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MNOACHUTEJBHASA 3AIINCKA

Mporpamma no npegmety «MeTopl peLleHns hrM3nyecknx 3agad» Ha ypoBHe
cpeaHero ob6ulero o6pa3oBaHMs paspaboTaHa Ha OCHOBE TMOJIOKEHUA 1
TpeboBaHWn K pe3y/nbTaTaM OCBOEHWS OCHOBHOW 00pa3oBaTe/IbHON MporpamMmbl,
npeactaeneHHbIXx B PrOC COO, a Takke C Y4éTOoM (PefepasibHON pabouyei
nporpaMmbl BOCMMTAHUA W KOHLUEMNUWM NpenojaBaHna Yy4yebHOro mnpegmeTa
«®Pusmka» B 06paszoBaTeNlbHbIX opraHm3auusax Poccuitickon — depgepaumu,
peasin3yroLLMX OCHOBHble 06pa3oBaTe/ibHble NPOrpamMmmbl.

Cofiep>aHne nporpammbl Harpas/fieHO Ha (OPMUPOBaHME eCTECTBEHHO-
Hay4yHOM KapTuHbl Mupa obydatrowmxcs 10-11 knaccoB Ha OCHOBE CUCTEMHO-
AeaTeNIbHOCTHOro noaxoga. lporpamma cooTeBeTCcTBYeT TpebosaHuam PIrOC
COO K niaHUpyemMbiM JIMYHOCTHbIM, TMPEAMETHbIM U MeTanpeMeTHbIM
pesynbTataM O00y4yeHWs, a TakKkKe YUYMTbIBAET HE06XOAMMOCTb peanmsaumu
MeXNPeAMeTHbIX  CBS3eM  (DM3MKM C  eCTeCTBEHHO-HAY4YHbIMU  YYeBOHbIMM
npegMeTamu. B Heil onpefenstoTcsa OCHOBHbIE Leiv U3yYeHUs (PU3NKN Ha YPOBHe
cpefHero o6Llero o6pas3oBaHusA, MIaHNUPYeMble pesy/bTaTbl OCBOEHWUA Kypca
(PM3MKN: TMYHOCTHbIE, MeTanpeaMeTHbIe, NpeaMeTHble (Ha 6a30BOM YPOBHe).

lNporpamma BK/IHOYaET:

o MNJAaHMPYeMble pe3y/bTaTbl OCBOEHWUSA Kypca, B TOM 4ucCne MNpeaMeTHble

pe3ynbTaThbl MO rogam 06yyeHus:;

o COfEpXKaHue Y4ebHOro npegmMeTa no rogam 06yyeHums.

MeTofbl pelleHns Pu3nYecknx 3agay BHOCUT BKNag B CUCTEMY 3HaHWI 06
OKpy)Katollem Mupe. VIcnonb3oBaHMe W aKTMBHOE MNPUMEHEeHWEe (U3NYECKNX
3HaHWN onpefenseT XapakTep U pasBUTME PasHOOOpasHbIX TEXHOMOIMN B cdepe
3HepreTMKM, TPaHCMopPTa, OCBOEHWUA KOCMOCa, MOJTyYeHWUS HOBbIX MaTepuasioB C
3aflaHHbIMN CBOWCTBaMWU W [ApYrux. M3yyeHne MeTOA0B pelleHMst PU3NYeCKmX
3afja4 BHOCUT BKMag B (POPMMPOBaHME €eCTECTBEHHO-Hay4HOW KapTWHbl Mupa
obyyatoLmxcs, B pOpMUpPoBaHME YMEHNIN NPUMEHATb Hay4YHbIA MeTO[ NO3HaHWS
MPW BbINOHEHWUN UMK YUHeBHbIX UCCNeL0BaHUNA.

B ocHoBY Kypca MeTofpbl pelleHns hnm3nyecKknx 3agay a1g ypoBHS CpefHero
06LLero obpa3oBaHUS MOMOXEH Psf WAe, KOTOPble MOXKHO paccMaTpuBaTh Kak
MPUHLMMNbBI €ro NOCTPOEHWS.

Hoess yenocmnocmu. B COOTBETCTBUM C HEN KypC SABMSETCA JIOMMYECKU
3aBEPLUEHHLIM, OH COAEPXUT MaTepuan U3 BCEX Pas3fenoB PU3NKKU, BKIOYAET Kak
BOMPOCbI KNacCUYeCcKou, TakK U COBPEMEHHOWN (DU3NKN.

Hoes cenepanuzayuu. B COOTBETCTBMM C HeW maTepuan Kypca MeTOAbl
peLleHmnst (hn3nyecknx 3agayd 06beMHEH BOKPYT (hM3NYeCKNX Teopuid. Begywnm B
Kypce SB/ISeTcA (hoOpMUpOoBaHne YMEHWIA peLeHns (PrU3nYecKmx 3agad.



Hoes eymanumapusayuu. EE peannsaums npegnonaraet MCMNoib30BaHMe
ryMaHUTapHOro noTeHumana (U3NYecKoW Hayku, OCMbIC/IEHME CBA3W Pa3BUTUA
(m3mkn c pasBuTMEM 00LLeCTBA, a TakkKe C  MMPOBO33PEHYECKUMMU,
HPaBCTBEHHbIMU U 3KOMOrMYeCKUMU Npobiemamu.

Hoes npuxnaonoti umanpasiennocmu. Kypc npegnonaraeT 3HakKOMCTBO C
LUMPOKMUM KPYrOM TEXHUYECKUX W TEXHONOTMYECKUX MPUIOXKEHUA U3YUEHHbIX
TEOPUIA N 3aKOHOB.

CTepXXHeBbIMU 3/1IeMeHTaMN Kypca (hM3MKM Ha YPOBHE CpeaHero o6uiero
06pa3oBaHNA SABNAOTCA (PU3NYeckme Teopumn (hopmmpoBaHue NPeACTaBEHUA O
CTPYKTYpe NOCTPOEHUS (PU3NYECKOA TeopuK, pon PyHLAMeHTa/IbHbIX 3aKOHOB U
MPUHUMNOB B  COBPEMEHHbIX MPEACTaBMEHMSX O  MNpUpoAde,  rpaHuLax
MPUMEHMMOCTM TEOPWIA, ANA  OMUCAHWA EeCTECTBEHHO-HAYYHbIX SABMEHUA WU
npoLieccos).

CUCTEMHO-[eATeNbHOCTHbIM NOAX0[, B KypCce peasiu3yeTca npexzie BCero 3a
CYET opraHmn3aumn NPaKTUYecKor AedTeNIbHOCTM 00YyYatoLLMXCA.

Bonbluoe BHMMaHWe YAeNseTcsd PeLeHU0 PaCYETHbIX W KavyeCTBEHHbIX
3agay. MMpyn 3TOM ANd pacyéTHLbIX 3af4a4 NPUOPUTETOM SBMAKOTCA 3afayn C ABHO
3alaHHOM (IM3NYECKO MOAENbIO, MO3BONAIOLME MPUMEHATL U3YYEHHbIE 3aKOHbI 1
3aKOHOMEPHOCTW KaK M3 OAHOro pasfena Kypca, TaK U WHTErpupys 3HaHus U3
pasHbIX pas3genos. [ KaueCTBEHHbIX 3a4a4 NPUOPUTETOM ABMSKOTCA 3alaHus Ha
0ObACHEHME NPOTEeKaHUA (U3NYECKUX SBNEHWUIA U MPOLLECCOB B OKPYXKatoLLEi
XWU3HKN, Tpebytolime Bbl6opa (PU3MYECKON MOAeNM ANd CUTyauun MNpPaKTUKO-
OPUEHTMPOBAHHOI 0 XapakTepa.

B cootBetctBUM C Tpe6oBaHuaMM DPIOC COO K wmartepuasibHO-
TEXHUYECKOMY 00ecnevyeHno Yy4ebHOro npouecca Kypc MeToabl peLueHns
(hM3nyecKnxX 3afay Ha YpoBHe cpefHero o6Lero 06pasoBaHNA AO/MKEH U3ydaTbCH
B YC/IOBUAX MPeLMETHOro KabumHeTta (M3nKM Uav B YCNOBUAX UHTErPUPOBAHHOIO
KabuHeTa npeAMeTOB eCTECTBEHHO-HAYy4YHOro uukna. B kabuHeTe (oM3nKn LO/MKHO
ObITb HEOOX0AMMOe NnabopaTopHoe 060pyA0BaHMe A8 BbINOHEHUS YKa3aHHbLIX B
nporpaMmme no M3nKe YH4eHNYeCKMX NPakTUYeckux paboT v AeMOHCTPaLMOHHOE
obopyfoBaHue.

OCHOBHbIMM LeNsIMU U3yYeHUs Kypca B 06LLeM 06pa3oBaHNy ABNAKOTCA:

o (hOpMUpOBaHME WHTEpeca W CTPeMSIEHUS OOyYalroLWMXCA K Hay4yHOMY
N3YYeHUIO MPUPOAbl, PasBUTUE WX WHTENNEKTyallbHbIX WU TBOPYECKMX
CMOCo6HOCTEN;

e pasBuUTME NPeLCTaB/IEHNIA O HAYYHOM METOAe NMO3HaHMS U POPMUPOBaHME
NCCNef0BaTeNIbCKOr0 OTHOLLEHNSA K OKPYXXatoLL MM AB/IEHUAM;

o (hOpMUPOBAHME HAYYHOrO MMUPOBO33PEHMSA KakK pe3ynbTata K3yYeHWUs
OCHOB CTPOEHNA MaTepumn N hyHLaMEeHTa/IbHbIX 3aKOHOB (DU3UKN;



o (opMMpOBaHME YMEHWUA OOBACHATb SABMEHUA C  MCMO/b30BaHMEM
(hM3MYECKMX 3HAHWI 1 Hay4YHbIX [OKa3aTe/bCTB;

o (hopMUpOBaHME MNPeACTaBNeHUA O PO (M3VKWU AN PasBUTUS APYrux
eCTECTBEHHbIX HayK, TEXHUKM N TEXHONOTWA.

[locTvKeHne 3TUX Lefeil 06ecneyvnBaeTca peLleHreM CreayroLmx 3ajay B

rpouecce M3y4eHUs Kypca (PU3NKN Ha YPOBHE CpeaHero o6bLLero obpasoBaHus:

o npuobpeTeHMe  CUCTEMbl  3HaHM 00  06WMX  (hM3MYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, Teopusix, BK/IKOYas MEXaHWKY,
MOSIEKY/IAPHYIO  (DU3UKY, 3NEeKTPOAUHAMUKY, KBAHTOBYHD (M3NKY W
3/IEMEHTbI aCTPOPU3NKM;

o (OpMMpOBaHME YMEHW MPUMEHATb TEOPETMYECKME 3HaHMS  ANs
00bACHEHMST  (DM3NYECKMX SABMEHWI B Mpupoge W AN MNPUHATUSA
MPaKTUYECKMX PELLEHNIA B NOBCEAHEBHOMN YKU3HU;

e OCBOEHMe CMoCOO0B peLleHnst pPas3/IMYHbIX 33fady C SBHO 3aaHHOW
(bM3nMyecKoil Mofenbto, 3adad, noapasymMeBatoMX CaMOCTOSTe/lbHOe
co3faHue (hM3NYecKoin Mmoaenu, aneKBaTHOM YCNOBUAM 3adauMn;

o TMOHVMMaHME (U3NYECKNX OCHOB W MPUHLMMNOB AEACTBUA TEXHUYECKUX
YCTPOWCTB M TEXHOMOMMYECKMX MPOLLECCOB, UX BIMAHWS Ha OKPYXKatOLLLYHO
Cpeay,

e OBNlaficHMEe MeTodaMM CaMOCTOATE/IbHOMO aHanM3a W WHTepnpeTaumm
NHopMaL MK, onpeaeneHns 4OCTOBEPHOCTI MOJTYYEHHOr 0 pe3y/bTaTa.

Ha u3yyeHne tumankm (6a30Bblii YPOBEHb) Ha YPOBHE CPefAHEro 06LLero
obpaszoBaHua oTBoaUTCA 68 YacoB: B 10 knacce — 34 yaca (1 4yac B Hefento), B 11
Knacce — 34 yac (1 yac B Hefiento).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pa3nen 1. Mexanuka

Tema 1. Kunemamuka

MexaHunyeckoe [fBukeHne. OTHOCUTENbHOCTb MEXaHWYeCKOro ABVKEHWS.
Cuctema oTcUéTa. TpaeKTopus.

MepemelLeHne, CKOPOCTb (CPeaHss CKOPOCTb, MrHOBEHHasi CKOPOCTb) W
YCKOPEHNe MaTepuanbHOM TOYKM, UX MPOEKUMU Ha OCU CUCTEMbI KOOPAMHAT.
CnoxeHre nepemeLLeHNIA U CNOXKEHNE CKOPOCTEN.

PaBHOMEpPHOE W PaBHOYCKOPEHHOE MNPSAMOSIMHENHOe [ABWXeHMWe. [padmku
3aBMCUMOCTM  KOOPAMHAT, CKOPOCTW, YCKOPeHusi, NyTU U MNepeMeLleHuns
MaTepuasibHOM TOYKM OT BPEMEHM.

CB060AHOE MafieHne. Y CKopeHne cBO60AHOI0 naaeHus.

