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HOACHUTEJBHASA 3AIIMCKA

Pabouas mporpamma o ¢usuke 11 10-11 kiraccoB cocTaBieHa Ha OCHOBE:
TpebGoBaHuii K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTEIbHOM MporpaMMbl cpenHero oomiero oopaszosanus (OOIT COQO), mpencTaBiIeHHBIX B
denepaibHOM rocyapcTBeHHOM oOpaszoBarenbHoM cTannapte (PI'OC) cpennero obiero oopa3oBaHus;
Marepuansl s pabodell IporpaMMbl COCTaBJICHBI HA OCHOBE:

- OenepanbHOrO0 KOMIIOHEHTA TOCYIapCTBEHHOTO CTaHAapTa 001iero oopa3oBaHus,

- OenepanbHOro NMepeyHs: yueOHUKOB, pEKOMEHI0BaHHBIX MuHHCcTepcTBOM 00pa3oBanus Poccuiickoit denepaiiny K MCIOIB30BaHUIO B
o0pa3oBaTeLHOM IpoIiecce B 00e00pa3oBaTeIbHbIX yupexacHusx Ha 2023-2024 y4eOHbIi o,

- C yueToMm TpeOoBaHMIi K OCHAIICHUIO 00Pa30BaTEIHLHOIO MPOIIECca B COOTBETCTBUH C COJIEP)KAaHHEM HAIOIHEHUS YIEOHBIX TPEIMETOB KOMIIOHEHTA
roCy/IapCTBEHHOI'O CTaHAapTa o01iero oopa3oBaHus,

- ABTOopckoii nporpammbl «@usuka, 10 — 11», aBt. I'. 1. Msikumes.

Pabouas nmporpamma coJefiCTBYeT COXpPAaHEHUIO €IUHOTO0 00pa30BaTEIbHOIO IPOCTPAHCTBA, HE CKOBBIBASI TBOPUYECKOW MHUIIUATUBBI YUUTENS,

MPEAOCTABIIAECT NIUPOKUE BOZMOXXHOCTH JIJIsl peaIU3allii PA3IMIHBIX TIOJIX0/I0B K MOCTPOCHHIO YUeOHOTO Kypca.

PaGouas mporpamma opreHTHpOBaHa Ha UCTIONB30BaHUE YueOHUKOB «Du3uka» s 10 u 11 knaccos cepun «Knaccuueckuii Kypey:

®dwusuka. 10 kmacc: yueOHUK 17151 00111e00pa3oBaTeNIbHBIX opranu3anuii (6azoBeiit yposenb) / I'.4. Mskumes, b.b. byxosues, H.H. Cotckuit; mon pen.
H.A. ITapdentreBoil. — M.: [Ipocemienue, 2017. — 416 c.

®dusmka. 11 kmacc: yueOHUK 17151 00111e00pa3oBaTeIbHBIX opraHu3anuii (6a3oBeiii ypoBenb) / I'.4. Mskumes, b.b. byxosues, B.M. Hapyrun; nmox pen.

H.A. ITappentneBoit. — M.: IlpocBenienne, 2017. — 432 c.



B nporpamMmMe y4TeHBI OCHOBHBIC HJICH U TTOJIOKEHUS TPOTpaMMbl (POPMHUPOBAHUS U PA3BUTHS YHUBEPCAIBHBIX YUCOHBIX ACHCTBUHN IS CPEIHETO
oO1mero oopa3oBaHus U cOOJIIOIEHA TPEEMCTBEHHOCTD ¢ [IpumepHOoii mporpammoii o Gpusnke aJisi OCHOBHOTO 00IIero 00pa3oBaHMs.

[TporpaMMoii mpeaycCMOTPEHO pa3BUTHE BCEX OCHOBHBIX BHJIOB JACSATEIHLHOCTH, IPEICTABICHHBIX B IPOrpaMMe OCHOBHOTO 0011ero o0pa3oBaHusl.
OcBoeHHE TTPOrpaMMBI 10 (PU3HKE 00ECIIEYNBACT OBIIAJICHUE OCHOBAMHU yUeOHO-UCCIICIOBATEILCKON ACITEILHOCTH, HAYYHBIMU METOJAMH PEIICHUS
Pa3IMYHBIX TEOPETUUECKHUX U MTPAKTUUECKHUX 3a]1a4.

Merononornueckoit ocHoBoit @®I'OC COO sBis€TCS CHCTEMHO-IEATEILHOCTHBIN 1MOAX01. OCHOBHBIC BHJIBI YUSOHOU EATEIbHOCTH, IIPEICTABIICHHbIC B
TEeMaTUYECKOM IJIAHUPOBAHUU paboyeil MporpaMmbl, TO3BOJISIOT CTPOUTH MPOIECC OOYUYCHHS HA OCHOBE JJaHHOTO Moaxoaa. B pesynbrare
KOMITETSHITNH, C(HOPMHUPOBAHHBIE B IIIKOJIE MPU U3yYECHUU (DU3UKH, MOTYT BIIOCJICICTBUU UCTIOIB30BATHCS YUAIIUMUCS B JTFOOBIX JKU3HCHHBIX

CUTyallusIX.

OBIIASA XAPAKTEPUCTUKA YYEBHOTI'O ITPEJJMETA

dusnka, Kak Hayka 0 Haubosee 00IMX 3aKOHAX MPUPO/IbI, BHICTYIAsi B KaUeCTBE yUeOHOT0 MpeIMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B
cucTeMy 3HaHU# 00 okpyskatoieM mupe. LkonapHbIN Kype GU3NKH cucTeMOooOpa3yIOMiA A1 €CTECTBEHHO-HAYyUHBIX YU€OHBIX IPEMETOB, TOCKOIBbKY
(bu3nyecKre 3aKOHBI JIE)KAT B OCHOBE COJIEPKaHUsl XMMHUH, OMOJIOTHH, (pr3ndecKkoit reorpaduu U aCTpPOHOMUM.

N3yuenne pusmnku SBiasieTcsl HEOOXOAMMBIM HE TOJIBKO JJIs OBJIAJIEHUS] OCHOBAaMH OJHOW U3 €CTECTBEHHBIX HAYK, SBJISIOLIEICSI KOMIIOHEHTON OOIIEeTo
oOpa3zoBaHus. 3HaHUE (PU3UKH B €€ HCTOPUYECKOM Pa3BUTHH MOMOTAET YeJIOBEKY MOHATH Mpoliecc (OpMUPOBAHUS APYTHX COCTABISIOIINX
COBPEMEHHOM KyJbTyphl. [ 'yMaHUTapHOE 3HaUeHUe (PU3UKH KaK 00s3aTenbHOM yacTu 00111ero oopa3oBaHHs COCTOUT B TOM, YTO OHA CIIOCOOCTBYET
CTaHOBJICHUIO MUPOIIOHUMAaHUS U Pa3BUTHIO HAYYHOT'O CII0CO0A MBIIIJICHHS], TO3BOJISIONIETO 0ObEKTUBHO OLIEHUBATh CBEJIEHUSI 00 OKPYXKAIOIIEM MHUPE.
Kpowme Toro, oBnaseHrne oCHOBHBIMH (PU3MUECKMMU 3HAHUSIMU Ha 6a30BOM YpOBHE HEOOXOIUMO MPAKTUYECKU KaXKAOMY YEIOBEKY B COBPEMEHHOM

KHU3HHU.



,HJ'IS[ pE€UICHUA 3ada4 (bOpMI/IpOBaHI/IH OCHOB HAYYHOI'O MUPOBO33PECHUA, PAa3BUTHUA HHTCIUICKTYaJIbHBIX CIIOCOOHOCTEH U MO3HABATEIbHEIX HHTEPCCOB
IIKOJIBHUKOB B ITPOLECCE U3YUCHUA (1)I/ISI/IKI/I OCHOBHO€ BHUMAHUCEC CICAYCT YACIATH HE CTOJIBKO IEPEaadY€ CyMMbI I'OTOBBIX 3HaHHI>i, CKOJIBKO
3HAKOMCTBY C MCTOJJAMH HAYYHOI'O ITO3HAHHA OKPYIKAOIICro MUpa, MIOCTAHOBKC HpOGJIeM, TpCGYIOH_II/IX OT ydyalliuxcd CaMOCTOSATEIbHON ACATCILHOCTH

10 UX Pa3pPELICHUIO.

ean n3ydyeHus: GU3NKA B CPSIHEH IIKOJIE:

dopmupoBaHue y 00yJaromnXxcsi YBEPSHHOCTH B IICHHOCTH 00pa30BaHUsI, 3HAYMMOCTH (PU3NICCKUX 3HAHUN TSI KOKIOTO YEJIOBEKA HE3aBHCUMO OT €TI0
podeccCHOHATLHOM IeATEIIBHOCTH;

