 1
ABVXeHne https://m.edsoo.ru/ff0c372e
5 CB060/IHOE NafieHne. YCKopeHue 1 0 0 Bubnmoteka LLOK
cB06OAHOrO NageHns https://m.edsoo.ru/ff0c39cc
KpuBonuHeiiHoe ABUXeHMeE.
o bubnunoteka LIOK
7 [B>KeHe MaTepuasibHON TOUKM MO 1 0 0

OKPY>XHOCTY

https://m.edsoo.ru/ff0c3ada



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

MMprHUMN oTHOCUTENbHOCTW ["anunnes.

Bubnunoteka LIOK

8 VHepumanbHble CUCTEMbI OTCYETA.
Pi o https://m.edsoo.ru/ff0c3be8
[MepBbIN 3aKOH HbIOTOHA
Macca Tena. Cuna. MNMpuHUMN
9 cynepnosnuum cusn BpTO L(;VI 3aKOH bubnmoreka LIOK
ynep 4 ' P . https://m.edsoo.ru/ff0c3be8
Hbl0TOHa An1a MaTepuanbHOM TOYKN
TpeTwnii 3aKoH HblOTOHa ANns bubnnoteka LIOK

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

11 TAXKECTU. [epBas KoCMUYeckas bubnmoteka LIOK

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

12 Cuna ynpyrocTn. 3akoH N'yka. Bec bubnnoteka LIOK
Tena https://m.edsoo.ru/ff0c3e18
Cwvna TpeHns. KoaghpmuNeHT TpeHus.

13 Cuna cgn OTMBﬂEITM(t;I rl;ll n BVI)rl)(eHVIVI bubnmoteka LIOK

P PAA https://m.edso0.ru/ff0c3f76
TeNa B XXUAKOCTU NN Tase
MocTynaTtensHoe 1 BpaLLaTesibHOe

14 ABWXeHWe abCoNtoTHO TBEPAOroO Tena. Bubnmoteka LLOK
MOMEHT cunbl. [11e40 cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBeCKA TBEPZAOro Tena
PaboTa 1 MOLHOCTb CUNbI.

15 KnHeTnyeckas aHeprusi matepuanbHOn Bubnmoteka LLOK
TOYKW. Teopema 06 N3MEHEHUM https://m.edsoo.ru/ff0c4502
KMHETUYECKOW 3Heprum
ViMnynbc matepuanbHOM TOUKMK,

16 CUCTEMbI MaTePUaIbHbIX TOYEK. Bubnnoteka LLOK

Mimnynbc cunbl. 3aKOH COXpaHeHUs
nmnynbca. PeakTMBHOE ABVXKEHNE

https://m.edsoo.ru/ff0c43d6



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/ff0c4502
https://m.edsoo.ru/ff0c43d6

17

MoTeHupnanbHasa aHeprus.
MoTeHUmManbHasa aHeprus ynpyro
AethopMUPOBAHHOMN MPY>KNHBI.
MoTeHUMaIbHas 3Heprus Tena B6nn3n
MOBEPXHOCTN 3emMn

bnbnmoteka LLOK
https://m.edsoo.ru/ff0c461a

18

MoTeHUMa/IbHbIE U HEMOTEHUMANbHbIE
cunbl. CBA3b paboThbl
HeNoTeHLMaNbHbIX CUN C U3MEHEHUEM
MeXaHWYeCcKOM 3Heprum cUCTeMbI Tefl.
3aKOH COXpaHeHNs MeXaH4eCKo
3Heprum

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

19

NabopatopHas paboTa
«llccnefoBaHue cBa3v paboTbl CUSbI C
N3MEHEHNEM MeXaHWYEeCKO 3Heprum
Tena Ha NpuMepe pacTsXKeHus
PE3NHOBOIO XIyTa»

20

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

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

21

OCHOBHble NOM0XEHMA MOEKYNAPHO-
KMHETMYEeCKOI Teopun. BpoyHOBCKOE
ABvxeHune. Anddysus