KpuBonuHeilHoe  aBvbKeHue.  [BWKeHWe  maTepuasibHOW  TOYKM MO
OKPY>XHOCTM C MOCTOSAHHOM NO MOAY/0 CKOPOCTbIO. YT/10Bas CKOPOCTb, /IMHENHaAsA
ckopocTb. Mepuoa 1 yacToTa obpalleHns. LIeHTpoCTpeMUTENbHOE YCKOPEHNE.

TexHMYecKne YCTPOWCTBA W NPAKTUYECKOE MNPUMEHEHWE: CNUAOMETP,
[BWKEHVE CHapAL0B, LEMHble Y PeEMEHHbIE Nepeiaynt.

Tema 2. /lunamuka

MpuHUMN  OTHOCUTenbHOCTM  [anunes.  TlepBblii  3akKOH  HblOTOHa.
VHepuunanbHble CUCTEMbI OTCUETA.

Macca Tena. Cuna. MpuHUMN cynepnosvuun cun. BTopoi 3akoH HblOTOHa
A1 MaTeprasibHOM TOYKK. TpeTuii 3aKkoH HbOTOHa A/19 MaTepuasibHbIX TOYEK.

3aKoH BcemMUpHOro TaroteHusa. Cuna TsKecTu. [lepBad KoCMUYecKas
CKOpPOCTb.

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

TpeHue. Bugbl TpeHUs (MOKOSA, CKONbXEHUS, kadeHus). Cuna TpeHus. Cyxoe
TpeHue. Crna TPeHUS CKOMBbXEHUA U cuia TpeHus nokosi. KoaduumeHT TpeHus.
Cwnna conpoTUBNEHNA NPU ABUXEHUM TeNa B XXUAKOCTU U rase.

MocTynartenbHOE 1 BpalaTesibHoe ABMXXeHWe abCo/OTHO TBEPAOIO Tena.

MOMEHT cunbl OTHOCUTENIbHO OCW BpalleHusa. [lnedyo cunbl. Ycnosus
paBHOBECKA TBEPLOIo Tena.

TexHU4Yeckme YCTPOMCTBA W MPaKTUYECKOe MNPUMEHEHME: MOALMMHUKMN,
[BV>KEHWE UCKYCCTBEHHbIX CMYTHUKOB.

Tema 3. 3axonbwi COXpanenus 6 mMexanuke



MmnynbC MaTepuasibHOW TOYKWM (Tena), CUCTEMbl MaTepuasibHbIX TOYEK.
Mnynbc cunbl U M3MEHEHME WMMNY/NbCa Tena. 3aKOH COXpPaHeHWs KMMynbea.
PeakTVBHOE [BMXKEHME.

PaboTa cunbl. MOLLHOCTb CU/bI.

KnHeTuyeckas 3Heprusi martepuanbHOM TOYKW. Teopema 06 W3MEHEeHUU
KWHETMNYECKOIN 3HEeprum.

MoTeHUmanbHasa 3Heprus. [MoTeHUmanbHasA 3Heprus ynpyro
AeOpMUPOBAHHOW  MPYXWHbI.  [loTeHUManbHast  3Heprust  Tena  BGAU3M
MOBEPXHOCTU 3EM/IN.

[MoTeHUManbHble U HenoTeHUMaNbHble  cunbl.  CBA3b  paboThl
HENOTEHUMANIbHBIX CU/T C U3MEHEHWEM MeXaHWYeCKOW 3Heprum cCuUcTembl Ter.
3aKOH COXpaHeHUs MeXaHNYeCKON 3HepPruu.

Ynpyrue n Heynpyrme CTO/IKHOBEHUS.

TexHU4Yeckne YCTPOMCTBA M MPaKTUYECKOe MPUMEHEHMe: BOAOMET, KONEp,
MPY>XXUHHBIA MUCTONET, ABUXEHME PaKeT.

Pazgea 3. MosekyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. Ochogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHbIE MOSIOXKEHNA MOJEKYNSAPHO-KUHETUYECKON TEOPUN N NX OMbITHOE
obocHoBaHMe. BpoyHOBCKOe [ABV>KeHWe. Oudiysna. XapakTep ABMXKEHUS U
B3aMMO/ENCTBMSA YacTul, BewjecTBa. Mogenn CTPOeHMst ra30B, >XUAKOCTEW U
TBEPAbIX TeNl N 06BbACHEHNE CBOWCTB BELLECTBA Ha OCHOBE 3TUX Mogesnein. Macca v
pasmepbl Mosiekyn. KonnyecTso BellecTsa. [ocToAHHas ABoragpo.

Tennosoe paBHOBecue. Temnepatypa u eé n3mepeHue. LLIkana TemnepaTyp
Llenscus.

Mogens wngeasibHoro rasa. OCHOBHOE  YypaBHEHWE  MOJIEKY/IAPHO-
KMHETUYECKON Teopuy mAaeasbHOro rasa. AGCOMKOTHas Temrepatypa Kak Mepa
CpeAHerd KMHETUYECKOW 3HEprum TEnnaoBOro [ABVDKEHWS dacTuy rasa. Llkana
TemnepaTyp KenbBuHa. Ma30Bble 3aKOHbI. YpaBHeHWe MeHaeneesa—KnanerpoHa.
3akoH [anbToHa. 3onpoLecchl B naeasibHOM rase ¢ NMOCTOAHHbLIM KO/IMYECTBOM
BewlecTBa. [pagmyeckoe npeAcTaB/ieHMe W30MPOLECCOB: M30TepMa, M30X0pa,
n3obapa.

TexHn4Yeckne YCTPOMCTBA W MpPaKTUYECKOe MPUMEHEHUE: TepPMOMETP,
GapomeTp.

Tema 2. Ocnosvl mepmoouHamuxku

TepMognHaMmyeckas cuctema. BHYTPEHHAS 3Heprus TepmoaMHaMUYeCKOoi
CUCTEMbI 1 CNOCcobbI eé n3MeHeHNs. KonmyecTBo TenioThl U pabota. BHyTpeHH:AA
3Heprns  OAHOATOMHOrO  uAeanbHOro  rasa.  Buabl  Tenjonepegauw:



TenIoNnpPoBOAHOCTb, KOHBEKLMSA, U3NlydeHre. Y aeNnbHas Ternn10éMKOCTb BelLecTsa.
KonnyecTso TennoTobl Npuv Tenaonepeaaqe.

MoHATMe 06 aavabaTtHoM rnpouecce. [lepBblid  3aKOH TepMOAMHAMUKW,
MpyMeHeHMe MepBOro 3akoHa TEPMOAMHAMUKM K m3onpoueccam. [ padumyeckas
NHTepnpeTaumsa paboTbl rasa.

BTopoi1 3aKoH TepMoAMHAMUKN. HeobpaTMMOCTb NPOLLECCOB B NPUPOAE.

Tennosble  MawwuHbl.  TlpUHUMNLI  JEACTBMA  TEMJoBbIX  MaLUVH.
Mpeobpa3oBaHNs 3HEPrMM B TemnnoBbIX MaluMHax. KoaghpuuMeHT Mone3Horo
[eCTBUA TennoBO MalUMHbl. Linkn KapHOo M ero Kos(MUUMEHT MOSIE3HOro
[eCTBUA. DKOJIOrnyeckmne NpobieMbl TEMMO3HEPTETUKMN.

TexHM4YeckMe YCTPOMCTBA W NPaKTUYeCKOe MpPUMEHEeHWe: [Buratefb
BHYTPEHHEr0 CropaHuns, 6bITOBOW XONOANNbHNK, KOHAMLIMOHEP.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

Mapoobpa3oBaHMe N KOHAEHcaums. McnapeHvue 1 KuneHve. ABGCOMOTHaA U
OTHOCUTE/IbHas BNaXHOCTb BO3fyxa. HacblweHHbIA nap. YgenbHad TensioTta
napoobpasoBaHmns. 3aBUCUMOCTb TeMMepaTypbl KUMEHWS OT AaB/eHus.

Teépaoe Teno. Kpuctannmueckme n amopdHble Tena. AHM30TPONUSA CBOWCTB
KpuctannoB. XXugkue Kpuctanibl. CoBpeMeHHble MaTtepuanbl. [lnaBneHune wu
KpucTanimsauusa. Y genbHas Tennota nnasneHus. Cyonmmanms.

YpaBHeHWe TenoBoro 6anaHca.

TexHU4Yeckne YCTPOMCTBA WM MNPAKTUYECKOe MPUMEHEHME: TUFPOMETP WU
NCUXPOMETP, Ka/IOPUMETP, TEXHONOTUM MNOJTyYeHUA COBPEMEHHbIX MaTepuanos, B
TOM YKMCNe HAHOMAaTEPUAIOB, U HAHOTEXHO/IOTUMN.

Paznen 4. DaekTpoauHaMHUKAa

Tema 1. Inekmpocmamuxa

AnekTpmzauma Ten. DNeKTpuUecKUd 3apad. [Ba Buaa 3NeKTPUYECKUX
3apAfoB. [POBOAHUKM, AUINEKTPUKX W MNOMAYMNPOBOAHUKM. 3aKOH COXpaHeHus
3N1eKTPUYECKOro 3apsaa.

B3aumopeiicTeme 3apsanoB. 3akoH KynoHa. ToueyHbIl 3neKTPUYECKniA 3apsi.
AnekTpuyeckoe nose. HanpsaXEHHOCTb 3NEKTPUYECKOro nond.  [puHumn
Cyneprnosnunn 3NeKTPUUECKUX nonei. JIMHAM HanpPsHXKEHHOCTU 3M1eKTPUYECKOro
nons.

Pabota cun  anekTtpoctatMuyeckoro  nons.  loteHuman.  PasHOCTb
noTeHuManoB. [1pOBOAHUKM W ONINEKTPUKN B 3/IEKTPOCTATUYECKOM MOJe.
[AnanekTpnyeckas NPOHMULLAEMOCTb.

ONeKTPoEMKOCTb. KoHAeHcaTop. DMIEKTPOEMKOCTL MIOCKOr0 KOHAeHcaTopa.
3Heprua 3apsHKeHHOro KoHeHcarTopa.



TexHM4Yeckne YCTPONCTBA M NPAKTUYECKOe MPUMEHEHWE: 3MEKTPOCKOM,
3N1EKTPOMETP, 3MEKTPOCTaTUYeCKas 3allimTa, 3a3eMNeHMe  31eKTPonpuoopos,
KOH/AeHcaTop, KOMMpoBabHbI annapaTt, CTPYHbIA NPUHTEP.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

ONEKTPUYECKMIA TOK. YCNOBUSA CYLLECTBOBaHUS 3/IEKTPUYECKOTO TOKa.
NcTouHnKmM Toka. Cuna Toka. MoCTOSHHBbIN TOK.

Hanps»keHue. 3akoH Oma a1a yyacTka Lenw.

DNeKTpMYeckoe CONPOTUB/EHWE. Y[AeNlbHOe COMPOTUB/IEHWE BeLLecTsa.
MocnefosaTenibHOe, NapasnesibHoe, CMeLlaHHOe CoeAnHeHe NPOBOAHNKOB.

PaboTa aneKTpuyeckoro Toka. 3akoH J[pkoyna—SleHua. MOLLHOCTb
3NIEKTPUYECKOTO TOKa.

ANEKTPOABMXKYLLAA Cula M BHYTPEHHee COMNPOTWMB/IEHNE MCTOYHMKA TOKa.
3akoH OMa A/14 NosHOM (3aMKHYTOIA) 3neKTpuyeckon Lenu. KopoTKoe 3aMblKaHue.

JNeKTPOHHas  MNPOBOAUMOCTb  TBEPAbIX  MeTasioB.  3aBUCUMOCTb
COMPOTUB/IEHNS META/INIOB OT TemnepaTypbl. CBepXnpoBOAUMOCTb.

SNEKTPNYECKMIA TOK B BaKyyme. CBOMCTBA 3/1EKTPOHHBIX MY4YKOB.

MonynpoBogHuWKN.  CoBGCTBEHHasd U npumecHas NMPOBOANMOCTb
nonynpoBoAHMNKoB. CBoCTBa p—Nn-nepexoAa. NonynpoBoAHNKOBbLIE NPUOOPBI.

JNeKTPMYECKMin  TOK B pacTBOpaX W  pacnnaBax  3/1eKTPO/NTOB.
DNEKTPONUTUYECKas gnuccoumnanma. SNeKTponms.

ANeKTPUYECKMI TOK B razax. CaMOCTOATENbHbIA N HECaMOCTOSATE/bHbINA
paspan. MonHus. Inasma.

TexHU4Yeckne YCTPOMCTBA U NPaKTUYECKOe MNPUMEHEHME: aMnepMeTp,
BO/IbTMETP, PEeoCcTaT, WCTOYHUKU TOKa, 3/IeKTpOHAarpeBaTe/ibHble npubopsl,
3/1eKTPOOCBETUTE/bHbIE NPUOOPLI, TEPMOMETP COMPOTUB/EHNS, BAKYYMHBIA ANOL,
TepMUCTOPbI 1 (hOTOPE3NCTOPLI, NOMYNPOBOAHNKOBBIN AN0A, Fa/lbBaHUKA.