OBrnazseHne OCHOBOMONATAIOIUMHI (PU3NYECKUMU 3aKOHOMEPHOCTSAMHU, 3aKOHAMU M TEOPUSIMHU; pacliupeHre 00bEMa UCTIOIb3yEeMbIX (PU3NIECKIX
MOHATUNA, TEPMUHOJIOTUU U CUMBOJIUKY;

[TpuoOperenue 3HaHU# 0 QyHIAMEHTAIBHBIX (PU3MUECKUX 3aKOHAX, JICKAINX B OCHOBE COBPEMEHHOM (PU3MUecKOi KapTHHBI MUPA, 0 Hanboee
B2XHBIX OTKPBITHSX B 00J1aCTH (DU3HKH, OKA3aBIINX OIMPEISIISIFOIICE BIUSHUE HA PA3BUTHE TEXHUKH U TEXHOJIOTUH; TOHUMaHHUE (DU3HUECKON CYIITHOCTH
SIBJICHUM, HaOIIogaeMbIX BO BeeneHHOi;

OBnaneHne OCHOBHBIMU METOJIaMU HAYYHOTO MO3HAHUS MPUPOIBI, UCTIONB3YEMBIMHU B (pr3uKe (HaOMI0AeHHE, ONCaHNe, U3MEPEHNE, BBIIBUKCHHE
TUTIOTE3, IPOBEJICHNE IKCIIEPUMEHTA); OBJIaJICHIE YMEHUSIMU 00pabaThiBaTh IaHHBIE YKCIIEPUMEHTA, OOBSCHSTH IMMOJYyUYE€HHbIE PE3YyJIbTATHI,
YCTaHABIIMBATh 3aBUCUMOCTU MEXIY (PU3MUECKUMH BETMYMHAMH B HA0JIF01a€MOM SIBJICHHUH, J1€TIaTh BHIBOJIBI,

OTtpaboTka ymeHUS pemiath PU3NUecKue 3a/1a4l pa3HbIX YPOBHEH CIIOKHOCTH;

[IpuoGperenue: onbiTa pa3HOOOPa3HON ACSITENFHOCTH, ONBITA TO3HAHUS U CAMOMIO3HAHUS; YMEHUN CTaBUTh 3a/1a4H, pEIIaTh MPOOIeMbl, IPUHIUMATh
perieHus1, UICKaTh, aHATU3UPOBATh U 00padaThIBaTh WH(OPMAITHIO; KITFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMITETCHIINH ), UMEIOIIHNX YHUBEPCAITHHOE
3HAYCHHE: KOMMYHHUKAIINH, COTPYIHUYIECTBA, U3MEPEHUH, 23 (HEKTUBHOTO U OE30MTACHOTO UCIIOJIb30BAHUS PA3TUIHBIX TEXHHUECKUX YCTPOUCTB;
OcBoeHue crocoO0B HUCIOIb30BaHUS (DU3MUECKUX 3HAHUH TS pelIeHUs MPAKTUYECKUX 3a/1a4, OObSICHEHUS SBICHUN OKPY KaIOIIEeH 1eHCTBUTEIBHOCTH,

obecriedeHns: 6€30MaCHOCTH KHU3HHU U OXPaHbl IPUPOIBI;



Pa3BuTHe no3HaBaTeNbHBIX HHTEPECOB, MHTEIIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH B Ipoliecce MpUoOpeTeH s 3HAaHUM ¢ UCTIOJIb30BaHUEM
Pa3IMYHbIX UCTOYHUKOB MH(POPMAIIUN U COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJIOTHl; yMEeHU (GOopMyITupOBaTh U 00OCHOBBIBATH COOCTBEHHYIO
MO3UIUIO TI0 OTHOIICHHIO K PU3NYECKOM MH(OPMALINH, TIOTYy4aeMOU U3 Pa3HBIX UCTOYHHUKOB;

Bocnutanue yBaXUTETFHOTO OTHOIIEHHS K YYEHBIM U MX OTKPBITHSIM, YyBCTBA FTOPJIOCTH 32 POCCUHCKYIO (PU3HUECKYIO HAYKY.

OcoOeHHOCTb 1enenonaraius A 6a30BOro ypoBHsSI COCTOUT B TOM, YTO O0yYE€HUE OPUEHTUPOBAHO B OCHOBHOM Ha (h)OPMUPOBAHHE Y O0YUAIOIIHXCS
o011ei KyJabTyphl U HAYYHOTO MUPOBO33PEHHUS, HA UCIIOJIb30BAHKE MTOJIYYEHHBIX 3HAHUN U YMEHUN B TOBCEIHEBHOM JKHU3HHU.

Coneprxanue Kypca GU3UKU B IPOrpaMMe CpeTHero o0uiero 00pa3oBaHusi CTPYKTYpUPYETCS Ha OCHOBE (PU3NYECKUX TEOPHH U BKIFOYALCT CIICITYIOIIHE
pa3zienbl: HAYYHBIM METO] TO3HAHUS IIPUPOJIbI, MEXaHUKA, MOJIEKYJIsipHas (U3HKa U TEPMOJIMHAMHUKA, SJIEKTPOAMHAMUKA, KOJIEOAHUS U BOJHBI, ONITHKA,

crrienyalibHasA TCOPpHA OTHOCUTCIIbHOCTH, KBAHTOBAsA (bPISHKa, CTPOCHUC Bcenennoii.

MECTO KYPCA ®U3UKU B YYHEBHOM IIJIAHE

B cooTBeTcTBUU C Y4EOHBIM IJIAHOM KypCY (DM3HKHU CPEAHEH MIKOJIBI MPEANIeCTBYET Kypc (PU3UKU OCHOBHOM MIKOJBI (7-9 KI1acchl), BKIIOYAIOIIHIA
OJICMCHTApPHBIC CBEACHUS O (1)I/ISI/I‘~ICCKI/IX BCIIMYNHAX U ABJICHUAX.
Ha sTane cpenneii nkosasl BO3SMOKHO U3YUYEHUE O0YyJAIOIIMMUCS €CTECTBO3HAHUS JIMOO (HU3HKK HA 6A30BOM WM YTIIYyOJIEHHOM YPOBHE.

JlanHas pabodast mporpaMma 1o ¢pusuke a1 0a30BOro ypoBHs cocTaBiieHa U3 pacuéra 1364 3a 1Ba roga o0yuenus (mo 2 4 B Hezpento B 10 u 11 knaccax)



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
YYEBHOT' O IPEJIMETA «®U3UKA»

B pesynbrare usydyenus yueOHoro npeamera « Pu3uka» Ha ypoBHE CPEIHEro o01ero oopa3oBaHus:

BrinmyckHuK Ha 6a30BOM YPOBHE HAYyUUTCS:

JIeMOHCTpHUPOBATH HA MIPUMEPAX POJIb K MECTO (PU3UKU B POPMHUPOBAHUH COBPEMEHHON HAyYHOW KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOMN TEXHUKH U
TEXHOJIOT'MH, B IPAKTUYECKOM NEATEIBHOCTH JIFOIEH;

JIeMOHCTpUPOBATH Ha MIPUMEPAX B3aUMOCBSI3b MEXY (DU3UKOM U APYTUMH €CTECTBEHHBIMU HayKaMH;

VYcTaHaBIMBaTh B3aUMOCBA3b €CTECTBEHHO-HAYYHbIX SBJICHUN M IPUMEHATh OCHOBHBIE (PU3NUECKHE MOAEIH [T UX OMMUCAHUS U OOBSICHEHUS;
Hcnonp3oBate HHPOPMALIUIO (GPU3UIECKOTO CONEPIKAHHS TP PEIICHUN Y4eOHBIX, MPAKTHYECKHX, MPOEKTHBIX M UCCIIET0BATEILCKUX 3a/1a4, HHTETPUPYS
MH(POPMALIHIO U3 PA3TUYHBIX HCTOYHUKOB U KPUTUYECKH €€ OIICHUBAS;

PaznuuaTh ¥ yMeTh MCIIONB30BaTh B yUeOHO-UCCIIE0BATENILCKOM NEATETbHOCTH METO/Ibl HAYYHOT'O 103HaHUA (HaOII01eHHe, ONMCcaHne, U3MEpPEeHHE,
HKCIEPUMEHT, BBIJIBI)KEHUE TUIOTE3bl, MOACIUPOBAHUE U JIp.) U (POPMBI HAYYHOT'O MO3HAHUS ((haKThl, 3aKOHBI, TEOPHH), IEMOHCTPUPYS HAa IpUMepax
UX POJIb U MECTO B HAYYHOM I1O3HAHUU;

[IpoBoauTH NMpsiMble U KOCBEHHbIE U3MEHEHUS (PU3NYECKUX BEJIMYMH, BHIOMpAs U3MEPUTENbHbIE TPUOOPHI C yUETOM HEOOX0IUMON TOYHOCTH
U3MEPEHUH, INIAHUPOBATh XOJ1 U3MEPEHUH, IT0JIy4aTh 3HAYECHUE U3MEPSAEMON BEJIMYUHBI U OLIEHUBATh OTHOCUTENIBHYIO IIOTPEIIHOCTD 110 3aJaHHBIM
bopmynam;