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

22

XapakTep ABMKEHUA U
B3aMMO/ENCTBMSA YacTUL, BELLECTBa.
Mogenn CTPOeHUA ras3os, XULKOCTe
N TBEpAbIX Ten

23

Macca monekyn. Konmyectso
BewecTsa. lNocToaHHas ABoraapo

24

Tennosoe paBHoBecKe. TemnepaTypa



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

n eé n3mepeHue. LLikana Temnepatyp
Llenscusa

WMpeanbHbili ras 8 MKT. OcHOBHoe

bnbnmoteka LLOK

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

26 CpefHel KNHeTUYECKOW SHepPrum bubnnoteka LIOK
ABVXXEHNA MONeKyn. YpaBHEHWE https://m.edsoo.ru/ff0c511e
MeHpaeneeBa-KnaneipoHa

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

08 «/ccnefoBaHme 3aBUCMMOCTU MeXIy
napameTpaMu COCTOAHMSA
pa3peXKeHHoro rasa»

29 M3onpovecchbl B MAeasibHOM rase n Ux Bubnmoteka LLOK
rpaguyeckoe npescTaBieHmne https://m.edsoo.ru/ff0c570e
BHYTpeHHAA aHeprua
TEePMOANHaMUYECKON CUCTEMBI U

30 cnoco6bl eé n3meHeHusi. Konnyectso Bubnmoteka LLOK
TennoTbl 1 paboTta. BHyTpeHHsA https://m.edsoo.ru/ff0c5952
3Heprusa 04HOaTOMHOIO MAeaIbHOro
rasa

31 Buapl Tennonepegay TecToBas Bubnmoteka LLOK
NMPOMeXyTo4Has paboTa https://m.edsoo.ru/ff0c5c36
Y [enbHas Tenn108MKOCTb BELLECTBa.

32 KonnyecTtso TennoTbl npu bubnmoteka LIOK

o https://m.edsoo.ru/ff0c5c36
Tennonepegadve. AgmabaTHblin npouecc
33 MepBbIli 3aKOH TEPMOAVHAMUKN U ero Bubnmoteka LLOK

NMPUMEHEHNE K U30npoLeccam

https://m.edsoo.ru/ff0c5efc



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

HeobpaTMOoCTb NpoLLeccoB B

Bubnnoteka LLOK

34 Mppoge. BTOPOIA sakoH https://m.edsoo.ru/ff0c6230
TEPMOLNHAMUKM
35 MpuHuun geictems n KMNA tennosoi bubnnoteka LIOK
MaLUVHbI https://m.edsoo.ru/ff0c600a
36 JKonornyeckme npobnemol
TEN/I03HEPreTnKN
37 O6o6uaroumin ypok «MonekynspHas bubnunoteka LIOK
(hn3mnka. OCHOBbI TEPMOAVNHAMUKIN» https://m.edso0.ru/ff0c6938
KoHTposibHas paboTa rno Teme
38 «MonekynsapHas u3mka. OCHOBbI bubnvorexa LIOK
' https://m.edsoo.ru/ff0c6a50
TEPMOANHAMUKIM»
39 Linkn KapHo v ero KA
40 Mapoobpa3oBaHmMe 1 KOHAeHCaLWS. Bubnuoteka LIOK
VicnapeHwne n KuneHue https://m.edsoo.ru/ff0c63b6
AGCONIOTHAsA N OTHOCUTE/bHASA
41 B/IXKHOCTb BO3Ayxa. HacblILWeHHbI bubnvorexa LIOK
Ayxa. - https://m.edsoo.ru/ff0c64d8
nap
TBEppaoe Teno. Kpucrtannnyeckume u
42 amop(Hble Tena. AHU30TpONUA Bubnmoteka LLOK
CBOWCTB KpucTansios. XXunakue https://m.edsoo.ru/ff0c65f0
KpucTannbl. CoBpeMeHHble MaTepuabl
lMnasneHne 1 Kpuctannsauus.
43 YOenbHas TensioTa nnasneHus bubnuoreka LIOK
A ' https://m.edsoo.ru/ff0c6708
Cybnumaums
bubnunoteka LIOK
44 YpaBHeHUe Tenno0Boro 6anaHca httos://m.edsoo. ru/f0c6820
45 AneKTpu3aums Ten. INeKTPUYECKUin bubnunoteka LIOK