MexnpeaMeTHble CBA3H

N3yyeHne kypca Metofbl peweHus (usndeckux 3agad B 10 Kracce
OCYLLIECTB/IAETCA C YYETOM COAEpXKATe/IbHbIX MEXMPeAMETHbIX CBA3EN C Kypcamu
mMaTeMaTuKKn, 61nonorum, XMMmnn, reorpauint 1 TEXHONOT UK.

Mescnpeomemnvie nonsmus, CBA3aHHbIE C WU3YYEHMEM METOAOB Hay4yHOro
MO3HAHWA: ABMIEHME, Hay4HbIA (DaKT, runoTesa, PU3MYeckas BeNNYMHA, 3aKOH,
Teopus, HAONIOAEHNe, SKCMEPUMEHT, MOLEeNIMPOBaHVe, MOLeSb, U3MEPEHME.

Mamemamuxa: pelleHNe CUCTEMbl YPaBHEHWA, JIMHeMHad (PYHKUUS,
napabona, runep6ona, Ux rpanKn U CBOMCTBA, TPUrOHOMETPUYECKNE (PYHKLMN:
CWHYC, KOCMHYC, TaHIeHC, KOTaHreHC, OCHOBHOE TPUIOHOMETPUYECKOE TOXAECTBO,
BEKTOPbI 1 UX MPOEKLMN Ha OCM KOOPAMHAT, C/IOXKEHME BEKTOPOB.



Buonozus: mexaHnyeckoe ABWXEHWE B XKMUBOW npupode, anddysmsi, ocmoc,
Tens000MeH XUBbIX OpraHnM3MoB (BMAbI Tenaonepenayn, TeMI0BOE paBHOBECKE),
3N1EKTPUYECKUE SABNEHNSA B XXUBOW NPUPOLE.

Xumus: QUCKPETHOE CTPOEHME BELLECTBa, CTPOEHME aTOMOB U MOJEKY/, MO/lb
BelLlecTBa, MONApPHas macca, TensoBble CBOWMCTBA TBEPABIX TeN, XWUAKOCTEN W
ra3oB, 3/IEKTPUYECKME CBOCTBA METa//IOB, 3MIEKTPONUTMYECKaa Auccoumaums,
rabBaHuKa.

T'eoepaghusi: BNaXKHOCTb BO3[yXa, BETPbI, 6apoOMeTp, TEPMOMETP.

Texnonocus: NPeobpas3oBaHue [ABMXXEHUIA C MUCMOMb30BaHNEM MEXaHW3MOB,
YYET TPEHMS B TEXHWUKE, MOALIMMHUKKA, WCMOMb30BaHMe 3aKOoHa COXPaHEHWS
UMNynbca B TexXHWKe (pakeTa, BOAOMET M [pyrue), ABuratefls BHYTPEHHErO
cropaHus, naposas TypouHa, 6bITOBOM XONOANNbHUK, KOHANLUWNOHEP, TEXHOMOM K
MoslyYeHNss COBPEMEHHbIX MaTepuasioB, B TOM 4uUC/le HaHOMaTepuanoB, W
HaHOTEXHO/IOTUW, 3NeKTpoCcTaTUyeckasd 3alliuTa, 3a3emsieHMe 3MeKTponpubopos,
KCEepOoKC, CTPYWHbI NpuHTEP, aNeKTpoHarpesaTe/ibHble npnoopsl,
3N1EKTPOOCBETUTESbHbIE NPUOOPLI, ra/lbBaHMKa.

11 KIIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Macnummnoe none. IneKmpomMazHUmMHAA UHOYKUUA

MocTosiHHbIE  MarHuTbl.  B3auMogeicTBMe  MOCTOSHHLIX — MarHWTOB.
MarHuTHoe nosie. BeKTop MarHWTHOW WHAYKUMW. TlpyHUMN  cyneprnosnuum
MarHUTHbIX Mofeln. JIMHUN MarHUTHON WHAYKUMKW. KapTuHa SIMHWIA MarHUTHOM
NHAYKL MW NONA NOCTOAHHBLIX MarHUTOB.

MarHuTHoe rone MPOBOAHMKA C TOKOM. KapTuHa /NMHWIA  WHAYKLMK
MarHUTHOro nNons A/IMHHOro MPAMOro MPOBOAHMKA W 3aMKHYTOrO KOJbLIEBOrO
MPOBOAHMKA, KaTyLLKM ¢ TOKOM. OnbIT 3pcTea. B3aMmogencreme npoBOAHNKOB C
TOKOM.

Cwuna Amnepa, eé Mo4y b U HanpasieHue.

Cwuna JlopeHua, eé Moaynb U HanpaeneHune. [ABmxeHne 3apsXKeHHON YacTuLbl
B O4HOPOAHOM MarHUTHOM nose. PaboTa cunbl JTopeHua.

fBneHVe 3NeKTPOMarHUTHON WHAYKUMKW. T1OTOK BeEKTOpa MarHWTHOW
UHAYKLUMW.  DNEKTPOABMXKYLLAS Cuna WHAYKUMKW. 3aKOH  3/1eKTPOMarHUTHOM
NHAYKUNn dapages.

BuxpeBoe 3neKTpuMyeckoe rMose. INeKTPOABMXKYLLaa cuna WHAYKUAN B
NPOBOAHUKE, ABVXKYLLIEMCA NOCTYNaTelbHO B OA4HOPOLHOM MarHUTHOM MNoJe.

MNpaswnno JleHua.

VHOYKTUBHOCTb.  $BNeHWEe  CaMOMHAYKUUW.  DNeKTPOoABWMXKYLLaa cuna
CaMONHAYKLNN.



SHEPrna MarHUTHOIO Mo KaTyLLKN C TOKOM.

DNeKTpoMarH1THoe nosne.

TexHuyeckme YCTPOMCTBA U MNPaKTUYECKOE MPUMEHEHME: MOCTOSHHbIE
MarHuTbl, 3MEKTPOMarHuTbl, 3/eKTPOABUraTe/lb, YCKOPUTENM 3MeMeHTapHbIX
4yacTuLy, MHAYKUNOHHASA NeYb.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u IIEKmMpPOMaZHumHsvle Koieoanusn

Kone6aTtenbHas  cuctema. CBoGOAHbIE ~ MEXaHW4YeCKMe  KosebaHus.
[FapMOHMYecKne KonebaHms. Mepuod, 4acTtoTa, amnmuTyda u asa KoniebaHwui,
MMPYXXUHHBIA MasTHUK. MaTeMaTU4ecKnin MasTHUK. YpaBHeHME rapMOHUYECKMX
KonebaHwit. MNpeBpaLleHne 3Heprum NPy rapMoHNYECKMX KonebaHmsXx.

Kone6aTenbHblii KOHTYP. CBO6GOAHbIE 3MEKTPOMArHUTHbIE KOnebaHus B
naeasibHOM KosebaTeNlbHOM KOHType. AHa/IOTUs MeXAy MeXaHUYeCKUmMn wu
3NEKTPOMArHUTHbIMK  KonebaHusaMn. dopmyna TomcoHa. 3akKOH COXpaHeHus
3Heprum B naeanbHOM KonebaTe/lbHOM KOHTYpe.

MpefAcTaBneHWe 0 3aTyXatolmx KonebaHnsx. BbIHY)KAEHHbIE MEXaHMYeCKMe
KonebaHus. Pe3oHaHC. BbIHYX/eHHbIEe 3N1EKTPOMarHUTHbIE KONebaHus.

MMepemeHHbIA  TOK. CUHycOMAaNnbHbIA  MEPEMEHHbIA  TOK.  MOLLHOCTb
MePeMEHHOro ToKa. AMMNIMTYAHOE W [EeNCTBYHOLLEE 3HAYeHWe CWUMbl TOKa W
HanpPsHKEHUS.

TpaHcgopmatop. Mpon3BoacTBO, nepefada 1 noTpebneHne 3NeKTPUYECKON
3HEPrun. IKOMIOMMYECKME PUCKM MPU MPOU3BOACTBE 3MEKTPO3Heprun. KynbTypa
MCMO/Ib30BaHNA 3N1EKTPO3IHEPT NN B NOBCEAHEBHOM YKN3HM,

TexHU4Yeckne YCTPONCTBA W MPaKTUYECKOe MPUMEHEHWE: 3EKTPUYECKMIA
3BOHOK, FeHepaTop NepeMeHHOro ToKa, IMHUK 3NeKTponepeaay.

Tema 2. Mexanuueckue u IIEKMPOMAZHUMHbBIE 60IHbL

MexaHn4ecKue BOMHbI, YCNoBuA pacnpocTpaHeHus. [lepuog. CKopocTb
pacnpocTpaHeHua W [O/IMHa BOMHLI. [lonepeyHble UM NPOAO/bHbIE  BOJHbI.
VHTepepeHUMs 1 Anudpakumns MeXaHUYECKUX BOJTH.

3ByK. CKOpOCTb 3BYKa. [POMKOCTb 3BYKa. BbicoTa TOHa. TeMbp 3BYKa.

SNEeKTPOMArHUTHbIE BO/HbI. Y CNOBUA N3NyYeHNUA 3IEKTPOMArHUTHbLIX BOJH.
B3anmHas opueHTaums BekTopoB E, B, V B aneKTpoMarHuTHou BonHe. CBOMCTBa
3N1EKTPOMArHUTHbLIX BOJMH: OTPaXKeHWe, MpefiomeHne, nongapusaunsa, augpaxkums,
NHTEpdepeHUmsa. CKOPOCTb 3NEKTPOMArHUTHbIX BOJH.

LLIKana 3neKTpoMarHUTHbIX BOJH. [pUMeHeHWe 3NeKTPOMAarHUTHbLIX BOJSH B
TEXHWKe U BbITY.

MpuHUMNbI pagmocsasn 1 TenesnaeHns. Pagmnonokauus.

SneKTpoMarHUTHOE 3arpsa3HeHne OKpYXaroLLein cpeabl.



TexHuyeckme YCTPOMCTBA U MPAKTMYECKOe MPUMEHEHME: My3blKallbHble
WHCTPYMEHTbI, YNbTPa3ByKOBaA [AMarHOCTUKa B TEeXHWUKe W MeauuuHe, pagap,
paanonpuEMHNK, TeNeBn30p, aHTeHHa, TenedoH, CBY-neysb.

Tema 3. Onmuka

eomeTpuyeckad onTtuka. [IpAMONMHEIHOE pacnpocTpaHeHWe CcBeTa B
0fHOPOAHOI cpefe. Jlyd cBeTa. TOYEUHbIN UCTOYHUK CBeTa.

OTpaxeHune cBeTa. 3aKOHbl OTPaXKeHUs cBeTa. MocTpoeHne n306paXkeHNiA B
M/I0CKOM 3epKaJie.

MpenomneHne ceeTa. 3aKOHbI MPeioMIeHNs cBeTa. ABGCONHOTHBIN NoKasaTesb
npenomneHns. MonHoe BHYTPeHHee OTpaxeHue. [lpeaenbHbIA Yron MofHOro
BHYTPEHHEr0 OTPaXKEHUS.

Ancnepcus ceeTa. CNoxXHbIN cocTaB 6en10ro ceeTa. LiBeT.

CobOupatowime U paccevBatollMe JIMH3bl. TOHKasd /fvMH3a.  POKyCcHoe
paccTosiHue U OMNTMYeCcKass cuna TOHKOW NMH3bl. [10CTpOeHMEe M300pakeHUin B
cobuparoLLMxX 1 paccemBaromMX IMH3aX. PopmMyna TOHKON NNH3bI. YBeNNYeHue,
[1aBaeMOE JIMH30MA.

Mpegenbl NPUMEHUMOCTI FeOMETPUYECKOA ONTUKMN.

BonHoBas onTtuka. VIHTeptepeHumMs cBeTa. KoOrepeHTHble WCTOUYHUKM,
Ycnosus HabnogeHUss MakCMMyMOB UM MWHUMYMOB B MHTepP(epeHUMOHHOM
KapTWHE OT ABYX CUH({a3HbIX KOrepeHTHbIX MCTOYHUKOB.

Onpakums ceeta. [udpakuyMoHHas pelléTka. Ycnosume HabnogeHUs
rMaBHbIX  MakCUMyMOB MpW  MajgeHU  MOHOXPOMATMYECKOro CBeTa Ha
ANGPaKUNOHHYHO PELLETKY.

Mongpusauma ceeTa.

TexHU4YeckMe YCTPOMCTBA M MNPaKTUYECKOe MPUMEHEHME: OYKMK, Jyna,
(hoToannapat, MPOEKUMOHHBIA annapar, MWUKPOCKOMN, Tefeckor, BOIOKOHHas
ONTUKA, AN(paKLMOHHAsA peLléTKa, NoNapons.

Pa3znesn 6. OCHOBBI CIeNIHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['paHuLbl NPUMEHNUMOCTU KNacCUYECKOM  MEXaHUKMN. [MocTynaThl
cneunasbHON TeopuMM OTHOCUTE/IbHOCTU: WHBApPMaHTHOCTb MOAYNSi CKOPOCTU
cBeTa B BaKyyMe, MPUHLMAIM OTHOCUTE/IbHOCTU SNHLLUTERHA.

OTHOCUTENLHOCTL OAHOBPEMEHHOCTU. 3amMef/IeHNe BPEMEHU U COKpaLleHue
L/TVHBI.

SHeprus n UMNynbC PeNITUBUCTCKOM YacTumLbl.