[IpoBoauTH HCCIEI0BAaHUS 3aBUCHUMOCTEN MeX 1y GU3NYECKUMHU BEIMUYMHAMU: TIPOBOANUTH U3MEPEHUSI U ONPEEIIATh HA OCHOBE MCCIIeI0BAaHUS
3Ha4YEHHE MMAPAMETPOB, XapaKTEPU3YIOIIMX JaHHYIO 3aBUCUMOCTh MEX/ly BEIUYMHAMHU, U JI€JaTh BBIBOJ C YUETOM ITOTPENTHOCTH U3MEPEHU;
Hcnonb30BatTh A7 ONMCAHUS XapakTepa NpoTeKaHus (PU3NYECKUX MPOLEecCOB (U3NYECKHUE BEIMYMHBI U IEMOHCTPUPOBATH B3aUMOCBS3b MEX/ly HUMU;

Hcnons30BaTh A1 OMHUCAHUS XapaKkTepa NPpOTCKaHUA (pI/I3I/I‘-ICCKI/IX IMponeccoB (bI/I3I/I‘{eCKI/Ie 3aKOHBI C YYCTOM I'paHUI] UX IIPUMCHUMOCTH;



Pemiate kauecTBEHHbIE 3a/1a4u (B TOM YHCIIE U MEXIIPEIMETHOTO XapaKTepa): UCII0JIb3ysl MOAEIH, (PU3NUYECKHE BEIUYMHbI U 3aKOHBI, BBICTPAaUBATh
JIOTMYECKHU BEPHYIO LENOYKY OOBSICHEHNUS (Jl0Ka3aTeabCTBA) MPEATIOAKEHHOTO B 3a1aue mpolecca (SBIeHUs);

Pemrate pacueTHble 3a/1a4H € SIBHO 33JaHHOM (hU3MYECKON MOJEIBIO: HAa OCHOBE aHAIM3a YCIOBHSA 33a4H BBLACTATH (PU3HUECKYIO MOJIENb, HAXOAUTh
¢u3nvecKkre BEIMYMHBI U 3aKOHBI, HEOOXOAUMBIE U IOCTaTOYHBIE JIJIs €€ PEIICHNUs, IPOBOAUTH PACUEThl U MPOBEPSTH MOTyUYCHHBIH Pe3yJIbTaT;
VY4uTBIBaTh TPAHULBI IPUMEHEHUS U3YUEHHBIX (PU3NYECKUX MOJAEEH IPU PELIeHUN (PU3NUYECKUX U MEXKIPEAMETHBIX 3a/1a4;

Hcnonb30BaTh MHGOPMALIUIO ¥ IPUMEHATh 3HAHUSA O IPUHIUIAX paObOThl U OCHOBHBIX XapaKTEPUCTHKAX U3YUYEHHBIX MAIlIUH, IPUOOPOB U APYTHX
TEXHUYECKUX YCTPONCTB AJISl PELIEHUS MPAKTUYECKUX, yUeOHO-NCCIIEI0BATENbCKUX U POEKTHBIX 3a/1a4;

Hcnonb30Bath 3HaHUA 0 PU3NUECKUX 00BEKTAX U MIPOLEeccax B MOBCEIHEBHOM KM3HU JIJIsl 0OecreueHus: 0e30MacHOCTH MPpU 00palleHuy ¢ IpudopamMu u
TEXHUYECKMMHU YCTPOICTBaMU, Il COXpaHEHHMsI 310pOBbsI U COOJIIOJICHHSI HOPM KOJIOIMYECKOI0 TIOBEACHUS B OKpY Karolle cpesie, sl IPUHATU S
pelLeHH B TOBCEAHEBHOM KU3HMU.

BoinyckHUK Ha 0a30BOM YPOBHE MOJIyYUT BO3MOKHOCTh HAYUUTHCS:

[ToHnMaTh U OOBSICHATH IETOCTHOCTH (PU3MUECKON TEOPHH, Pa3IHIaTh TPAHUIIBI €€ TPUMEHIUMOCTH U MECTO B DALY APYTUX (PU3NUECKUX TEOPUH;
Brnanets npuemMaMu noCTpOEHUS TEOPETHUECKUX JJOKA3aTENNbCTB, a TAKXKe MPOTHO3UPOBAHUS 0COOEHHOCTEH MpoTeKaHusl PU3NYECKUX SIBICHUN U
IIPOLIECCOB Ha OCHOBE MOJIyYEHHBIX TEOPETUUECKHUX BBIBOJOB U JJOKA3aTENIbCTB;

XapakTepru30BaTh CUCTEMHYIO CBSI3b MEXK/y OCHOBOIIOJIaralOIIMMU HAyUYHBIMU MTOHSATHSMU: IPOCTPAHCTBO, BPEMsl, MaTepHusl (BEIIECTBO, MOJIE),
JBUKEHHE, CUJIA, SHEPTHS;

BriiBurath runotes3sl Ha OCHOBE 3HaHUSI OCHOBOIOJIAraoIuX (PU3MYECKHX 3aKOHOMEPHOCTEN U 3aKOHOB;

CamocToATeNbHO MJIaHUPOBATh U MPOBOJIUTH (PU3MUECKHE HIKCIIEPUMEHTHI;

XapakTepu30oBaTh I100agbHbIE TPOOJIEMBI, CTOSIIIKE TIEPE]] YETIOBEUECTBOM: SHEPTETUUECKHE, CHIPbEBbIE, SKOJIOTMUYECKHE, — U POJIb (PU3UKHU B PELICHUN
3TUX MpoOIIEeM;

Pemiate npakTHKO-OpUEHTUPOBAHHBIE KAUECTBEHHbIE U pacueTHbIE (PU3NUECKUE 33/1a4H C BBIOOPOM (PU3NUECKOI MOIEIH, UCTIONb3YSl HECKOIBKO

(bI/I3I/I‘-ICCKI/IX 3aKOHOB HJIN (I)OpMy.TI, CBA3BIBAIOIINX U3BCCTHBIC (I)I/I3I/I‘ICCKI/IC BCJIMYHHBI, B KOHTCKCTC MCKIIPCAMCTHBIX CB)I3CI>1;



OOBACHATH MPUHLMITBI pAOOTHI U XapaKTEPUCTUKU U3yUYEHHBIX MAIllMH, MPUOOPOB U TEXHUYECKUX YCTPOICTB;
OOBACHATDH yCIIOBUS IPUMEHEHUS GU3NYECKUX MOJENEH MpU peleHuN PU3NYEeCcKUX 3a/1a4, HaXOIUTh aJleKBaTHYIO IPEJIOAKEHHOHN 3a7aue (U3HUECKYIO

MOJIeTIb, pa3peniaTh IpodieMy Kak Ha OCHOBE HMEIOIIUXCS 3HAHUH, TaK M IIPH MIOMOIIIA METOIOB OIICHKH.

Conep:xxanue kypca ¢puszuxku 10 kiaace

1.Mexanuka

®usznka — Hayka o npupoze. Hayunele MeTObI MO3HAHUS OKPYXKAKOLIET0 MUpa U UX OTJIMYUA OT JPYTHX METOJOB O3HAaHUA. PoJb SKkcriepuMeHTa u
TEOPHH B IIpoIiecce MO3HAHUS NPUPOJIbl. MoaenpoBaHue GU3NUECKuX ABJICHUN U npoueccoB. Hayunsle runoressl. @usndeckue 3akoHbl. PU3nueckue
Teopur. [ paHUIIBI TPUMEHUMOCTH (PU3HYECKHX 3aKOHOB M TeopHid. [Ipunimm cooTBeTcTBUS. OCHOBHBIE 3I€MEHTHI (PU3NYECKON KapTHHBI MHpA.
MexaHnuyeckoe JBUKEHHUE U ero Bubl. OTHOCUTENBHOCTh MEXaHNYECKOro JBMKEHU. [IpsMonnHeliHoe paBHOYCKOpeHHOe IBrkeHue. [IpuHimn
OoTHOCUTENbHOCTH ["anmunes. 3akoHb! 5 nuHaMUKH. BeceMupHoe TAroreHue. 3akoHbl COXpaHEHHs B MexaHMKe. [Ipencka3arenbHas cuila 3aKOHOB
KJIaCCHYEeCKOM MexaHUKH. Mcronb30BaHue 3aKOHOB MEXaHUKHU JJIs1 OObSICHEHMSI IBM)KEHUSI HEOSCHBIX TeJ U IS pa3BUTUS KOCMUYECKUX UCCIIE0BaHUM.
I'paHn1LIBI TPUMEHUMOCTH KJIACCUYECKON MEXAHUKHU.
JlemoHCTpanuu
3aBUCUMOCTh TPAEKTOPUHU OT BbIOOpa cucTeMsl oTcueTa. [lanenue ten B Bo3ayxe U B Bakyyme. SIBieHue unepuuu. CpaBHeHHE Macc
B3aUMoJIeHcTBYIOIIMX Tel. Bropoii 3akon Hetotona. M3mepenue cui. CinoxxeHnue cuil. 3aBUCUMOCTB CHIIBI YIIPYTOCTH OT Aedopmariuu. CUIIbl TpeHUs.
VYcnoBus paBHoBecus Ten. PeaktuBHoe aBmkenue. [lepexoa moTeHIMaNIbHOM 3HEPTUY B KHHETHYECKYIO U 00paTHO.
JlabopaTopubie paboThI

1.M3yuenue 1BUKEHUS TEI IO OKPYKHOCTH.