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

3apaa. [iBa Buaa aneKTpruyeckmx
3apsaaos

https://m.edsoo.ru/ff0c6bcc

MpPOBOAHVKN, AN3NEKTPUKN U

bnbnmoteka LLOK

46 NOAYNPOBOAHNKU. 3aKOH COXpPaHEHUS
YNpoBoA P https://m.edsoo.ru/ff0c6bcc
3M1eKTPUYECKOro 3apsaja
B3avmogaeiicTBume 3apsaoB. 3aKoH
47 K ﬂOHaATOHeHHbIVI znﬂKT NYECKNI Bubvoteka LIOK
y ' P https://m.edsoo.ru/ff0c6ced
3apsag
Hanps»KEHHOCTb 3/1EKTPUYECKOr0o
48 nona. MpuHUMN cynepnosnuum Bubnmoteka LLOK
ANEKTPUYECKNX nonei. JinHnm https://m.edsoo.ru/ff0c6df2
HanpAXXEHHOCTK
PaboTa cu aNeKTpoCcTaTUYecKoro
49 nons. rNorteHumasn. Pa3HOCTb Bubnuoteka LIOK
' Hnan. https://m.edsoo.ru/ff0c6f00
NnoTeHUNanos
MpOBOAHUKU N ANINEKTPUKA B
50 3nF:;‘KT ﬂCTaTW-Iep(;KOM norj1e bubnuoteka LIOK
P ' https://m.edsoo.ru/ff0c7018
[AnanekTpunyeckas NPOHULLAEMOCTb
. bubnunoteka LIOK
51 DNeKTPoEMKOCTb. KoHAeHcaTop httos://m.edsoo.ru/f0c7126
DNEeKTPOEMKOCTb MIOCKOro
52 KOHAEeHCATOPa. DHEPrus 3apsXKeHHOro Buénoteka 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/IbHOrO

annaparta, CTPYIMHOro NpuHTepa.



https://m.edsoo.ru/ff0c6bcc
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

AneKkTpocTaTUYeCcKas 3almTa.
3asemneHune aneKTponprubopoB

55

SNeKTpUYECKUiA TOK, YCIOBUS ero
CyLLECTBOBaHWS. MOCTOAHHBIN TOK.
Cuna ToKa. HanpskeHue.
ConpoTusneHue. 3akoH Oma ans
yyacTKa Lenu

56

MocnegoBatensHOE, NapaniesibHoe,
CMeLLaHHOe COoeanHeHe
NPOBOAHMKOB. JlabopaTopHas paboTa
«M3yyeHne CMeLLaHHOro CoeanHeHNS
Pe3nCTOPOB»

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

57

PaboTa 1 MOLLHOCTb 3/1eKTPUYECKOTO0
TOKa. 3aKoH [xoyna-JleHua

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

58

3akoH OMa A/151 NO/THOM (3aMKHYTO)
aneKTpryeckoin Lenu. KopoTtkoe
3amMblKaHue. JlabopaTopHas paboTa
«13mepeHmne 3C NCToYHMKaA TOKa 1
ero BHyTPEHHEro CONpPOTUBIEHNS»

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

59

SneKTPOHHas NPOBOANMOCTb TBEPAbIX
METan/oB. 3aBUCUMOCTb
COMPOTMB/IEHUS METANNOB OT
Temnepatypbl. CBEPXNPOBOAVMOCTb

60

SNeKTPUYECKUI TOK B BaKyyMe.
CBOIACTBA 3N1EKTPOHHBIX MYYKOB

61

MonynpoBOAHMKK, NX COBCTBEHHASA 1

MpvMecHas NpoBoAMMOCTb. CBoICTBa
p—n-nepexoga. MonynpoBogHNKOBbIE
npuoopsl

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

dNeKTpNUecKnii TOK B pacTBOpax u
pacnniaBax 371eKTPONTOB.