CBA3b MaccChl C 3HepPruen N NMMynbLCOM PENATUBUCTCKOM YaCTULbl. SHEPrus
NoKos.

Paznea 7. KBantoBasi pusuka



Tema 1. dnemenmovl K6AHMOBOU ONMUKU

®0oTOHbI. Popmyna NnaHKa CBA3N 3HEPrnmM POTOHA C ero YacToToW. IHeprus
N UMMY/bC (POTOHA.

OTKpbITHE U uccneaosaHne potoadekTa. OnbiTol A. I'. CToneTOBa. 3aKOHbI
(hoToa(hpeKTa. YpaBHEHNE IMHLITENHA ANA (POoTO3ddekTa. «KpacHas rpaHuua»
(hoTo3(hdhekTa.

[aeneHne ceeta. OnbIThl 1. H. Jlebeaesa.

XUMKMYeCKoe AeincTBme CBETA.

TexHMYecKne YCTPOMCTBA M MNPaKTUYECKOe MpUMeHeHVe: (OTO3/IEMEHT,
(hoToAaTumK, CoHeYHasa 6aTapes, CBETOANOL.

Tema 2. Cmpoenue amoma

Mogenb atoma TomcoHa. OnbITbl Pe3epdopaa Mo paccesHUO a -yacTuu,.
lMnaHeTapHaa mofenb atoma. [locTtynatbl bopa. W3ny4yeHwe M nornoiieHue
(bOTOHOB npW Mepexofe aToMa C OAHOrO YPOBHA 3HEPrMn Ha Apyroin. Bugbl
cnekTpoB. CMeKTP YPOBHe 3Hepruy atToma Bogopoaa.

BonHoBble cBoricTBa YacTuy,. BonHbl ge bpoins. KopnycKynspHO-BO/HOBOWA
Lyanunsm.

CnoHTaHHOE Y BbIHY>XAEHHOE N3yyeHue.

TexHn4Yeckne YCTPOMCTBA M MpPaKTUYECKOe MNPUMEHEHME: CNeKTPasibHbIN
aHaM3 (CNeKTPOCKOM), nasep, KBaHTOBbIN KOMMbIOTEP.

Tema 3. Amomnoe a0po

JKCNepuMeHTbl, [0Ka3sblBaloLMe CNOXKHOCTL CTpoeHusa faapa. OTKpbITUe
paguoaktmBHocT.  OnbiTbl  Pe3epdopga N0 ONPefeneHnto  coctasa
pagMoakTUBHOrO K3nydeHmsi. CBoWcTBa anbgha-, 6eTa-, ramma-msnyyeHus.
BnnaHue pafM0aKTUBHOCTY Ha XWNBble OpraHnsMbl.

OTKpbITWUe NPOTOHA M HEeNTpoHa. HyknoHHas mogenb aapa [MeinseH6epra—
ViBaHeHKoO. 3apsaa aapa. MaccoBoe umcno agpa. 3oTonsl.

Anb(a-pacnag. ONeKTPOHHbIA W  MO3UTPOHHLIA GeTa-pacnag. [Mamma-
n3ny4yeHne. 3akKOH pagnoaKTMBHOIO pacnaja.

SHeprusa CBA3W HYK/IOHOB B A4pe. AfepHble cusbl. [eeKT Macchl aapa.

ApepHble peakunn. [leneHune n cUHTE3 a4ep.

AnepHblii peakTop. TepMosfepHbIA cUHTE3. [1po6sieMbl U MEPCMEKTMBbI
ALEPHON 3HEPreTUKN. IKONOrMYECKMe acneKTbl ALePHON 3HEPTeTUKMN.

AnemeHTapHble YacTuupbl. OTKPbITUE NO3UTPOHA.

MeToAbl HabNAEHUA 1 perncTpaumm a/ieMeHTapHbIX YacTuLl,

PyHLaMeHTa/IbHble B3aUMOAENCTBUA. EANHCTBO (DU3NYECKOM KapTHHbI MUpa.



TexHUYecKne yCTPOMCTBa 1 NPaKTUYECKOEe MPUMEHEHME: [03UMETP, Kamepa
BunbCoHa, AepHbIin peakTop, aToMHas 6oMba.

MexnpeaMeTHbIe CBSI3H

M3yyeHne Kypca MeToAbl pelleHWs u3ndeckux 3agad B 11 Kracce
OCYLLECTB/IETCA C YYETOM COAepXKaTe/lbHbIX MEXNPeaMETHbIX CBSA3eN C Kypcamu
mMartematukm, 61nonornumn, XMMmnn, reorpanm N TEXHOOM K.

Mescnpeomemuvie nonwssmusi, CBSA3aHHble C N3yYeHWEM METOLOB Hay4HOro
MO3HaHWA: SAB/IEHWE, Hay4yHbIA (haKT, runotesa, (M3MYeckas BeNMUMHA, 3aKOH,
Teopwus, HabNtOAEHWE, IKCNEPUMEHT, MOAENMPOBaHNE, MOESb, U3MEPEHME.

Mamemamuxa: pPeWeHNe CUCTEMbl YPaBHEHWI, TPUrOHOMETPUYECKUNE
(OYHKLUUN: CUHYC, KOCMHYC, TAHIeHC, KOTaHreHC, OCHOBHOE TPUTrOHOMETPUYECKOe
TOX/ECTBO, BEKTOPbl M MX MPOEKUMA Ha OCU KOOPAWMHAT, C/OXEHWe BEKTOPOB,
MPON3BOAHbIE 3NEMEHTAPHBbIX (YHKLUWA, NPU3HaKW MNOA06MS TPeyrosibHUKOB,
onpefeneHne nnowaam naocknx puryp n ooéma Ten.

Buonocus: 3NeKTPUYECKME SABMIEHUA B >XMBOW NpUpoae, KosebartesibHble
ABVXKEHUSI B XXMBOIN MPUPO/e, ONTUYECKME ABMEHUS B XMBOW Npupose, AencTane
pafvaummn Ha XuBble OpraHn3mbl.

Xumusi: CTPOEHME aTOMOB U MOJEKYN, KPUCTa/IMYECKas CTPYKTYpa TBEPAbIX
Te/l, MexaHu3Mbl 00pa3oBaHMsi KPUCTA//IMYECKON PELIETKM, CMeKTPpasibHbIN
aHanm3.

Teoepagpusi:  MarHWTHble MOMOCa  3eMW, 3aeXW  MarHUTHbIX — PY4,
(hoTOCHLEMKA 3eMHOI NOBEPXHOCTK, MPefcKasaHMe 3eMIETPACEHMNIA.

Texnonoeusi:  NNHWAN  3MIEKTPOMNepesay, TreHepaTtop MNepemMeHHOro TOKa,
aNeKTpoABuraTeNlb, UHAYKUMOHHAA Medyb, pagap, PaguonpuémHuK, TeneBusop,
aHTeHHa, TenedoH, CBY-neyb, NPOEKUMOHHbIA annapaTt, BOIOKOHHAas OMTUKa,
CO/MIHeYHas baTapes.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBLI 110
KYPCY «METO/Ibl PEHIEHUA ®U3NYECKHUX 3A/IAY» HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

OcBoeHve y4yebHOro npeameta «MeTofbl peLleHns (U3nMYeckuX 3afad» Ha
YPOBHE cpeAHero o6uwero o6pa3oBaHMA [O/MKHO 06ecrneynTb AOCTMXKEeHUe
CefytoWwmnx NMYHOCTHBIX, MeTanpeiMeTHbIX W MNpeAMeTHbIX 06pa3oBaTe/lbHbIX
pe3ynbTaToB.

JIMUHOCTHBIE PE3YJIBTATDI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUS Y4eBHOro npeamMeTa AO/MHKHbI OTPaXKaTb
FOTOBHOCTb M CMOCOBHOCTb 00YYatoLMXCA PYKOBOACTBOBATLCSA CHOPMUPOBAHHOM
BHYTPEHHe MO3uUMeld  IMYHOCTM, CUCTEMOM  LEHHOCTHbIX  OpUeHTaLuiA,
MO3UTMBHLIX BHYTPEHHUX YOEXAEHWA, COOTBETCTBYIOLMX  TPagULMOHHBIM
LIEHHOCTAM POCCUIACKOro O6LLECTBa, PacLUMPEHNe >KU3HEHHOrO OnbiTa U OnbliTa
[eATeNIbHOCTN B NPOLECcce peann3aumy OCHOBHBLIX Hanpas/ieHWin BOCMMTATEIbHON
[eATeNbHOCTU, B TOM YMC/le B YaCTK:

1) rpasKaaHCKOr0 BOCIIMTAHMSA:

CPOPMMPOBAHHOCTb MPaXKAAHCKON NO3ULMK 06yYatoLLerocs Kak akTMBHOMO U
OTBETCTBEHHOIO Y/IeHa POCCMIACKOr0 06LLEeCTBa;

MNPUHATME  TPAAMUMOHHLIX  OOLLEYeNIOBEYECKMX — TYMaHUCTUYECKUX U
[AEMOKPaTUYECKNX LEeHHOCTEN;

FOTOBHOCTb BECTW COBMECTHYIO [esiTe/lbHOCTb B MHTepecax rpaKAaHCKOro
06LLecTBa, y4acTBOBaTb B CaMOynpas/ieH!n B 06pa3oBaTe/ibHOM OpraHu3auuu;

YMeHMe B3aMMOZeliCTBOBAaTb C COLMaIbHbIMU UHCTUTYTaMn B COOTBETCTBUN C
NX DYHKLUMAMMN U HA3HAYEHVEM;

FOTOBHOCTb K F'yMaHWUTapHO 1 BOMIOHTEPCKOW AeATeNbHOCTY;

2) NaTPHOTHYECKOT0 BOCTIMTAHUSI:

ChopMMPOBAHHOCTb POCCUIACKOIA rpaXk4aHCKoi NAEHTUYHOCTH,
naTproTU3Ma;

LLEHHOCTHOE OTHOLUEHME K FOCYyAapCTBEHHbIM CUMBOMAM, [LOCTUXEHUAM
POCCUIACKNX YYEHBIX B 061aCTW PU3MKMN U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

CHOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHMSA, 3TUYECKOr O MOBEAEHUS;

CMOCOOHOCTb OLEHMBaTL CUTYaUUIO U MPUHMMATb OCO3HaHHbIE PeLIeHus,
OPUEHTUPYACL HA MOpPa/ibHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTK, B TOM 4YuC/E B
[eATeNIbHOCTN YYEHOTO;

0CO3HaHWe IMYHOIO BK/aa B MOCTPOEHME YCTONUMBOIO OyayLLEro;

4) 3¢TeTHYECKOT0 BOCITUTAHHSA:



3CTETUYECKOE OTHOLLEHWE K MUPY, BK/KOYas 3CTETUKY HAyYHOro TBOPYECTBa,
NpUCyLLEero (oM3nMYeckom Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3MyHbIM cdepam NpodeccuoHanbHON AeATeNbHOCTN, B TOM
Ymce CBsA3aHHbIM C (PU3NKOM U TEXHUKOI, YMEHME COBEpPLLIATb 0CO3HaHHbIV BblIGop
OyayLuel Npodeccnn U peann3oBbiBaTb COOCTBEHHbIE XXM3HEHHDBIE NaHbI;

FOTOBHOCTb M CNOCOBGHOCTL K 06pa3oBaHM0 M camoo6pa3oBaHUIO B 06/1aCTy
(hM3UKIN Ha MPOTSKEHNN BCEW XKN3HM;

6) 3K0JI0rM4eCcKOro BOCIIHTAHHUS:

CPOPMMPOBAHHOCTb  3KOMOMMYECKON Ky/bTYpbl, OCO3HaHWE T[106anbHOro
XapaKTepa 3K0M0rMyeckmx npobnem;

NNaHNPOBaHWE N OCYLLECTB/EHME AENCTBUIA B OKPYXKAIOLLLEN Cpeae Ha OCHOBE
3HaHWS LieNei yCTONYMBOro Pa3BMTUNSA Ye/IOBEYECTBa;

pacLUMpeHne OMbiTa AeATeNbHOCTM 3KOMIOMMYECKO HanpaBneHHOCTU Ha
OCHOBE VMEIOLLMXCA 3HAHWI N0 PU3NKE;

7) HEHHOCTU HAYYHOTI'O MO3HAHUA:

CPOPMMPOBAHHOCTb MMPOBO33PEHNS, COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHHIO Pa3BUTUA (HN3NUECKOW HaYKMW;

OCO3HaHWe LEHHOCTM Hay4HOW [AesaTeNlbHOCTU, TFOTOBHOCTb B MpoLecce
M3yyeHus  U3NKN  OCYLLECTBNSATb  MPOEKTHYHD W UCCNeAoBaTeNbCKYHo
AeaTeNbHOCTb MHANBUAYaNbHO U B FPyMne.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
ba3oBble JJornyeckue 1eMcTBUA:
CaMoCTOATENbHO  (hOPMY/NMPOBaTb M aKTya/vM3vMpoBaTb  Mpo6nemy,
paccMaTpuBaTb ee BCECTOPOHHE,
onpeaensaTb Uenu [esTeNnbHOCTW, 3afaBaTb NapameTpbl U KPUTEPUU KX
[OCTUXKEHWS;
BbIABNATbL  3aKOHOMEPHOCTM W MPOTUBOPEYNSs B  paccMaTpPUBaEMbIX
(PM3NYECKMX ABMEHUSAX;
paspabartbiBaTb MaH peLleHns npob6semMbl ¢ YYETOM aHa/IM3a NUMeRLLMXCS
MaTepuasibHbIX U HeMaTepuasibHbIX PECYPCOB;
BHOCUTb KOPPEKTUBLI B AEATE/ILHOCTb, OLEHNBAaTb COOTBETCTBUE PE3YNbTaTOB
LIeNsiM, OLIeHMBAaTb PUCKM NOCNEACTBUA AeATENbHOCTY;
KOOPAMHMPOBaTb W BbIMNOMHATL  pPaboTy B YC/MOBUSAX  peasibHoro,
BUPTYa/IbHOro 1 KOMOMHMPOBAHHOIO B3aMMOENCTBUS;
pa3BMBaTb KPeaTMBHOE MbILL/IEHME NPY PELLEHUN XMU3HEHHBIX MPO6IEM.



ba3oBble nccienoBare/bCKue AeiiCTBHUA.