2. 3MepeHnue KECTKOCTH NPYKUHBI



3. M3y4yeHune 3aKkOHa COXpaHEHHUSI MEXaHUUYECKON SHEPIUH.

2. MonekynspHas ¢pusnka

Bo3HUKHOBEHNE aTOMHCTUYECKOI TUIOTE3bI CTPOCHHUS BEIIECTBA U €€ IKCIIEPUMEHTAIbHBIE I0Ka3aTeabCTBA. AOCOMIOTHAS TeMIepaTypa Kak Mepa
CpeIHEN KHHETUYECKON 3HEPTUH TEIUIOBOIO IBUYKEHUS YacTHUl] BellecTBa. MoJenb naeanbHoro rasa. JlapieHue rasa. Y paBHEHHE COCTOSHUS
uaeanbHoro raza. CTpoeHre U CBOWCTBA )KHUIKOCTEH U TBEpAbIX Tell. 3aKoHbI TepMoanHaMuku. [lopsok u xaoc. HeoOpaTuMoCTh TEMIOBBIX MPOIIECCOB.
TemnoBbie ABUTATENN U OXpaHa OKPY>KAIOLICH cpebl.

JemoncTpannu

MexaHnueckasi MOJIelIb OpPOYHOBCKOTO JBIKEHUS. VI3MeHeHre AaBleHHs ra3a ¢ U3MEHEHHEM TeMIIEpaTyphl IIPH MOCTOSSHHOM o0beme. M3menenune
o0BbeMa rasza ¢ I3MEHEHUEM TeMIIepaTypbl IpU MOCTOSHHOM JaBjieHnH. Vi3MeHeHrne o0bema raza ¢ i3MEHEHUEM JIaBJICHUS MPU TOCTOSTHHON
temmeparype. Kurnenue BoJibl IpU MOHUKEHHOM JaBICHUU. Y CTPOWCTBO MICUXPOMETPA U TUTPOMETpa. SIBIEHUE MOBEPXHOCTHOT'O HATSIKEHUS
xunkoctu. Kpucrammmueckue u amopdusie Tena. O0beMHbIE MO CTPOSHUS KPUCTAIUIOB. MO/IEeNH TETUIOBBIX ABUTATEICH.
JlaboparopHbie pabOThI

4. DxcnepuMeHTanbHas nposepka 3akoHa ['eit-JIroccaka.

3. DnexTpoauHaMHKa

DneMeHTapHBIN SJEKTPUUECKUM 3apsil. 3aKOH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa. IIEKTPUIECKOE MoJie. IIEKTPUIeCKUuid ToK. 3akoH Oma s
noHoH tenu. [1nazma. Jlemonctpanuu DnexktpomeTp. [IpoBOTHUKY B 2JIEKTPpUUECKOM T10J1€. [{UAIEKTPUKH B SJIEKTPUUECKOM TT0JIe. DHEPTHUs
3apsHKEHHOT0 KOHJIEHCAaTopa. DIEKTPOU3MEepUTENbHbIE IIPUOOPHI.
JlaGopaTopHble paboThI

5. M3y4eHue nocneaoBaTeabHOro U NapauieIbHOrO COeIMHEHUS TPOBOAHUKOB.

6. N3mepenue DJIC 1 BHYTPEHHETO CONPOTUBIICHUSI NCTOYHUKA TOKA.



Conep:xkanue kypca ¢puzuxkull kiaace

1.MaruutHoe nosie. DIeKTpOMarHuTHast UHIYKIUs

Bekrop wmarnutHoM wuHaykuuu. Cuna Awmnepa. Cuna JlopeHma. MarHuTHble CBOMCTBa BELIECTBA. JEKTPOMArHUTHAs WHIAYKIUA. 3aKOH
AJIEKTPOMArHUTHON MHAYKIMU. CaMouHayKIus. UHIyKTUBHOCTD. DHEPrUusi MAarHUTHOTO TIOJIS.

JeMoHcTpanuu:

MarnuTtHoe B3auMoieicTBHE TOKOB. OTKJIOHEHUE AIEKTPOHHOTO IMyYKa MarHUTHBIM 1ojieM. MarautHas 3anuch 3Byka. 3aBucuMoctsh J/]C unaykuuu
OT CKOPOCTH U3MEHECHHSI MarHUTHOTO 1MOTOKa. CBOOOHBIC AIEKTPOMAarHUTHBIE Kosebanus. OciuniorpaMmma epeMeHHOro Toka. [ 'enepaTop
MIEPEeMEHHOT0 ToKa. V3myueHue u npueM 3JIeKTPOMAarHUTHBIX BOJTH. OTpayKeHUE U MPEIOMIICHHE IIEKTPOMArHUTHBIX BOJIH.

JlaboparopHbie pabOThI

1. HaGmroienne neicTBHUSE MAarHUTHOIO TOKA HA TOK.

2. 3ydeHue sBIEeHUS 3JIEKTPOMArHUTHON UHIYKIIMH.

3. OHpCHeHCHI/Ie YCKOpCHUA CBO6OI[HOI‘O MMaaCHus Mpu MNOMOINHN MasgTHHKA.

2.KonebOanust v BOJHBI. DIIEKTPUUECKHE KOJICOAHHUS.

Mexannueckue kosnebanus. CBoOoaHbIe KoneOaHus. Marematnyeckuit MassTHUK. ['apMoHnYeckue koneOaHusi. AMIUIMTYAA, MEPUOJI, YacToTa U (asza
koseOanuil. BeinykneHHsle kojebanus. Pezonanc. ABTokone0aHusl.

CBoOoanbie konebanust B KosiebarenmbHOM KOHType. Ileprnoa CBOOOMHBIX AJIEKTPUUYECKUX KoyieOaHWU. BbIHykneHHble koneOaHus. IlepeMeHHBIN
AJIEKTPUYECKUM TOK.

[IpousBoncTBO, Tepenadya M MOTPeOJNICHHE OJIIEKTPUUYECKON dSHepruu. [eHepupoBaHHe »dJeKTpuueckoil sHepruu. Tpanchopmarop. Ilepenaua

BHCKTqueCKOﬁ OHCPIUH.
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DNEeKTPOMAarHUTHbIE BOJHBI.

[IpononpHbIe U nonepeyHbie BoAHBL. JuHa BoiaHbI. CKOPOCTHh pacpOCTpaHeHus BOJHBL. 3ByKOBbIe BOIHBL. HTepdepentus Bomau. [Ipunmun [ roitrenca.
Judpaxius BoJH.

W3myueHune 35eKTpoOMarHUTHBIX BOJIH. CBOMCTBA AJIEKTPOMAarHUTHBIX BOJIH. [IpuHiune! pangunocssasu. TeneBuneHue.

3.CBeTOBbIE BOJIHBI

CaetoBble Tyuu. 3akoH npenomienus csera. [Ilpusma. Jucnepcus ceera. @opmyna ToHKoM nuH3bL. [loydyenne n3o00paxeHus ¢ HOMOIIBIO JIMH3BIL.
CBeTOBbI€ EKTPOMArHuTHbIE BOJTHBI. CKOPOCTH CBETA M METOBI ee n3Mepenus, urepdepennus ceera. Korepenrnocts. Judpaxums ceeta.
Hudpaxuonnas pemerka. [Tomepeuynocts cBeToBbIX BosH. [lomsipuzanus ceera. Mznyuyenne u criektpsl. Lllkana 3JeKTpOMarHUTHBIX BOJIH.
JlemoHcTpamuu:

Wntepdepennus creta. Audpakius ceera. [lomydenue ciekTpa ¢ HOMOIIbIO Mpu3Mbl. [lonydeHne crekTpa ¢ MOMOLIBI0 AUPPAKITMNOHHON PEIIETKH.
[Monspuzanus cera. [IpssMonnHeiiHOEe pacipocTpaHeHUEe, OTPAKEHUE U TIpesioMyieHue cBeTa. OnTudecKkue npuoopsl

JlaboparopHbie pabOTHI

4. 3smepenue nokaszaTelis MpeIOMIICHUs CTEKIIA.