Bubnnoteka LLOK

62 DNeKTPONNTUYECKAdA AMccoLmaums. 1 https://m.edsoo.ru/ff0c82ba
3NeKTponuns
ANEKTPUYECKNIA TOK B rasax.

63 CamOoCTOATENbHbIN 1 1 Bubnuoteka LLOK
HecaMoCTOATe/bHbIN paspsg. MonHus. https://m.edsoo.ru/ff0c84ae
Mnasma
AneKTpuyecKmne Npméopsl 1
YCTPOWCTBA 1 UX NPaKTUYECKOe bubnnoteka 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 Pe3epBHbI YpoK. O606LatoLLnil YPOK 1 Bubnmoteka LLOK
no Temam 10 Knacca https://m.edsoo.ru/ff0c8f6c

OBLUEE KOTMYECTBO YACOB MO 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
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3ydeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl

IMOCTOAHHbIE MArHUTBLI U UX

1 B3aumogencteme. MarHUTHOe nore. 1 0 0 bubnnoteka LIOK
BeKTop MarHUTHON MHAYKUMW. JTHUN https://m.edsoo.ru/ff0c9778
MarHUTHON MHAYKLMK
MarHuTHOe nose NPoBOJHMKa C

) ToKOM. OnbIT IpcTesa. 1 0 0 bubnnoteka LIOK
B3avmoeincTame npoBOAHNKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
NabopaTopHas paboTa «/3yyeHne Bbubnmoteka LLOK

3 1 0 1
MarHUTHOIO NOJA KaTyLKN C TOKOM» https://m.edsoo.ru/ff0c98fe
[lecTBME MarHUTHOIO MONA Ha
NPOBOAHUK C TOKOM. Cuna Amnepa.
NabopatopHas paboTa Bubnmoteka LLOK

4 o 1 0 1
«/ccnefoBaHne [enCTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOAHHOI0 MarH1Ta Ha pamky c
TOKOM»
[leicTB/E MarHWTHOro Nons Ha

5 ABVKYLLLYHOCA 3aPSXKEHHYIO YacTuLy. 1 0 Bubnnoteka LLOK
Cwuna JlopeHua. PaboTa cunbl https://m.edsoo.ru/ff0c9df4
JlopeHua
ANeKTpoMarHuTHas MHAYKUus. MoTok

6 BEKTOpa MarHUTHOM uHAykumn. 34C 1 0 0

VHAYKLUWWA. 3aKOH 3M1EKTPOMarHUTHO



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 caMoHAYKL MK,
3Hepruna MarHUTHOrO NONA KaTyLKK 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
KonebaHus. Y paBHeHMe
rapMOHNYECKNX KO/Ie6aHWA.
MpeBpaLleHne aHeprum

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

13

NabopatopHas paboTa
«lccnepoBaHmne 3aBUCMMOCTI
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. BbIHY)XAeHHbIe
MeXaHW4YecKue 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