BfafeTb Hay4yHOW TEPMUHOJMIOTMEN, K/IHOYEBLIMW MOHATUAMM M METoAamu
(h13MYECKOI HayKu;

B/1afleTb HaBblKaMKN y4ebHO-MCCe0BaTe/IbCKOV N NPOEKTHOW AeATe/IbHOCTY
B 061aCTV (DM3NKK, CMOCOBHOCTHIO U TOTOBHOCTHHO K CAMOCTOSATE/IbHOMY MOWCKY
MeTO[OB pelleHns 3afay (PU3NYECKOro COAepPXKaHUs, MPUMEHEHWUIO Pas3INYHbIX
MeTO/0B MO3HaHUS;

BMafleTb BUAAMW [eATEeNbHOCTM MO  MOSyYEHUIO HOBOMO 3HaHUS, €ero
NHTepnpeTaumun, npeobpasoBaHN0 W MPUMEHEHUIO B Pa3/IMUHbIX YYeOHbIX
CUTYyaLmaX, B TOM Ync/ie NPy Co34aHNM y4eBbHbIX NPOEKTOB B 061aCTN (DU3KKMK;

BbISABNATb MPUYMHHO-C/IEACTBEHHbIE CBA3WM U aKTyaln3uposaTb 3agaqy,
BblABUraTb rMMNoTe3y eé peLleHusi, HaxXOoAWUTb aprymeHTbl NS [0KasaTe/bCTBa
CBOMX YTBEPXKAEHWIA, 3alaBaTb NapameTpbl Y KPUTEPUN PeLLIeHNS;

aHaM3MpoBaTb MOJyYeHHble B XOAe PeLleHns 3afayvnm  pesysbTathl,
KPUTUYECKM OLeHMBaTb UX LOCTOBEPHOCTb, MPOrHO3MPOBaTb N3MEHEHWE B HOBbIX
YCNOBUSAX;

CTaBUTb W (HOPMYNMPOBaTb COOCTBEHHblE 3afayvM B 00pa3oBaTe/lbHOM
[eATeNIbHOCTI, B TOM YKC/e NPU N3yYeHUN (DU3KKMK;

[iaBaTb OLEHKY HOBbIM CUTYaLMAM, OLEeHBaTb MPUOOPETEHHDBIN OMbIT;

YMeTb MEPeHOCUTb 3HaHMA MO0 (M3MKe B MpPaKTUYecKytd 0061acTb
XN3HeAeATeIbHOCTH;

YMETb MHTErpmpoBaThb 3HaHWUSA U3 pasHbIX NPeAMETHbIX 06/1acTe;

BblABUIraTb HOBbIE MAeW, Npefnaratb OPUrnMHasIbHbIE NOAXOAbI U PELLEHUS;

CTaBMTb NPOGNEMbI M 3afauu, JOMYyCKatoLye a/ilbTepHaTUBHbIE PELLEeHMS.
Pa6ora ¢ unpopmaunmeii:

BflafeTb HaBblKaMu MOMYyYeHUS MHGOPMaLMKA (PU3NYECKOr0o COAepPXKaHUs 13
MCTOYHUKOB pPasHbIX TWMNOB, CaMOCTOATE/IbHO OCYLIECTBMATb MOWCK, aHasn3,
cucTeMaTM3auMio M MHTEPrpeTaumio MHGopMaLMi pPasiMyHbIX BULOB M (HOPM
NpefcTaB/eHUS;

OLeHMBaTb AOCTOBEPHOCTL MH(OPMALNN;

MCMoNb30BaTb  CPeAcTBa  MHMOPMAUMOHHBIX M KOMMYHWUKALMOHHBIX
TEXHO/OMMI B PeLleHnN KOTHUTUBHbBIX, KOMMYHUKATUBHbIX U OpPraHmn3aumMoHHbIX
3aga4y C COO6MOAeHNEM TPebOBaHUA 3PrOHOMUKK, TEXHUKM 6e30MacHOCTH,
FUIVEHbI,  PECYPCOCOEPEXEHUS, MPaBOBbIX W 3TUYECKMX  HOPM, HOPM
NHHOPMaLMOHHOM 6e30MacHOCTY;

co3faBaTb TEKCTbl (PU3NYECKOro COAEepXXaHWA B Pas3/IMYHbIX opmarax C
YUYETOM Ha3HayeHUs MHHOPMaLUN 1 LieNeBor ayauTopun, Bblorpas onTUMasIbHYHO
(hopMmy npeacTaBneHns 1 BU3yanunsaunm.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe NeiCTBHA:



OCYLLECTBNATb 06LLEHME Ha YPOKaX U BO BHEYPOUHON AeATeNIbHOCTH;

pacrnosHaBaTb MPeAnoOCbINKA  KOHPUKTHBIX  CUTYaUuuidi UK CMsiryatb
KOH(NKTBI;

Pa3BEPHYTO W IOFTMYHO M3Maratb CBOK) TOYKY 3PEHMS C WCMO/b30BaHWEM
A3bIKOBbIX CPefCTB;

MOHMMAaTb U MCMNOMb30BaTb MPENMYyLLECTBa KOMaHAHON U UHAMBUAYAIbHOM
paboThl;

BblOMpaTb TeMaTWKy W MeTOAbl COBMECTHbIX AEWCTBUM C YYETOM O6LMX
WHTEPECOB 1 BO3MOXHOCTEN KaXKAOro YsieHa KONEKTUBA;

NpUHUMaTb  Len  COBMECTHOM  [eATeNbHOCTWM,  OpraHv3oBbIBaTb U
KOOpPAMHUPOBaTb [EACTBMS MO €€ AOCTVDKEHUIO: COCTaBNATb MNfaH AelCTBUN,
pacnpefensdtb Pon C YYETOM MHEHWIA Y4YaCTHUKOB, 06CY)XAaTb pe3ynbTarthl
COBMECTHO paboThbl;

OLeHMBaTb KayeCTBO CBOEro BK/afa M KaX4oro yyacTHWKa KOMaHAbl B
06LLMIA pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUAM;

npeanaratb HOBble MPOEKTbl, OLEHUBAaTb MAEW C MO3MLMMA  HOBWU3HBbI,
OPUIMHA/IBHOCTU, NPaKTUYECKO 3HAYMMOCTM;

OCYLLECTBNATb MO3UTMBHOE CTpaTermyeckoe MoBefdeHNe B  Pas/INYHbIX
CUTYyaLmaX, NPOSBAATL TBOPYECTBO U BOOGPaXKeHUe, ObITb MHULMATUBHbLIM.

PeryasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiicTBUS
Camoopranusamnus:

CaMOCTOATE/IbHO OCYLLECTB/IATL MO3HABATE/IbHYIO [esATeNbHOCTb, BbISABATb
Npo6aembl, CTaBUTb 1 (HOPMYNIMPOBaTb COOCTBEHHbIE 3aaauln;

CaMOCTOSATE/IbHO COCTaBNATb MMaH PELlEeHMst PacYETHbIX U KayeCTBEHHbIX
3afiay, MaH BbINOHEHUS NPAKTUYECKON paboThbl C YH4ETOM UMEIOLLIMXCA PecypcoB,
COOCTBEHHbIX BO3MOXKHOCTEN U NPeAnoYTeHNI;

[aBaTb OLEHKY HOBbIM CUTYaLNsAM;

pacLUMpsATb paMKM Y4eBHOro npegmMeTa Ha OCHOBE NINYHbIX MPEANOUTEHNIA;

Aenatb 0CO3HaHHbIA BbLIOOP, AaprymeHTMpoOBaTb ero, OpaTb Ha cebs
OTBETCTBEHHOCTb 3a pPeLLeHNE;

OLeHMBaTb MPUOBPETEHHDIN OMbIT;

cnoco6cTBoBaTb (JOPMMPOBAHMIO W MNPOSIBNEHWIO 3pyauumn B 061acTu
(h131KK, NOCTOSIHHO MOBbILLIATHL CBOV 06Pa30BaTE/IbHbIV U KYNbTYPHbI YPOBEHD.

CaMOKOHTpOJIb, 3MOIII/IOHaJILHLIi71 HHTCJIJICKT:

[aBaTb OLEHKY HOBbIM CUTYyaLMsiM, BHOCUTb KOPPEKTMBbI B [AEATENbHOCTD,
OLeHMBaTb COOTBETCTBME Pe3y/bTaToB LiENsAM,;

BMafleTb  HaBblkaMW  MO3HaBaTe/lbHOM  pePieKcUM  KaK  OCO3HaHWA
COBepLUaeMbIX [AEACTBUA W  MbIC/IUTENbHbLIX MPOLECCOB, WX pPe3y/bTaToB U
OCHOBaHWM;



1CMONb30BaTh MPUEMBI peieKCUn ANs OLUEHKN CUTYauun, Bbibopa BEPHOMO
PeLUeHMS;

YMeTb OLIEHMBATb PUCKM W CBOEBPEMEHHO MPUHUMATL PELUeHUs Mo WX
CHWKEHWIO;

NPMHMMATb MOTMBbI WM aprymMeHTbl APYrMxX MNpy aHanm3e pes3ynbTaToB
NeATeNbHOCTY;

NPUHMMATL Ce6s1, MOHMMas CBOW HelOCTaTKM W JOCTOUHCTBA;

NPMHMMATb MOTMBbLI WM aprymeHTbl APYrMxX MNpW aHanm3e pe3ynbTaToB
AeaTeNbHOCTY;

Mpu3HaBaTb CBOE NMPaBO M MPaBo APYrMX Ha OLLINOKN.

B npouecce AOCTMXEHUS NNMYHOCTHbIX Pe3ynbTaTOB OCBOEHWS MPOrpamMmbl
AN YPOBHS CpeAHEero obulero 06pasoBaHns y 06YHatOLLIMXCA COBEPLUEHCTBYETCS
3MOLIMOHANbHbI MHTENNEKT, NpeanonaratoLmnii ChopMMpPoOBaHHOCTb:

CaMOCO3HaHWs1, BKNHOYAOLLEro Coco6HOCTb MOHMMATb CBOE 3MOLMOHAIbHOE
COCTOSIHME, BUAETb HanpaBieHNs Pa3BUTUSA COOCTBEHHONM 3MOLIMOHANBLHONM Cepsl,
ObITb YBEPEHHbIM B CEOE;

CaMOpErynMpoBaHuns, BK/IHOYAKOLLIETO0 CAaMOKOHTPO/b, YMEHMe MpPUHUMATb
OTBETCTBEHHOCTb 3a CBOE MOBEAEHMe, CMOCOOHOCTb aJanTupoBaThCA K
3MOLIMOHAIbHBIM N3MEHEHUAM W NPOSIBNATb TMOKOCTb, ObITb OTKPbITHIM HOBOMY;

BHYTPEHHEN MOTMBALIMM, BKIOYALOLLEA CTPEMNEHNE K AOCTVKEHUIO LIENN U
ycrnexy, ONTMMMU3M, MHULMATMBHOCTb, YMEHWE [AeiCTBOBaTb UCXOAsS W3 CBOMUX
BO3MOXHOCTEN;

3MMaTuX, BK/IKOYatoLLEl CMOCOOHOCTb MOHMMATb 3MOLMOHA/IbHOE COCTOSHUE
APYrUX, Y4uuTbIBaTb €ro MNPV OCYLIECTB/EHUN OOLUEHMS, CMOCOBHOCTb K
COUYBCTBUIO U COMEPEXMBAHWIO;

COLMaNIbHbIX HaBbIKOB, BK/OUAKOLLIMX CMOCOOHOCTb BbICTPanBaTb OTHOLLEHMS
C ApyrmMu noabMu, 3a60TUTLCA, NPOSBNATL MHTEPEC U pa3peLlaTb KOHDINKTI.