5. OnpenesneHre ONTHYECKOM CHITbI U (POKYCHOTO PACCTOSHUS COOMpArOILeil TUH3BI.

6. 3mepenue IIMHBI CBETOBOM BOJIHBI

4. OCHOBBI CIIEUATILHON TEOPUU OTHOCUTEIBHOCTH.

[TocTynatel Teopun oTHOCUTENBHOCTH. [IpuHIIMTT OTHOCKUTENBRHOCTH DMHIITENHA. [TocTosiHCTBO ckopocTu cBeTa. [IpocTpaHCTBO M BpeMs B CIEUATIBHOM
TEOPUH OTHOCUTEIIBHOCTH. PensaTuBucTckas nuHamuka. CBsi3b MacChl C SHEPTUEN.

5. KBanTtoBas ¢u3nka 1 31€MEeHThI acTpOoYU3UKU

CBeTOBEIC KBAHTHI.

Tennooe nznyuyenue. [locrosanas [Inanka. ®@otorddext. YpaBuenue DitHmrerina st potordpdexta. POTOHBI.
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JeMoHcTpanuu:

dotorddext. JImHeiruarpie cieKTpel u3nyueHus. Jlazep. CYETUNK HOHU3UPYIOIIMX YaCTHII.

6. AToMHas pu3uka.
Crpoenue aroma. OnbiThl Pezepdopaa. KBantossie nocrynarsl bopa. Moaens aroma Bonoposaa bopa. Tpyanoctu teopun bopa. KBantoBas MexaHuKa.

I'unoresa ne bpoiins. Kopyckymsipaoe BotHOBO# nyanu3M. Audpakius 371eKTpoHOB. Jlazepsl.

7. ®r3rKa aTOMHOTO SI7Ipa.
Mertoabl perucTpaluu 3JIeMEeHTapHbIX YacThll. PajinoakTuBHBIC MTpeBpalieHus. 3aKOH paJuoaKTUBHOTO pacmnana. [[poToH-HEeHTpOHHAs MOCIIb CTPOCHHS

aTOMHOTO si/ipa. DHEprus CBsI3U HYKJIOHOB B sizipe. [lenenue u cunres siep. AnepHasi SHEpreTuka.
8. Actpoduszuka. ComHeuHast cuctema. 3BE3/1bl U MICTOYHUKH UX 3Hepruu. ['anaktuka. IIpocTpancTBeHHbIe MaciTaObl HabM0gaeMoil BeenenHoil.
Tak kak B Kypc ¢pusuku 11 kiiacca BBEZCHbBI 3JIEMEHThI aCTPOHOMHUH, a MPOTrpaMMa paccunTaHa Ha 2 yaca B HeJleNto, PU3NYeCKUil MPaKTUKyM He

IIPElyCMOTpPEH.

®opmbl KOHTPOJIs: DPOHTANBHBIN U MHIUBUYabHBIN OMPOC, KOHTPOJIbHBIE paboThI, Ja00opaTopHbIe pabOThI, CAMOCTOSATENIbHbBIE PA0OTHI,

TECTUPOBAHUC.
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Y4yeOHo-TeMaTHUecKOe MIaHupoBanue 10 kiaacc.

Ne HaumenoBanue paszaeina Komunuec | Ypoku Jlabopatopu | KonTponsn
paznen TBO o- pIe paboTHI
a 4acoB MPAKTUYECKH
€ paboThI

1 Kunemaruka. 10 8 1 1
2 JlnHamuka 8 7 1
3 3aKkoHBI cOXpaHeHus B MexaHuke. Cratuka. | 6 5 1 1
4 Monexynsiprast ¢uzuka. TernoBsie 18 16 1

SIBJICHUSL.
&) OCHOBBI JIEKTPOIMHAMUKH. 18 15 1 2

Peseps 8 8

Bcero 68 59 3 6
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Kanennapuo-remarudeckoe miuanuposanue (10 kiaacc)

Ne | HammenoBa | KomnuectBo Tema ypoka Howmep ypoka | Llenb ypoxa. DneMEeHThI Xonx ypoka
pa3 | HME pasfesla | 4acoB Ha COJIEPKaHUS.
nell OCBOCHHE
a TEMBI
1 | Kunemaruka | 10 Cucremaruzauus 3HaHu mo | 1 Marematrnueckue METO bl YMenue pemiath Tect
MEXAaHHKE 32 KypC OCHOBHOM ¢buzuku. 3aJ1a4M, UCIIOJIb3Ys
LIKOJIBI MaTeMaTH4eCKue
MeTOAbI (PU3UKHU
JIBu>KeHME TOUKH U Tela 2 VYka3bIBaTh rpaHULIb CooOuienue
IIPUMEHUMOCTH MEXaHUKHU dusnyeckue HOBBIX 3HAHUHI
Herorona 3aKOHBI
[Tonoxxenne Touku B 3 YKa3bIBaTh I'PaHUILIBI Mexanungeckoe Pemenne
IIPOCTPAHCTBE. IIPUMEHUMOCTH NIPEACTABICHUS | IBUKEHUE U €r0 3a1ad.
TeJIa MATEPUAIIBHON TOYKOM OTHOCHUTEIIBHOCTD
Crioco0b1 onvcanus 4 [IpssMonuHENHOTO VYmets BeuuciATh | I'paduueckoe
nerkeHus. [lepemenenue. PaBHOYCKOPEHHOTO JIBUKEHHS IepeMeIICHUE peuieHue 3aaau.
CkopocTh U niepeMelieHme 5 [ToHnMats cBoOMCTBa ONHUCAHUS Pemenne 3amau
TOYKH IIPY PABHOMEPHOM JBUKCHMUSI
MPSIMOJIUHEITHOM JBUKEHUU
MrHaoBeHHas1 CKOPOCTb. 6 YMeHue pemaTs 3a1a4u IpH [IpssMmonuHeitHOE Pemenne
CrnoxeHue CKOpoCTen. NEPEMEIICHUHU TOYKH MIPU PaBHOYCKOPEHHOE | TpauuecKux
MPSIMOJIMHETHOM PaBHOMEPHOM | IBUOKEHHUE 3az1ay.
JIBUKCHHH.
VYckopenune. CKOpoCcTh ipH 7 YMeHue pemarh 3aa4H, Yckopenue. Coobmenne

JIBMDKEHUH C TIOCTOSIHHBIM
YCKOpEHHEM.

UCTOJb3Yys ypaBHEHHE
JIBVDKEHUS TOUKH C TIOCTOSTHHBIM
YCKOPEHUEM

CkopocTb nipu
JABMOKCHUU C

HOBLIX 3HAHUN
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IIOCTOAHHBIM

YCKOPEHHUEM.
CBobosHOE MasieHue Ted. 8 YMeHue u3MepsATh yCKOpeHHue CBobonHoe Pemenue
JIBrkeHue Tena noJ yriaom K cBOOOJHOrO NajicHus Y MeHue MaJICHUE TEl. 3azay.
TOPU30HTY pelar 3agaun JIBr>keHue Tena

IO/, YIJIOM K

TOPHU30HTY.
PaBHOMeEpHOE ABUXKEHUE 9 YMeHue npuMeHsTh 3HaHus rnpu | Pemenue
TOYKH IO OKpYX)HOCTH.JL.p. V3yYECHUU JBUKECHUS TEJa 10 ¢busnueckux 3ama4d. | CamocTosTenh
Nel «M3yueHne IBUKEHUS OKPY’KHOCTH. Has pabora.
TeJIa 10 OKPYKHOCTH
Kontponbaas pab6ora Nel | 10 Pa3zBuTHE HaBBIKOB Cucremaruzanus KonTponb
«Kunemaruka» CaMOKOHTPOJISL. 3HAHUM 110 TEME. 3HAHUU

Junamuka 11 [Tepserit 3akon Hetorona. Cuna. | 3akonsl quHamuku | CoobiieHue
[TepsrIii 3ak0H HproTOHA. HOBBIX 3HaAHUU
Cuna.
Bropoii 3akon HerotoHa 12 Pa3BuTne MmaremaTuueckux 3akoHbl TuHaMuKU | Pemienue
pPacy€THO -CYETHBIX YMEHUI 3a7ad4.