TpaHcgopmaTtop. 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

SKONOrMYECKME PUCKM Npu
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
IMpuHUMNLI pagnocBasn
24 TenesuieHuA. Pa3Butre 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
N306paXkeHNI 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 N306paKEHNIA 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. Popmyna TOHKOW NNH3bI.
YBenmyeHue NnH3bI

https://m.edsoo.ru/ffOcddle

NabopatopHasa paboTa

31 «llccrnefoBaHne CBOMCTB
N306paXKEHNI B IH3aX»
Avcnepcns ceeta. CNoXHbINA coCTaB
39 6enoro ceeta. LiBeT. JTabopaTopHas
paboTa «HabnogeHne gucrnepcmm
cBeTa»
NHTepepeHLms cBeTa. Audpakums bubnnoteka LIOK
33 )
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
["paHnLbl NPUMEHMMOCTU
36 Knaccmyeckon MexaHuKu. MocTynartl Bubnmoteka LLOK
cneynanbHON Teopum https://m.edsoo.ru/ff0cf862
OTHOCUTE/ILHOCTU
OTHOCUTENLHOCTL OAHOBPEMEHHOCTN.
37 3amep/ieHe BPeMeHN 1 CoKpalleHne bubnmoteka LIOK
https://m.edsoo.ru/ff0cfa42
OJINHbI
SHeprus v UMNynbC PensdTUBNUCTCKON
38 l-IaCTFIJ/I bl CBﬂBbyMaC(E)bI C 3HEpruen n bubnorexa LIOK
el P https://m.edsoo.ru/ffOcfc68
NMMYNbCOM. SHEeprus 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 (hoToahpekTa. YpaBHeHME
42 3|‘/'|HLUTeO|‘/'|pHa q;q;)moeq);ema bubnmoreka LIOK
g ' https://m.edsoo.ru/ff0d015e
«KpacHas rpaHuua» oTtoaggekta
[asneHve ceeta. OnbIThl 1. H.
43 NebeneBa. XMMyecKoe 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 No paccesHUIO a-4acTuly bubnmoteka LIOK
' https://m.edsoo.ru/ff0d091a
MnaHeTapHas Mogenb atoma
bubnunoteka LIOK
47 Moctynare! bopa https://m.edsoo.ru/ff0d0afa
M3nyyeHve 1 nornoweHne ()oToHOB
48 n V|>|/'|e exope aTOM;uC 0 Hcg*:o OBHA bubmmoreka LIOK
P pexoa o A P https://m.edsoo.ru/ff0d0afa
3Hepruuv 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 onpeaeneHnto coctasa

pagnoakTMBHOIO N3/TyYEHNA

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

51

CsolicTBa anbtha-, 6eTa-, raMma-
n3nyyeHusa. 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 HabnLeHNS U
perncTpaLmmn afnemMeHTapHbIX YacTuLl,.
Kpyrnblii cton «®yHaameHTabHble
B3aVMOJeNCTBMS. EANHCTBO
(hM3MYECKOIN KapTUHbI MUpas»

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

55

Bup 38é3aHoro Heba. Co3esaus,
ApKue 3BE3/bl, MNaHeTbI, X BUAMMOE
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
XapaKTepucTUKK. 3BE3/bI rNaBHOM
nocnegosaTenibHOCTU. BHyTpeHHee
CTpoeHue 3Bé3[. CoBpeMeHHbIe
NpesCTaB/IEHNA O NMPOUCXOXAEHUN Y
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

O606LaroLmMin ypoK. Ponb dmnsnku n
aCTPOHOMUW B 3KOHOMUYECKOW,
TEXHO/IOrMYECKOM, COLMabHOM 1
3TUYECKOW chepax AedaTeNlbHOCTU
yenoBeka

63

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

64

O6o6watoLLmin ypoK. Ponb
(hr3nyecKoli Teopumn B (HOPMUPOBaHIN
npeacTaBNEHNA O PU3NYECKOWA
KapTuHe mMmpa




Ob6obwwatowwmin ypok. Mecto
(hr31YecKor KapTuHBbI MM1pa B 06LLEM

65 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. KBaHTOBast (hm3uka.

68 3ﬂel\fl)eHTbI3;Fz:Tp0H0MI/II/I n ¢ 1 bubnmoreka LIOK

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

NMPOrPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIbBI JJIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