INPEJMETHBIE PE3YJIBTATBI

K KoHUy 00yyeHns B 10 kiacce nNpegMeTHbIe pe3ynbTaTbl JO/MKHbI OTpaXaTb
ChopMMPOBAHHOCTb Y 00YYaKOLLMXCSH YMEHIA:

AEMOHCTPUPOBaTb Ha NpMMepax Posib U MecTo (M3MKM B (HOPMUPOBaHUN
COBPEMEHHOIN HAy4YHON KapTUHbI MUpPa, B PasBUTUN COBPEMEHHOW TEXHWUKMN U
TEXHOMOIMIA, B NPaKTUYECKON AeATENbHOCTM NOAEN;

YUMTbIBaTb rpaHuLbl MPUMEHEHWUA U3YYeHHbIX (U3NYECKUX MOfesNein:
martepuasibHas ToYKa, MHepumaibHas cuctema otcyéTa, abCcontoTHO TBEPLOE TeNo,
naeanbHbIA ras, MoAenn CTPOEHUS rasoB, XXMUAKOCTEN U TBEPALIX TeN, TOUYEUHbIN
3NEKTPUYECKINIA 3apsAA MPU peLLeHnN (U3NYeCcKnX 3aaad;



pacno3Haeatb usmnyeckme sBneHns (Mpouecchl) U 00BACHATbL MX HA OCHOBE
3aKOHOB MeXaHWKW, MONEeKYNAPHO-KMHETUYECKON TeOpMM CTPOEHUS BeLLecTBa U
3NEeKTPOANHAMUKN:  PaBHOMEPHOE W PaBHOYCKOPEHHOE  MPSAMOMHENHOE
[BWKEHMe, CBOOOAHOE MafeHne Ten, ABWKEHME MO OKPY>KHOCTW, WHepuums,
B3auMoAencTeme Ten, anddysns, 6POYHOBCKOE ABMXKEHME, CTPOEHUNE XMUAKOCTEN
N TBEPAbIX Tesl, U3MeHeHne 06bEMa Tesl Npu HarpeBaHun (OXNaxXaeHUn), Ten10Boe
paBHOBECKE, MCMapeHue, KOHAeHcauuMs, MnaaBfeHne, KpucTannsaums, KuneHue,
BNIQXKHOCTb BO34YyXa, MOBbILLEHWNE [aB/eHWs rasa npu ero HarpesaHumn B 3aKpbITOM
cocyfe, CBfi3b MeXay rapamMeTpaMmu COCTOSHWA rasa B M30MpoLeccax,
3NleKTpur3aumsa Ten, B3aMMOeCcTBINe 3apsfoB;

OMUCbIBaTb MeXaHMYeCcKoe [ABWXKEeHWe, UCMoMb3yd (PU3NYECKMe BeIMUMHbI:
KoopAuHata, MyTb, MNepemMeLleHne, CKOPOCTb, YCKOpeHue, macca Tena, CUna,
UMMYNbC Tena, KMHETUYECKas 3Heprus, noTeHUuMasibHad 3Heprus, MexaHuyeckas
paboTa, MexaHW4yeckas MOLLHOCTb; MpPU OMUCaHUN MNPaBWIbHO TPaKTOBATb
(PM3MYECKNA CMbIC/T UCMOSb3YeMbIX BEMMUYMH, UX 0603HAYeHUs W edVHMUUPbI,
Haxo4uTb (POPMY/bl, CBA3bIBAKOLWME AAHHYIO (PM3NYECKYHO BEIMYUHY C ApYrUMU
Be/IMYMHAMN;

ONUCbIBaTb M3YyYeHHble TernoBble CBOWCTBA TeN W TensoBble SB/EHUS,
NCMonb3ys (hM3MYecKne BeNMYUHBLI: [aBfieHWe ras3a, Temnepartypa, CpefHss
KWHeTUYecKas 3Heprna XaoTUYeCcKOro ABWXKEHWUA MOJEKYS, CpeaHeKBagpaTnyHas
CKOPOCTb MOJIEKY/, KOMIMYECTBO TensoTbl, BHYTPEHHAA 3HEPrus, paboTta rasa,
KO3(ULMEHT MONe3HOro [AencTBUAA TeMnoBOro [ABurarens; Mpyu  OnucaHum
MPaBWIbHO TPaKTOBaTb (PU3NYECKUIA CMbIC/T  WUCMOMb3YEMbIX BENUYUH, WX
0603HaYeHNs W efuvHWUbI, HaxXO4WUTb (POPMY/bl, CBA3bIBAlOWME [AHHYIO
(PM3NYECKYHO BENNYMHY C APYTMMU BENNYMHAM,;

OMMCbIBaTb U3YYEHHbIE 3/IEKTPUYECKNE CBOMNCTBA BELLECTBA M ANEKTPUYECKME
ABNeHnst (NpoLecchl), UCNob3ya (U3NYECKMe BeNMUMHDI: SNEKTPUYECKUIA 3apsf,
3/NIEKTPUYECKOe nosie, HanpsXKEHHOCTb MOA, NOTeHLUMaN, Pa3HOCTb MOTEHLNANOB;
Npy onucaHWM nNpPaBU/IbHO TPaKTOBaTb (U3NYECKMIA CMbIC/T UCMOMb3YEMbIX
BE/IMYMH, UX O0603HAYEHMA W edMHMLbI; YKasblBaTb (DOPMY/bl, CBSA3bIBAKOLLME
AAHHYHO (PU3NYECKYHO BE/IMUYNHY C APYTUMUN BENIMYNHAMN;

aHa/IM3MpoBaTb (PU3NYECKUe MPOLECChl U ABMEHUSA, UCMOMb3ya (PU3NYECKMEe
3aKOHbI 1 NpUHUMNLI: 3aKOH BcemupHoro taroteHus, |, 11 n 111 3akoHbl HblOTOHa,
3aKOH COXpaHeHWs MeXaHWYeCKOW 3Hepruu, 3aKOH COXpPaHeHUs UMMYnbCa,
MPUHLMN CYNeprnosnumyv Ccu, MNPUHUMN pPaBHOMNPaBUA WHepUUasibHbIX CUCTEM
OTCYETa, MOJIEKYNAPHO-KMHETUYECKYIO TEOpU0 CTPOEHMSA BeLlecTBa, rasoBble
3aKOHbl, CBA3b CPeAHEN KMHETUYECKOW 3HEPrumM TEMI0BOro ABMXKEHUS MOJEKYN C
abCONOTHOM TeMMepaTypoi, NepBbIA 3aKOH TEPMOANHAMMUKM, 3aKOH COXPaHEHUS
3NEKTPUYECKOrO 3apsda, 3akoH KynoHa, npu 3TOM pasnmyarb C/I0BECHYHO



(hopMyNIMPOBKY 3aKOHa, €ro MaTemaTU4eckoe BblpaXKeHue 1 ycnoBus (rpaHuLbl,
06nacTu) NPUMEHUMOCTU;

pelaTb pacyéTHble 3afaynm C SABHO 3afaHHOW (OM3NYECKOW MOZENbIO,
NCNoNb3ys (PM3NYECKME 3aKOHbI U NMPUHLMNbI, HA OCHOBE aHa/In3a YCoBuA 3a4a4m
BblOMpaTb (M3NYECKYHO MOfENb, BblAeNATb (PM3NYECKME BENNYMHBI U (DOPMYIIbI,
Heo6Xo4uMble ANS eé pelueHus, NPOBOAUTL PacyéTbl M OLEHMBATb PeaslbHOCTb
MO/TY4EHHOT 0 3HAYEHNS (DU3NYECKOW BENIMYMHBI;

pelaTb Ka4ecTBEHHbIe 33auu: BbICTPamMBaTh NOrMYECKN HENMPOTUBOPEYNBYHO
LIENOYKY pacCy>K[eHWn C ONOpoi Ha W3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(hm3nyeckme ABNeHNs;

MCNonb3oBaTb  MPW  PeLleHun  Y4yebHbIX  3aad4  COBPEMEHHbIE
NHOPMALMOHHbIE TEXHOMOMMK N8 MOUCKA, CTPYKTYPUPOBaHNSA, MHTEpNpeTauum
N NnpefcTaBneHNs y4ebHOM U Hay4yHO-MONYNAPHOM UH(OPMaLMK, NONYYEHHOW U3
Pa3INYHbIX NCTOYHMKOB, KPUTUYECKM aHaIM3MPOBaTb NONyYaeMyto MHPOPMALIO;

paboTaTb B rpynne C BbINO/MHEHNEM pPa3/IMYHbIX COLMaNbHbIX POSeN,
MNNaHMpoBaTb pPaboTy Trpynnbl, pauUMOHaZIbHO pacnpefensaTb 0653aHHOCTM U
MNaHMPOBaTb AEATENIbHOCTb B HECTAHAAPTHbLIX CUTYaUMsX, afeKBaTHO OLIEHNBATb
BK/1aJ, K&XKA0ro M3 yY4aCTHUKOB rpynnbl B peLleHne paccMaTprBaeMori Npo6iemsl.

K KoHuy 06y4yeHusi B 11 kiaacce NPeAMETHble Pe3y/bTaTbl Ha 6a30BOM
YPOBHE [0/MKHbI 0TPaXXaTb CHOPMUPOBAHHOCTb Y 00YYaROLLMXCA YMEHWIA:

AEMOHCTPUPOBaTb Ha NpUMepax posib U MEeCTo (PU3NKU B POPMUPOBAHMK
COBPEMEHHOW Hay4yHOW KapTUHbI MUpa, B Pa3BUTUM COBPEMEHHON TEXHUKM W
TEXHOJIOTNIA, B MPAKTUYECKON AEeATeNbHOCTU NHOAEW, LENOCTHOCTb U eAMHCTBO
(hn3nyeckoin KapTuHbI MUPAa;

YUMTbIBaTb TPaHuUbl MPUMEHEHWUS W3YYEHHbIX (QU3NYECKUX MOENEN:
TOYEYHbIV 3NEKTPUYECKNIA 3apsif, NIyY CBeTa, TOYEUHbIN UCTOUHUK CBETa, epHas
MOZe/lb aToMa, HYK/IOHHas MOAeNb aTOMHOIo sfpa Mpu pelueHnn (r3nyeckmx
3ajav;

pacnosHaBaTb Qm3nYeckmne SBaeHns (NPOLECChI) N 0OBACHATb MX Ha OCHOBE
3aKOHOB 3/1EKTPOAMHAMUKM 1 KBAHTOBOWN (MM3UKW: 3M1EKTPUYECKas NPOBOAMMOCTb,
TennoBOe, CBETOBOE, XMMWYECKOE, MarHUTHOE AeWCTBUA TOKa, B3aMMOLEeNCTBuMe
MarHWTOB, 3/1eKTPOMAarHuTHast WHAYKUMS, AeACTBME MarHUTHOrO Mofs  Ha
MPOBOAHNK C TOKOM M ABWXYLLMIACA 3apsf, 3NeKTPOMArHUTHbIE KOMebaHus u
BO/HbI, MPAMO/IMHEAHOE pPacnpoCTpaHeHWe CBeTa, OTPaXeHWe, MpPesoM/eHNe,
NHTepdepeHUns, augpakymMs 1 nonspusaums  CBeTa, AMCNEpCUs  CBETa,
(hoTO3NEKTPMYUECKNA 3thPeKT (hoTO3(h(EKT), CBETOBOE [aB/eHmne, BOSHUKHOBEHME
NIMHENYaTOro CrnekTpa aroma BOAOPOAA, €CTECTBEHHas W MCKYCCTBEHHas
pPafnoakTUBHOCTb;



ONUCbIBaTb M3Y4YeHHble CBOWCTBA BeLLECTBa (3MEKTPUYECKME, MarHWUTHbIE,
OMTUYECKME,  3/NEKTPUYECKYHD  MPOBOAMMOCTb  PasIMYHbIX  Cpel) U
3NIEKTPOMArHUTHble fBNEHUA (NPOoLecchl), MUCNOoNb3ya (U3NYECKME BENNYMHBLI:
3NEeKTPUYECKNIA 3apaf, CUMa TOKa, 3NEKTPUYECKOE HanpsXXeHWe, 3NneKTpuyeckoe
COMPOTMB/IEHNE, PA3HOCTb MOTEHLMAMOB, 3MIEKTPOABMXKYLLAA Cua, paboTa TOKa,
WHOYKUUA MarHUTHOro nond, cuna Amnepa, cuna JlopeHua, WHAYKTUBHOCTb
KaTyLLUKWN, 3HEPrus 3/1eKTPUYECKOro WU MarHWTHOrO Mosei, nepuog M 4actoTta
KonebaHn B KonebaTenbHOM KOHTYpe, 3apsaf W cuia TOKa B Mnpouecce
rapMOHUYECKUX  3/MIEKTPOMArHUTHbIX  KOnebaHuiA, (POKYCHOe pacCTOsiHME U
ONTWUYECKAasA CWMa JIMH3bl, MPU OMMUCAaHWUN MPaBU/IbHO TPAKTOBaTb (PU3NYECKUN
CMbIC/T WCMO/b3YeMbIX BEIMYMH, UX O0603HAYEHUSA W efuHULbI, YKa3blBaTb
(hopmynbl,  CBA3bIBAIOLLME  JAHHYKO  (PU3MYECKYHD BEIUYMHY C  APYTrMMU
Be/IMYHaMu;