Tperuii 3akoH HerotoHa. 13 Brigenenue rimaBHOM MBICIM B | 3aKOHBI JUHAMUKHU | PerreHue 3amau

I/IHepHI/IaJIbHBIe CUCTCMBI

OTCUYETa

IMPOYUTAHHOM TCKCTC
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Cwuinbl B pupojie. Cuiisl 14 3HaHue 3aKOHOB TUHAMUKH. 3akous! quHamMuku | CooOrieHue
BCEMHUPHOT'O TATOTCHHUS. HOBBIX 3HAaHUH
[lepBas kocmHuueckas
CKOpPOCTh
Cuuia TsKecTu U Bec Tena. 15 CMBICT CHITBI TSKECTH U BEca Hcnons3oBanue CooOuienue
Hesecomocth Tena. 3aKOHOB MEXAHHKHU | HOBBIX 3HAHUU
UL OOBACHEHUS
JIBUKEHUS
HEOECHBIX Tel.
Hedopmarus. 3akoH ['yka 16 N3MmepAaTsh KeCcTKOCTh NpyKUHBl | M3mepsaTs Pemenne
KO3 PUIHEHT 3ajad.
TpeHus
CKOJIbKEHUS
Cunbl TpeHus 17 YKa3bIBaTh I'PaHUILIBI N3mepsts Pemenne
NPUMEHUMOCTH 3aKoHa ['yka K03 hUIueHT 3azay.
TpeHUs
CKOJIBKCHUS
KonTponbnas padota Ne2 18 3Hath popmyIIbl [TpumensTh Ha KonTpons
«JIlnuHamuka» MpPaKTUKE 3HAHUS. | 3HAHUU
3aKOHBI 3aKOH COXpaHEHUs 19 YKa3bIBaTh IpaHUILIbI Nmmnynsce Tena. CooOrienue
COXpPaHEHHUS UMITyJIbCA. MIPUMEHUMOCTH 3aKOHOB dopMynMpOBaHUE | HOBBIX 3HAHUU
B MEXaHUKE. COXpaHEHUs UMITYJIbCa 3aKOHA COXpaHEHUs
Craruxka. HWMITYJIbCA.
Kunernueckas sneprus. 20 Beraucnsate ckopocry, Kunernueckas n Pemenne
PaGora cuibl TsKECTH. HCIIONB3YS 3aKOH COXPAHEHUS MOTEHIMATbHAas 3a/1ay.
SHEPTHHU SHEPTHSL.
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[ToTeHumanbHas SHEPTHs
paboTa CHIIBI yIIPYTOCTH.

21

Vka3nsIBaTh I'paHUIbI
NPUMCHUMOCTH 3aKOHOB

PaBHoBecue
a0COJIIOTHO

CooOuienune
HOBBIX 3HAHUH.

COXpPaHEHMS TBEPJIOTO Tea.
3aKOH COXpaHEHHUs PHEPTUU B | 22 OmnpenensaTs xapakTep U30 3aKkoH coxpaHeHus | Pemenue
MEXaHHUKE mporiecca 1o rpadguxkam SHEPIrUH. 3ajad.
KOOpJAMHAT
PaBHOBecue abCONOTHO 23 VYMeTh OOBSICHUTD SIBJICHUE PaBHOBecue CooOmienue
TBEPJIOTO Tella paBHOBECHsI aOCOJIIOTHO a0COJIIOTHO HOBBIX 3HaHU
TBEPAOrO TeJIA. TBEPAOIO Tea.
Kontponbnas padota Ne3 24 [Ipumenenue 3HaHUM Ha 3HaTh GopMyIIHI Kontposnb
«3aKOHBI COXPaHEHUSI» IPaKTUKE 3HaHU.
Monexynsip | 18 Ocuosusie nonoxenuss MKT. | 25 [IpuBOIUTE IPUMEPEHI OIBITOB, VYka3bpIBaTh CooOuienue
Has Qu3MKa. Macca 1 pazmepbl MOJIEKYJI. 00OCHOBBIBAIOIIMX OCHOBBI IpaHMIIbI HOBBIX 3HAaHU
Tenossle KommuecTBo BemecTsa. MKT IIPUMEHUMOCTH
SIBJICHMUSL. MOJIENN
UJeaJIbHOTO Ta3a
bpoyHOBCKOE IBUKEHUE. 26 YKa3bIBaTh I'PaHULIBI PaBHOBeCcHE Pemenue
Cunbl B3auMOJeICTBUS MIPUMEHUMOCTH 3aKOHOB abCoIOTHO 3ajad.
MOJIEKYII. COXPAHEHHUs NMITYJIbCA. TBEPJIOTO Tena.
Crpoenue razoo0pa3HbIX, 27 3HATbh CyThb CTPOEHUS U 3HaTh CyTh Coobmenue
KHUJIKUX U TBEP/BIX TEI CBOMCTBA KUAKOCTEN U TBEPIBIX | CTPOCHHUS U HOBBIX 3HAHUHN
Tell CBOMCTBA

JKHUJIKOCTEH 1
TBEPABIX TEN
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OcHoBHoe ypaBHeHHe MK 28 Breraucisate napameTpbl Brraucnars Pemenue
UJICAJIBHOTO Ia3a ¢ IOMOIIbIO napaMmeTpbl 3ajad.
ypaBHeHUs MeHieneeBa Uiu U7IeaIbHOIO rasa c
OCHOBHOT'O YpaBHEHUS MIOMOIIBIO
YpaBHEHMUSI
Meneneesa wiu
OCHOBHOTI'O
ypaBHEHHS
Temneparypa u TemnoBoe 29 OmnpenensaTs xapakTep U30 Temneparypa Coobmenue
paBHOBECHE npolecca 1o rpapukam TEII0BOE HOBBIX 3HAaHUH
KOOpJAMHAT paBHOBECHE
AbGcouoTHas TeMIiepaTypa. 30 AbGcomoTHas TeMineparypa, Kak | AGcomroTHas CooObmenue
Temnepartypa — mepa Mepa cpeiHell KHHETHYeCKOi TeMIepaTypa, Kak | HOBBIX 3HAHUIi
CpPEIHEW KUHETUYECKON SHEPIUHU TEIUIOBOI'O JABUKEHHUS Mepa cpeHen
SHEPIUU MOJIEKYJ. YacTHl] BEeLECTBA KUHETHYECKON
SHEPrUM TEIJIOBOIO
JIBYDKEHUS YaCTHIL
BelIeCTBa
N3mepenue ckopocren 31 N3mepenue ckopocteii Mosiekyn | 3HaTh GOPMYJIbI Pemenne
MOJIEKYJI Ta3a rasa. 3ajau.
YpaBHEeHUE COCTOSIHUS 32 l"a30oBbIE 3aKOHBI Brruucnsats Pemenue
ujeasbHOro rasa. ['azoBble napameTpsl 3ajau.
3aKOHBI. UJealIbHOTO Tasa ¢
MIOMOUIBIO
YpaBHEHHS
Meneneena
JI.P. «OnbITHas poBEpKa 33 Ymenue pabotatsb ¢ npubopamu. | 3akona I'eid- 3auér
3akoHa ['eii-JIroccakay JIroccakan
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Hacerimennsriii map. Kunenne. | 34 Haceimennsiit nap. Hacprmennsrii map. | CooOrieHue
BnaxnocTs Bo3ayXxa Bnaxnocts HOBBIX 3HAHUU
BO3/yXa
Kpucrannmueckue u 35 Kpucrammuueckne u amopdusie | Kpucrammueckue | CooOmieHue
amopdHsbIe Tena Tena. 1 aMop(HBIC T€Jla | HOBBIX 3HAHUU
BuyTpenuss sneprus 36 Brraucisiars TeMneparypy, | 3aKOHbI CooOmenue
HCIIONB3YS ypaBHEHUE | TEPMOJAUHAMUKH HOBBIX 3HAaHUHI
TEIJIOBOrO OaylaHca, u3MeHeHue | TerioBbie
BHYTPEHHEHN YHEPTrUu JIBUTATEJIN
Pabora B TepmMoimHaMHKe 37 Pa6ora B TepmoarHaMuKu IIpumeHeHue CooOuienue
MEepPBOTro 3aKOHA HOBBIX 3HAHUU
TEPMOJANHAMUKH K
Pa3IM4YHBIM
rpoieccam
[IpumeneHnue nepBoro 3akoHa | 38 Pabota B TepMOIuHAMUKH [Ipumenenue Pemenue
TEPMOJAMHAMUKH K MEePBOT0O 3aKOHA 3a/ay.
Pa3IMYHBIM MPOLECCaM. TEPMOJAMHAMUKH K
Pa3IUYHBIM
npoieccam
HeoO6paTtumocTs mporeccoB B | 39 [IpuMeHeHue nepBoro 3aKoHa IIpumeHeHne @pOHTAIBHBII
MIPUPO/IE. TEPMOJIMHAMHUKHU K Pa3IMYHbIM MEPBOT0 3aKOHA ornpoc.
npoueccam TEPMOJMHAMUKH K
pa3IUYHBIM
MPOLECCAM.
[TpunIUIIBI AEHCTBUS 40 [Tpuniune! gerictBus TemnoBbix | [Ipumenenue Pemenne
TeroBbIx aurareneit. KI1J] neurareneit. KITJ[ TermioBsix IEPBOIO 3aKOHA 3aj1ad4.

TCIIJIOBBIX }IBHFaTeHeﬁ

JIBUTATEIIEH

TEPMOJAUHAMHUKH K
pa3IUnYHBIM
npoieccam
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KontponbHas padota No4 41 3aKOHbI TEPMOJUHAMUKHI 3HaTh HOPMYJIBI KonTpons
«MonexymnsipHas GU3NKa» TenoBble ABUTATENN U OXpaHA 3HaHUM.
okpyxatomeit cpeant KIT/]
TEIJIOBBIX JBUTATEIICH.
OcHOBBI 18 DNEeKTPUUYECKUM 3apsij. 42 PackpbiBaTh CMBICT IPUHIUIIA DNeKTpUYECKUM CooOmienne
3JEKTPOCTAT Onekrpusanus Tel. 3aKoH CyNEepIIO3UINH, 32aKOHOB 3apsn. HOBBIX 3HAaHUI
UKH. COXPAHEHUS AIEKTPUYECKOTO COXpaHEHHus 3apsja, DnexTpusanus Tel.
[TocTostHHBI 3apsna Brruucnsate cuiny 3aKOH COXpaHEeHUs
i TOK. 3axon Kynona. B3aUMOJEHCTBUS TOUEUHBIX ANEKTPUYECKOTO
3aps10B 3apsna.
3akon Kyrona.
DneKTpuYecKoe noiie 43 Toueunsle 3apsiabl, Hanpsixénnocts Pewrenue 3anau
HanpsixkeHHOCTD HaANPSKEHHOCTD ANEKTPUYECKOTO
3IEKTPUUYECKOTO TOJIS ANEKTPUUYECKOTO MOJIs, paboTy OJIst
110 [IEPEMELLEHUIO 3apsiaa
[IpoBogHMKY 1UAIAEKTPUKH B | 44 [IpoBOIHMKY M AUDIIEKTPUKHU [IpoBonHMKY 1 CooOuienue
ANEKTPUYECKOM I10JIe ANEKTPUYECKOTO OIS TUDIIEKTPUKU HOBBIX 3HAHUHN
ANEKTPUYECKOTO
oJis
[ToTenuman u pa3HOCTH 45 [ToTennman u pa3HOCTH YMetb BeIuuCIATh | Pemienue
IIOTEHIIMAJIOB NOTEHLIUAJIOB. pa3HOCTb 3az1ad.
MIOTEHIIMAJIOB
ONEKTPOEMKOCTb. 46 ONEKTPOEMKOCTb. VYmeTs BelunciAThy | Pemenue
Kongencaropsl. DHeprus Konpnencaropsl. DHeprus €MKOCTb IIJIOCKOTO | 3a/1ad.
KOHJIEHCATOopa. KOHJIEHCATOopa. KOHJIEHCATOopa.
OHeprus
KOHJIEHCATOopa.
Kontponbnas pabota mo 47 YMeHune HaxX0uTh HCKOMYIO 3Hanue hopmyn KonTpons
TeMe «JIEKTPOCTATUKA» BEJIMYMHY. 3HaHUI
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DIEKTPUUYECKHUHN TOK U 48 YMeTb OOBSCHSATD SBJICHHUE DNEeKTPUYECKUM CooOmenue
YCJIOBHSI €T0 CYIIECTBOBAHMUSI. CYIlIECTBOBAHUS TOK. OCHOBHBIE HOBBIX 3HAHUHT
ANEKTPUYECKOTO TOKA. XapaKTePUCTUKU
TOKa
3akon OMa sl ydacTka 49 PackpbiBaTh CMBICIT 3aKOHOB 3akoH Oma s Penrenue
uenu. ConpoTUBIICHUE. OmMma yJacTka IeIu. 3a/1ay.
ConpoTuBIICHUE.
DNEeKTPUYECKUE LIETIH. 50 DNEeKTPUUYECKHE LICTIH. DNEeKTpUYECKUE Pemenue
[TocnenoBarenbHOE U [TocnenoBarenpHOE U LEeMnH. 3azad.
napajuieIbHOE COCTUHEHUE napajieIbHOEe COSMHEHNE [TocnenoBarensHoE
MIPOBOHHUKOB. MPOBO/IHUKOB. U mapasieabHoe
COCJIMHEHHE
IPOBOJHHKOB.
PaboTa u MOITHOCTH 51 YMeTb 00BSCHATH CyTh paboTel | PaboTta u | Pemienne
MOCTOSIHHOTO TOKa ¥ MOITHOCTH 3JIEKTPUIECKOTO MOIIIHOCTb 3azad.
TOKA. AIEKTPUIECKOTO
TOKa
3J1C ucrounuka. 3akon Oma | 52 Boruncnsate 3/1C, cuity Toka, 3axon OMa ass KonTpons
JUIs TToHoM uenu. JLp. HaIpsKEHUE U CONMPOTUBIEHUE B | nmoiaHoM nenu. DJC | 3HaHuit
«M13mepenne 3/1C n MIPOCTHIX AJIEKTPUUECKUX LENsAX | UCTOYHHKA
BHYTPEHHETO CONPOTUBIICHUS
HMCTOYHHKA TOKA
DnexTpuyeckas 53 3HaTh 00 OACHOCTH ISt DnexTpuueckas CooOuienue
MIPOBOJIUMOCTD Pa3IUYHBIX 3JI0pOBbS YeNIOBEKAa UCTOYHUKOB | MPOBOJAUMOCTD HOBBIX 3HAHUI.
BEILIECTB. TOKa ¥ MEPBI 0€30MMaCHOCTHU TIPH | PA3IMYHBIX
paboTe ¢ OBITOBBIMH BEILIECTB

aNeKTponpudopamMu
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3aBUCUMOCTh CONPOTUBIIEHUS | 54 3aBUCHUMOCTh COIIPOTHUBICHUS 3aBUCHUMOCTh . Coobuienue

MIPOBOJIHUKA OT TEMIIEPATYPbI MPOBOJIHUKA OT TEMIIEPATypPHhI. COMPOTHUBIICHUS HOBBIX 3HAHUMU.
MIPOBOJHMKA OT
TEMIIEPaTyPBhI.

DJIEKTPUUYECKUIN TOK B 55 DJIEKTPUUYECKUIN TOK B Ucnons3ys moaenu | CoolOrieHue

MOJIYTIPOBOIHUKAX P-N MOTYTPOBOHHUKAX. OOBSICHSITH HOBBIX 3HAHUMH.

MIEePEexO/I. P-it mepexon. 3aBHCHUMOCTh

ITonynpoBOAHUKOBBIM THOL. [TosnynpoBoAHUKOBBIE IPUOOPHL. | COIIPOTUBICHUS

Tpanzucropsl. MOJIyIPOBOIHUKOB
OT TeMIIEpaTyphl U
OCBEILEHUS

DNEeKTPUUIECKHI TOK B 56 YMeTh 00BACHITH VYMeTh 00BSACHITH Coo0urienune

BaKyyMe. DIEKTPOHHO- CYILIECTBOBAHHE CYIIIECTBOBAHHE HOBBIX 3HAHUI.

nmydeBasi TpyoOka 3JIEKTPUUYECKOTO TOKA B AIEKTPUIECKOTO

BaKyyMe. TOKa B BaKyyMe.

DIEeKTPUUYECKHI TOK B 57 YMeTh OOBSCHATH SIBJICHUE DeKTpUUeCcKun Pemenue

KUIKOCTAX. 3aKOH 3JIEKTPOJIN3A. TOK B JKUJIKOCTAX. | 3a71au49

3JIEKTPOIU3a 3aKoHBI
AIEKTPOJIN3A.

DNeKTpUYECKUN TOK B razax. | 58 3HaTh Ta30BBIC PA3PAIbI. DNeKTPUYECKUM Coobmienue
TOK B razax. Buzipl | HOBBIX 3HaHHUIA.
pa3psIoB.

Pemrenue 3apau o reme 59 3nanue HopMyI. [Ipumenenue Pemenue

«ITocTOosTHHBIN TOK 3HaHUW HA 3ajad4.
MIPaKTHKE.

KonrtponsHast pabora no 60 3nanue Gopmyi 3HaTh GOPMYITBI Kontpons

Teme «l1oCTOSTHHBIN TOK» HAXOXKJIEHUS 3HAHUU
(bU3UIECKUX
BEJIMYUH

[ToBTOpeHue O6o0061maromuit ypok 61 [IpakTuueckoe ucnonszoBanue | [loBropenue Pemenue 3anau

(bu3MUecKUx 3HAaHUMN
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Y YMEHUM.

Oo6o0maromuit ypok

62

[IpakTueckoe UCIIOIb30BAHKE
(bu3nyeckux 3HaHUH
U YMEHUM.

IToBTOpeHune

Pemenue 3anau

O6o0maromuii ypok

63

[IpakTHyeckoe HCIOIb30BaHHE
(bu3nuecKux 3HaHUN
Y YMEHUM.

[ToBTOpEHUE

Penrenue 3anau

O6o0maromuii ypok

64

[IpakTHyeckoe HCIOIb30BaHHE
(bu3HUeCKUX 3HAHUI
Y YMEHUM.