OMUCbIBATL W3YYeHHble KBaHTOBble fB/IEHUA W NPOLECChI, WCMO/b3yA
(hpn3myeckne BeNMUYMHBI: CKOPOCTb 3MEKTPOMArHUTHBLIX BOJH, AJ/IMHA BOJIHbI U
4acToTa CBETa, 3HEPrna U UMNynbLc PoToHa, Nepuos nonypacnasa, 3Heprus ceasu
aTOMHbIX afep, MpU OMUCaHWWM MNPaBUIbHO TPAKTOBATh (PU3NYECKUIA CMbICH
NCNONb3YEMbIX BE/IMYMH, UX 0003HAYEHUS N eAVHULbI, YKa3blBaTb (HOPMYIIbI,
CBA3bIBAOLLME [JaHHYHO (DM3NYECKYIO BENUYMHY C  APYTUMU  BENUYMHAMW,
BbIUMCNATbL 3HAYEHWE (PU3NYECKON BENNUYNHDI;

aHann3MpoBaTb (PU3NYECKMe NMPOLECChl U ABEHUS, UCMOMb3ya (PU3NYECKUe
3aKOHbl W NPUHLMNLL: 3aKoH OMa, 3aKOHbI MOC/ef0BaTeNlbHOro U napasnenbHoro
COeJUHEHNS MPOBOLHUKOB, 3aKOH JhKoyns—/leHua, 3aKOH 3/1eKTPOMarHUTHOM
WHAYKUMW, 3aKOH NPAMOJIMHEHOrO pacrnpocTpaHeHUs CBEeTa, 3aKOHbl OTPaXKEHWS
CBeTa, 3aKOHbl MPeioM/IeHNs CBeTa, ypaBHeHVe JiHLWITelHa 419 (OTO3(M(eKTa,
3aKOH COXpaHeHWa 3HEepruu, 3aKOH COXPaHEHUs UMMNYy/bca, 3aKOH COXPaHeHWs
3NEKTPMYECKOro 3apsaja, 3aKOH COXpaHeHWs MaccoBOro 4ucna, noctynaTbl bopa,
3aKOH PafiM0aKTUBHOrO pacnaga, npy 3TOM pas/inyaTb CIOBECHYHO (DOPMY/IPOBKY
3aKOHa, ero MmaremMaTU4eckoe BbIpaKeHUe U Yycnosusa (rpaHuupbl, 0651acTw)
MPUMEHMMOCTH;

OMpefensaTb HanpasieHe BEKTOPa MHAYKLMN MAarHUTHOrO Nons NpPOBOAHMKA
C TOKOM, cunbl Amnepa v cunbl JlopeHua;

CTPOUTb W OMUCbIBATL W300pPaKEHME, CO34aBAaEMOE MJIOCKAM 3epKasioMm,
TOHKOW JINH30W;

BbIMO/IHATL  3KCMEPUMEHTbI MO WCCNEA0BaHUIO (PU3NYECKUX ABNEHUIA U
MPOLECCOB C MCMOMb30BAHWEM MPAMBbIX U KOCBEHHbIX W3MEPeHWid: npu 3TOM
(hopmynupoBatb npobnemy/3agady M runotesy y4ebHOro  3IKCMEpPUMEHTa,
cobvpaTtb YCTaHOBKY W3 Mpef/ioKeHHOro 060pyfoBaHUsA, MPOBOAWTL OMbIT U
(hopmynmpoBsaTb BbIBOAbI;



pewaTtb pacyéTHble 3aflayn C SABHO 3afaHHOW (PU3NYECKOM MOJENbIO,
NCMO/b3ys (JM3nYecKme 3aKOHbI U MPUHLMMbBI, HA OCHOBE aHa/In3a YC/I0BUS 3a4a4m
BbIOMpaTh (PU3NYECKYIO MOZAENb, BbIAENATb (hU3MYeCKMe BeIMUUHBLI 1 (DOPMY/ibl,
HeobXoAuMble AN €€ peLleHus, MPOBOAUTbL PacyéTbl U OLEHMBATb PeaslbHOCTb
MOlY4YEHHOI 0 3HAYEHMS (IU3NUYECKOIN BE/IMYMHBI;

peLlaTb KayeCTBeHHbIe 3a[a4u: BbICTpanBaTb IOMMYECKM HEMPOTUBOPEUNBYHO
LIeMOYKY PpacCy>kKAeHWd C ONnopor Ha WM3Y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(hm3nyeckme ABNeHNns;

MCronb3oBaTb  MPU  pPelleHMn  YyebHbIX  3afa4  COBPEMEHHble
NH(OPMALMOHHbIE TEXHOMOTMKU A1t MOUCKA, CTPYKTYPUPOBaHUS, NHTEpRpeTaLmm
N NpefCcTaBfeHns y4ebHOM N Hay4yHO-MoNYNAPHOM UH(OPMaLMK, Noy4YeHHOW 13
Pa3INYHbIX UCTOYHNKOB, KPUTUYECKN aHaNIM3MPOBAaTb NOMyYaeMyto MH(POPMaLNIO;

0OBACHATL  MPUHUMNbI  JENCTBUA  MalUWH, MpPUOOPOB U TEXHUYECKUX
YCTPOWMCTB, pa3nnyaTtb YCnoBMs X 6e30MacHOro MCnonb30BaHWs B MOBCEAHEBHOM
YKU3HU;

paboTaTb B rpynmne C BbINO/HEHWEM PA3/IMYHbIX COLMAIbHBLIX POJIEN,
NnaHWpoBaTb pPaboTy rpynnbl, payuMoHasbHO pacnpefenaTb 006s83aHHOCTM W©
NNaHMpPoBaTb AEeATENbHOCTb B HECTAHAAPTHbLIX CUTYaLMsIX, aAeKBaTHO OLIEHMBATb
BKNa/ KaX/J0ro U3 y4aCTHUKOB FPynbl B PELLEHME pacCMaTPUBaeMOi Npo6iembl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Pasznea 1. MEXAHUKA
bnbnuoteka LLOK
11 Kuemarika 2 https://m.edsoo.ru/7f41bf72
bubnunoteka LLOK
12 AvHammia 4 https://m.edsoo.ru/7f41bf72
bubnunoteka LLOK
1.3 3aKOHbl COXpaHeHNa B MexaHuKe 4 https://m.edsoo.ru/7f41bf72
WToro no pasgeny 10

Paznen 2. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA

51 OCHOBbI MO/NEKYNSPHO-KNHETNYECKON 6 Bubnuoteka LIOK
' Teopuu https://m.edsoo.ru/7f41bf72
bubnunoteka LIOK
. 4
22 OCHOBLI TEPMOAVHAMMKY https://m.edso0.ru/7f41bf72
53 ArperaTHble COCTOAHWNSA BeLLEeCTBa. 1 bubnunoteka LIOK
' dasoBble Nepexoibl https://m.edsoo.ru/7f41bf72
WToro no pasgeny 11
Paznen 3. QJIEKTPOJANHAMUKA
bnbnnoteka LLIOK
31 nekTpocTaTnka > https://m.edsoo.ru/7f41bf72
3.2 MOCTOAHHbIN 3NEKTPUYECKINIA TOK. TOKMN B 8 Bbubnmoteka LIOK



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

pa3NINYHbIX cpeaax

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

WToro no pasgeny

13

OBLEE KOJIMYECTBO YACOB N0 NMrPOIrPAMME

34



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

11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
MPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Paznen 1. DJIEKTPOJAUNHAMUKA
11 MarHnTHoe none. SneKTpoMarH1MTHas 4 bubnunoreka LIOK
' NHAYKUNA https://m.edsoo.ru/7f41c97c
WToro no pasgeny 4
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHUYecKmne N 31eKTpOMarHUTHble 4 Bubnuoteka LIOK
' Kone6aHus https://m.edsoo.ru/7f41c97c
bubnunoteka LIOK
22 Onmika 8 https://m.edsoo.ru/7f41c97c
WToro no pasgeny 12

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

OCHOBBI CreLManbHON Teopum

Bnbnuoteka LLOK

3.1 OTHOCWUTENIbHOCTU 1 https://m.edsoo.ru/7f41c97c
Toro no pasgeny 1
Pa3nen 4. KBAHTOBAS ®U3UKA
. bnbnuoteka LIOK
4.1 ONeMeHTbl KBAHTOBOW OMTUKU 6 https://m.edsoo.ru/7f41c97c
bnbnuoteka LLIOK
4.2 CTpoerue atoma 2 https://m.eds00.ru/7f41c97¢
4.3 ATOMHOE 54p0 5 bubnunoteka LLOK



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

WToro no pasgeny 13
Pa3znen 5. OBOBIIAIOHIEE TIOBTOPEHHUE
| BubnunoTeka LIOK
>1 Obobujatouee nosTopekme 4 https://m.edsoo.ru/7f41c97c
Toro no pasgeny 4
OBLUEE KOMMYECTBO YACOB N0 NPOrPAMME 34



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
aTa HM@PPOoBLIE
Ne n/m Tema ypoka KonrTpoabubie IIpakTuueckue A op
Bcero H3y4YeHUs oOpa3oBaTeJibHbIE
padoThI padoTshI
pecypcsl
10 xaace

PelueHwne 3agay no Teme

1 «PaBHOMepHOe NpAMOSIMHENHOe 1 Bubnmoteka LLOK
[BVXXeHWe. PaBHOYCKOpPEHHOe https://m.edsoo.ru/ff0c3620
NPAMONNHENRHOE ABVKEHNE»
PelleHwne 3aga4 no teme

5 «Kpr1BONMHEHOE ABUXEHME. 1 Bubnuoteka LIOK
[BVXeHVe MaTeprasibHON TOUKM Mo https://m.edsoo.ru/ff0c372e
OKPY>KHOCTU»

3 PewleHne 3aga4 no Teme «Macca Tena. 1 Bbubnuoteka LIOK
Cwuna» https://m.edsoo.ru/ff0c3be8
PeLueHwne 3agay no Teme «pyHLMN

4 cyne nosma'qvm cun. BTto oﬁpsaKLc]')H 1 bubnmoreka LIOK

ynep . ' P . https://m.edsoo.ru/ff0c3be8

HbloTOHa 419 MaTepuanibHOM TOUKN»
PelueHune 3agay no teme «MpuHUmMN

5 c nepno3m$m cun BTOpOVIp3aKL(I|)H 1 bubnmoteka LIOK

y ' o https://m.edsoo.ru/ff0c3be8

HbloTOHa 419 MaTepuanbHOM TOUKN»
PelueHue 3agay no teme «Cunbl B Eu6 OK

6 npupoge. 3aKOH BCEMUPHOTO 1 nbnmoreka Li

TAroTeHus. Cuna Tsxectn. Cuna

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

TpeHua. Cuna ynpyroctu »

PeLueHue 3aay no Teme «mnynsce
MaTepuabHOM TOUYKU, CUCTEMbI

bubnunoteka LIOK

7 mMaTepuasibHbIX ToueK. IMnynbe
P y https://m.edsoo.ru/ff0c43d6
CWU/Ibl. 3aKOH COXpaHeHUs UMMy nbea.
PeakTnBHOe ABMXEeHMe»
PelueHne 3agay «PaboTa 1 MOLWHOCTb
3 cunbl. KnHeTnyeckas aHeprus Bubnuoteka LIOK
maTtepuanbHON ToUkK. Teopema 06 https://m.edsoo.ru/ff0c4502
N3MEHEHUN KUHETUYECKON 3Heprum»
PeLueHwne 3agay no Teme
«[MoTeHLManbHas sHeprus.
9 lMoTeHUManbHaa sHeprus ynpyro Bubnuoteka LIOK
e opMnpPoBaHHOM MPYXKHbI. https://m.edsoo.ru/ff0c461a
MoTeHUmManbHas aHeprus Tena s61m3u
NMOBEPXHOCTU 3emMnn»
10 PelueHuve 3aga4y no TemMe «3aKoH bubnunoreka LIOK
COXpaHeHNs MeXaHNYeCKO SHeprnm» https://m.edsoo.ru/ff0c41a6
PelueHwne 3agay «Macca Moneky-n.
0 Y bubnunoteka LIOK
11 KonunuyecTso BeLecTBa. [MOCTOAHHAA
https://m.edsoo.ru/ff0c41a6
ABoragpo. TemnepaTypa»
PeLueHwe 3agay no TeMe «laeanbHblii
% 3 bubnunoteka LLOK
12 ras3 B MKT. OCHOBHOe ypaBHeHue
https://m.edsoo.ru/ff0c4fde
MKT»
13 PeLueHue 3aga4 no TeMe «YpaBHeHne Bubnuoteka LIOK
KnaneipoHa-MeHpaeneeBa» https://m.edsoo.ru/ffOc4fde
14 PelueHuve 3agay no Teme bubnunoteka LIOK

«O6beANHEHHDIN ra30BbIi 3aKOH»

https://m.edsoo.ru/ffOc4fde



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde

PelueHwne 3agay no Teme

Bubnunoteka LLOK

V3onpouecchl B naeanbHOM rase v
15 « pou A https://m.edsoo.ru/ff0c570e
NX rpagnuyeckoe rnpeacras/ieHne»
PeLleHwe 3agay no Teme
16 «30npo :£:b| B MAeaIbHOM rase n bubnuoreka LIOK
pou A https://m.edsoo.ru/ff0c570e
NX rpadmyeckoe npeacTaBieHme»
PelueHuve 3agay no Teme
«BHYTpeHHsAs aHeprua
TepMOAMHAMUYECKOW CUCTEMbI U
17 anc))cogbl €€ n3ameHeHns. Konnyectso bubnmoteka LIOK
' https://m.edso00.ru/ff0c5952
TennoTbl 1 paboTta. BHyTpeHHsAA
3Heprusa oHOaTOMHOro UaeanbLHOro
rasa»
PeLleHue 3afay no Teme «YaenbHas
18 Tenn0éMKOCTb BellecTBa. KonmyecTso bubnnoteka LIOK
TENNOTbI NPK Tensonepefade. https://m.edsoo.ru/ff0c5c36
AanabaTHbI npouecc»
PelleHme 3agay no Teme «ep.blii
19 3aKOH Te Mac? NHaMWKKN © erop bubnuoreka LIOK
PMOA https://m.edsoo.ru/ff0c5efc
NPYMEHEHME K n3onpoueccam»
20 PelleHue 3agay no teme «lMpurHUmMN Bubnuoteka LIOK
pevicteuna n KM TennoBo MalnHbI» https://m.edsoo.ru/ff0c600a
PeLleHue 3aga4 no Teme «ArperaTHble bubnunoteka LIOK
21
COCTOSIHMA BELLECTBa» https://m.edsoo.ru/ff0c64d8
PelueHwne 3agay no Teme
29 «B3anmopelicTame 3apsaoB. 3aKoH bubnunoteka LIOK

KynoHa. ToYeUHbI 3N1eKTPUYECKIiA
3apan»

https://m.edsoo.ru/ffOc6ce4



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c6ce4

PelleHue 3a1ay «Hanpsa>XKeHHOCTb
anekTpuyeckoro nong. MpuHumn

Bubnunoteka LLOK

23 CYNepno3nunmn 3NeKTPUYECKUX https://m.edso0.ru/ff0c6df2
nonewi»
PeLueHne 3aga4y no Teme «PaboTa cun

24 3N1eKTPOCTaTUYECKOr0 Nons. bubnuoreka LIOK

https://m.edso00.ru/ff0c6f00

MoTeHuman. PasHOCTb NOTEHLMANOB»
PelueHwne 3agay no Teme

o5 «NEKTPOBMKOCTb MIOCKOro Bubnuoteka LIOK
KOHAeHcaTopa. SHeprusa 3apsKeHHoro https://m.edsoo.ru/ff0c72c0
KOH/ZeHcaTopa»

26 PeLleHwe 3aga4 no teme Bubnuoteka LIOK
«OQNEKTPUYECKOE Nose» https://m.edsoo.ru/ff0c72c0
PelueHwne 3aga4 no Teme
«QNEKTPUYECKMI TOK, YCNOBUSA €ro

97 CyLLleCcTBOBaHWMSA. NOCTOAHHbIN TOK. Bbubnuoteka LIOK
Cwuna Toka. HanpsykeHue. https://m.edsoo.ru/ff0c72c0
ConpoTusneHue. 3akoH Oma ans
yyacTKa Lenm»
PeLueHwne 3agay no Teme

08 «[MocnepoBaTenibHOe, NapaniensHoe, Bubnuoteka LIOK
CMeLlaHHoe coefiMHeHne https://m.edsoo.ru/ff0c74f0
NpPOBOAHWKOB»
PelueHwne 3aga4 no Teme

29 «[lMocnepoBaTenibHOe, NapasiensHoe, Bubnuoteka LIOK
CMeLlaHHoe coefiMHeHNe https://m.edsoo.ru/ff0c74f0
NpPOBOAHWKOB»

30 PelueHne 3agay no Teme «Pabota u bubnunoteka LIOK

MOLLUHOCTb 31EKTPNYECKOIo TOKa.

https://m.edsoo.ru/ff0c7838



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838

3akoH [xoyna-JleHua»

PelueHune 3aga4 no Teme «3akoH Oma

31 [/19 NOHOM (3aMKHYTOM) 1 Bubnuoteka LIOK
anekTpuyeckon Lenn. KopoTkoe https://m.edsoo.ru/ff0c7ae0
3aMblKaHUe»

PelueHuve 3agay no Teme

32 «3aBNUCUMOCTb COMPOTUB/IEHNSA 1
MeTa/1/10B OT TeEMMNepPaTypbI»

PelueHuve 3aga4 no TemMe «3aKOHblI bubnnoreka LIOK

33 1
NOCTOAHHOIO TOKa» https://m.edsoo.ru/ff0c7ae0
PeLleHwe 3agay no Teme

34 «INeKT Mqﬁkmﬁ TOK B pas/INYHbIX 1 bubnmoreka LIOK

P P https://m.edsoo.ru/ff0c7ae0
cpeax»
OBLEE KOMMYECTBO YACOB INO 34

NMPOIrPAMME 10 knacc



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

11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
Jara nudpoBbie
Ne n/m Tema ypoka Konrpoabubie  IIpakTuyeckue p
Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
PeLueHve 3agay no Teme «/[leincramne
bubnmnoteka LLOK
1 MarHMTHOrO Mo/ Ha MPOBOLHUK C 1
https://m.edsoo.ru/ff0c9ac0
TOoKOM. Cuna Amnepa»
PelueHue 3agay no Teme «/[elicTeue
5 MarHMUTHOrO Mo/ Ha ABUXKYLLYHOCA 1 Bubnmnoteka LIOK
3apsyKeHHYto vactuyy. Cuna https://m.edsoo.ru/ff0c9df4
JNopeHua. PaboTa cunbl JTopeHua»
PeLueHue 3aga4 no teme «3aKoH
3 3NEKTPOMAarHUTHOM UHAYKLUN 1
dapapes»
PeLleHve 3aaa4 no Teme
«/IHOYKTUBHOCTb. fABNeHME
4 CaM(;qI/)I/H,U,yKLI,I/II/I 3/4C camonHAyKunn 1 bubnmotexa LIOK
' ' https://m.edso0.ru/ff0ca600
SHeprua MarHUTHOrO Mo KaTyLIKK
C TOKOM»
PeLueHne 3agay no Teme «CB06OAHbIE
MexaHW4yecKue KonebaHwms.
5 "apMoHMYecKme KonebaHus 1 bubnmoteka LIOK
' https://m.edsoo.ru/ffOcaf06
YpaBHeHve rapMOHUYECKMX
KonebaHwii. MNpeBpaLleHne 3HePrum»
PewueHue 3agay no Teme «CBO60AHbIE
% A bubnmnoteka LLOK
6 MexaH14yecKue KonebaHwms. 1
https://m.edsoo.ru/ff0caf06
"apMOHMYecKne KonebaHus.



https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06

YpaBHeHMe rapMOHUYECKUX
Kone6aHuiA. MNpeBpaLLeHne aHeprum»

PelueHwne 3agay no Teme
«[epeMeHHbIN TOK.
CuHyconaabHbI NepeMeHHbIN TOK.
MOoLLHOCTb NepeMEHHON0 TOKa.
AMNINTYAHOE 1 [eliCTBYIOLLee
3HaYeHMe CUNbI TOKA U HaNPsXeHns»

Bubnmnoteka LLOK
https://m.edsoo.ru/ffOcbd34

PelueHwne 3agay no Teme
«[epeMeHHbIN TOK.
CuHyconabHblii NepeMeHHbIR TOK.
MOLLHOCTb NepeMeHHOro TOKa.
AMMNNNUTYLHOE 1 feiCTBYIOLLee
3HaYeHne CUbl TOKA U HaNPsHKEHNS»

Bubnmoteka LLOK
https://m.edsoo.ru/ffOcbd34

PelueHne 3agay no Teme «OTpaxkeHue
cBeTa. 3aKOHbl OTPaXKeHNA CBETA.
MocTpoeHne N306paxeHin B
NI0CKOM 3epKasie»

Bubnmoteka LLOK
https://m.edsoo.ru/ff0cd4e0

10

PelueHwne 3agay no Teme
«[penomneHune ceeta. MonHoe
BHYTpPeHHee OTpaXkeHue.
MpefenbHbIA yron NosHoro
BHYTPEHHEr0 OTPaXKEHUA»

Bubnmoteka LLOK
https://m.edsoo.ru/ff0cd7{6

11

PelueHwne 3agay no Teme
«[lNpenomneHwne ceeTta. lNonHoe
BHYTPeHHee OTpaXkeHwe.
MpeaenbHbIiA yron nosHoro
BHYTPEHHEro OTpaXKeHUs»

Bubnmoteka LLIOK
https://m.edsoo.ru/ff0cd7{6

12

PelueHwne 3agay no teme «J1MH3bI.

bubnmoteka LLIOK



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6

MocTpoeHne N306PaXKEHWNIA B NINH3E.
dopmyna TOHKOM IMH3bI.
YBenMUeHue NNH3bI»

https://m.edsoo.ru/ffOcddle

PelueHwne 3agay no teme «J1MH3bI.
MocTpoeHne N306paXKEHWNIA B NINH3E.

Bubnmnoteka LLOK

13 o
dopmyna TOHKOW NINH3bI. https://m.edsoo.ru/ffOcddle
YBENNYEHWNE NTINH3bI»
PeLleHwe 3agay no Teme
14 «NHTephe a:'-H na ceeta. Aundpakuns bubnoreia LIOK
POEPEHI - AnppaKy https://m.edsoo.ru/ffOced22
ceeTa. [AnpakLUMOHHAA peLléTKa»
PeLueHwue 3agay no Teme
15 «HTeptepeHums ceeTa. Audpakums bubmmoreka LIOK
S https://m.edsoo.ru/ffOced22
ceeTa. [AnpakLUMOHHAA peLléTKa»
16 PeLueHne 3agay no pasgeny
«OnTuKa»
PeLleHwe 3agay no Teme
17 «Cne I/Iaﬂbalfaﬂ Teopus bubnmotexa LIOK
4 P https://m.edso0.ru/ff0cf862
OTHOCUTE/IbHOCTU»
PeLleHue 3aga4 no TeMe «POTOHbI.
18 ®dopmyna I?IﬂaHKa SHeprua un bubnuoreka LIOK
PMY. ' P https://m.edsoo.ru/ffOcfel6
NMNYNbC POTOHA»
PelueHwne 3aga4 no TemMe «3aKoHbI
19 (hoTO3(h(heKTa. YpaBHeHMe Bubnnoteka LLOK
SiiHWTelHa Ansa GoToadhekTa. https://m.edsoo.ru/ff0d015e
«KpacHas rpaHuLa» goToaddexTar»
PeLueHwne 3aga4 no Teme «3aKoHbI EnbamoTeka LIOK
20 (hoTO3(h(heKTa. YpaBHeHMe U

AiHWTenHa ans goToaddekTa.

https://m.edsoo.ru/ff0d015e



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e

«KpacHas rpaHuLa» gpoToadgexTar»

91 PeLleHue 3aga4 No TeMe «3NeMEHTHI Bubnnoteka LLOK
KBaHTOBOW OMTUKMN» https://m.edso0.ru/ff0d0302
99 PeLueHuve 3aga4 No TeMe «3NIEMEHTLI Bubnmoteka LLOK
KBaHTOBOI OMTUKM» https://m.edso0.ru/ff0d0302
93 PelueHune 3aa4 no TeMe «31EeMEHTbI Bubnmoteka LLOK
KBaHTOBOW OMTUKMN» https://m.edsoo.ru/ff0d0302
PeLueHve 3agay no Teme «CBoiACTBa
24 anba-, beta-, raMma-un3nyveHus.
BnvaHve pafnM0akTUBHOCTM Ha
XXUBble OpraHn3MbI»
PeLueHve 3agay no Teme «CBoiACTBa
o5 anbha-, 6eTa-, raMma-un3nyveHus.
BnvaHve pafnMoakTUBHOCTMK Ha
XXUBble OpraHn3MbI»
26 PelueHne 3agay Ha onpeseneHus
cocTaBa fifpa atoma
97 PelueHuve 3aa4 no Teme «3Heprus Bubnnoteka LLOK
CBA3M HYK/IOHOB B A4pe» https://m.edso00.ru/ff0d1356
28 PeLleHue 3afay no Teme «HAaepHole Bubnnoteka LLOK
peakunm» https://m.edsoo.ru/ff0d1356
29 PelueHune 3aga4 no Teme «HAaepHble Bubnmnoteka LLOK
peakummn» https://m.edsoo.ru/ff0d1356
30 PelueHune 3afa4 rno teme «ATOMHOE Bubnmnoteka LLOK
AAp0» https://m.edso00.ru/ff0d1356
31 PeLueHue 3aga4y no Kypcy «®usmka»
32 PeLueHue 3aga4y no Kypcy «®usmka»
33 PeLueHne 3agay no Kypcy «®usmka»



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356

34 PeLueHne 3agay no Kypcy «®usmka»

OBLWEE KOJIMYECTBO YACOB 10O
NMPOrPAMME 11 knacc

OBLEE KOJIMYECTBO YACOB IO
NMPOIrPAMME

34

68




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®dusmka, 10 knacc/ Mskuwes I'.A., byxosues b.b., CoTckuin H.H.; noa
pefakuuein MapgeHTbeBon H.A. AKLMOHepPHOE 06LLECTBO «/130aTeNbLCTBO
«[lpocBeLyeHme»

» dusmka, 11 knacc/ Makuwes I.J1., byxosues b.b., HapyruH B.M.; nog
penakumen MapeHTbeBoin H.A. AKLMOHEPHOEe 06LLECTBO «30aTeNIbCTBO

«[l'pocBeLyeHme»

METOINUYECKHUE MATEPHUAJIBI IS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

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