[ToBTOpEeHUE

Penrenue 3anau

Oo6o06maromuit ypok

65

[IpakTHyeckoe UCIOIb30BAHNE
¢bu3nyeckux 3HaHUH
Y YMEHUM.

IToBTOpeHune

Pemenue 3agau

Oo6o0maromuit ypok

66

[IpakTHyecKkoe HCIIOIb30BaHHE
(bu3HUecKUX 3HAHUI
Y YMEHUM.

[ToBTOpEHME

Pemenune 3anau

Oo6o06maromuit ypok

67

[IpakTryeckoe UCIOIb30BAHNE
¢bu3nyeckux 3HaHUH
Y YMEHUM.

Pemenue 3agau

Pemenue 3agau

Oo6o0maromuit ypok

68

[IpakTnueckoe NCNoOIb30BaHNE
(bu3nUecKux 3HaHUN
U YMEHUM.

IToBTOpEeHne

Pemenune
3a1ad4.
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Y4yeOHO-TeMaTHUYecKOe MIaHupoBanue (11aacc)

No HasBanue paznena KonnuectBo Ypoku JlaGopaTopHo- KonTtposbhbie
paszznena 4acoB MIPAKTUIECKHE paboTsI
paboTHI
1. DneKTpoJUHAMUKA. 4 3 1
MaruuTHO€ nose

2. DneKTpoMarHuTHas 6 4 1 1
WHITYKITAS

3. Konebanus 1 BOJTHBIL. 10 9 1

4. CBeTOBBIE BOJIHBI 9 6 1 2

S. Teopus 3 3
OTHOCHUTEIIbHOCTH

6. AToMHas pusmka 12 10 1 1

1. DneMeHTHI pa3BUTHS 8 7
BceneHHon.

8 [ToBTOpEHME 16 15 1
Bcero 68 58 3 7
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KanennapHo- remaTudeckoe mianuposanue no ¢pusuke (11 kiaacc)

Ne Haumenosan | Kommuect | Tema ypoka Howmep DJIEMEHTHI COJIep KaHus TpeGoBaHwMsI K YPOBHIO MOATOTOBKU | X0/ ypoOKa
paszzne | ue BO 4acoOB ypoka oOyuarorerocs
na paszena Ha
OCBOCHHE
TEMBI
1 MaruuTtHoe 4 MarsgutHoe mone. | 1 MarsuTHoOE 1HoJe. VYMeTh 00BACHITH CMBICIT Coo01teH
1oJIe B3anmonerictue DNEeKTPUUECKUH TOK, (u3NYECKUX BEIMYMH: MATHUTHBIE U€ HOBBIX
TOKOB. B3aUMO/ICIICTBUE TOKOB. CHUJIbl, MArHUTHOE MOJI€. 3HATh U 3HaAHUUI
OcHoBHbIE CBOWCTBa YMETb IPUMEHSATH MPABUIIO
MarHuTHOTO noJia. Bektop OypaBurKa U MPaBUIIO JIEBOU pPyKHU
MarHuTHou uHaykuuu. [Ipasuiio
OypaBuHKa.
Bexkropa 2 BexTop MarHuTHOW MHAYKUMU. | 3HATh CMBICI BEKTOpAa MATHUTHOU Pewenne
MarHUTHOM WHIYKUWU, YMETh ONPEIEISITh 3a/1a4
WHIYKIUU. HaIpaBJIEHUE BEKTOpAa MarHUTHOM
WHIYKUHH.
Pemenue 3anay 3 Cuna Amnepa. [Ipumenenue 3HaTh MpaBuia «OypaBunKay, Pewenune
no teme «Cuia AMriepa B TEXHHKE. MIPaBUJIO JIEBOM pyKU U POpMYITy 3azad.
Amriepa Habmtonenue neifictBus 3aKOHa AMmnepa. YMETb IPUMEHATh
MarHMTHOI'O MOJISl Ha TOK. MOJTy4Y€HHbIE 3HAHUS [P PEIICHUN
Pemenue 3anau. 3aj1ad.
Cua Jlopeniia 4 Cuna Jlopenna. JleiicTBue YMeTb 00BSCHATD ABJICHUE JIeHcTBUs | Perenue
MarHUTHOTO TOJIS Ha MarHMTHOTO TOJIS Ha JBUKECHHE 3a1ad.

JBHKYIIMICS JIEKTPHUYECKUI
3aps.

BapH)KeHHBIX qacCTHUII. yMeTI)
ONpeENsATh BETUYUHY U
HamnpasyieHue cuiibl JIopeHia.
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DnexTpoMars S) DNEeKTpOMarHuTHas UHAYKIUSA. | YMETb OOBSACHSATH SBJICHUE Coob1en
UTHAas DIEeKTPOMAarHuTH MarsuTHbI IOTOK. AJIEKTPOMAarHUTHOW MHIYKIIUH, ue HOBBIX
MHIYKIUS ast MTHAYKLHS. 3aKOH 3JIEKTPOMarHUTHON ONMCHIBATh U OOBSICHSTDH OIBITHI, 3HaHUH.
MaruuTHbIH WUHIYKIWH. MIOHSTHE «MArHUTHBIN ITOTOKY.
HOTOK.
Pewenne 3anau 6 «3akoH Amnepay, «Cuna YMeHue pemaTs 3a1a4u, NpuMeHsiss | Pemenue
10 3aKOHaM JlopeHua», «3akoH 3aKkoHbl AMnepa u JlopeHna, 3akoHa | 3a7ad4.
Awmriepa, EKTPOMArHUTHOM MHIAYKIUK» | 3JIEKTPOMAarHUTHON MHAYKLIHU.
Jlopenua. 3akony
AJIEKTPOMAarHUTHO
U UHIO
Hanpasnenue 7 IIpaBuio JleHnua, HanpaBieHue VYMmenue onpenensaTs HarpaBieHue | Camoctost
MHAYKIIMOHHOTO MHIYKIIMOHHOTO TOKA. MHAYKIMOHHOTO TOKa IO MPaBUILy TeJbHAs
toka. [IpaBuiio Jlenua. [Ipumenenune pabora
JleHna. npaBuiia JIeHua.
Camounnykuus. |8 CaMouHAyKINS, UHAYKTUBHOCTh | 3HATbH ONPEIEIICHUE IIOHATUI Coob1en
NHayKTUBHOCTB. CaMOMHIYKIUS U UHTyKTUBHOCTb. ue HOBBIX
YMeTh npuMeHSTh HOpMyJIbl IPU 3HAHMUH.
pPELICHUH IPOCTEHIINX 3a4a4.
OHeprus 9 OHeprus MarHUTHOTO TIOJIS. YMeTb 00BSICHATH CMBICIT SHEPTUU Pemenue
MarHuTHOTO DNeKTpOMarHuTHOE MoJjIe MarHMTHOT'O TOJIS. 3azad.
OIS
DNeKTpOMarHuTH
o€ MoJIE.
Kontponbnas 10 3HaTh POPMYJIBL. IIpuMeHeHre 3HaHUI Ha IPAKTHKE Kontposs
pabota Nel» 3HaHUMN.
DNIeKTpOMarHuTH

ast MHAYKIHSDY
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Konebanus. | 10 Mexanuueckue 11 Mexanuueckue KoueOaHusl. YMeTh OOBSICHATH SIBICHUS
Bougsl. KoJIeOaHusl. CBo0OoHbIe KOJIeOaHus. CBOOOJTHBIX M BBIHYXICHHBIX Coo01teH
CBoOoHbIC U BrinyxaeHHBIC KOeOaHus!. KosneOaHuil. 3HaTh OCHOBHBIC M€ HOBBIX
BBIHY/ICHHbBIE MatemaTuueckuii MasiTHUK. XapaKTePUCTUKU MEXaHUYECKHX 3HAHUH.
KoJIeOaHusl. AMIunTy1a, IEpUoJI, 4acToTa U | KojebaHui.
(aza koneOaHuH.
KonebGarenbupiii | 12 YeTpoicTBO K0JIe0aTeIbHOTO 3HaTh yCTpOMCTBO KosiebaTenpHOoro | CoolmieH
KOHTYD. KoHTYypa. [IpeBparienne KOHTYpa, XapaKTePUCTUKU M€ HOBBIX
SHEPTUH B KOJIeOATEILHOM AIIEKTPOMArHUTHBIX KOJICOAHUH. 3HAHUH.
koHType. ®opmyna Tomcona. OOBSCHATD MTPEBpAICHIE YHEPTUU
IMapmonnueckue koneOaHusl. MIPH 3JIEKTPOMArHUTHBIX
[Tepuoa cBOOOAHBIX konebanusx. ®opmyna TomcoHa.
ANEKTPUUYECKUX KOJICOAHUH.
[lepemennslit 13 [lepeMeHHBIH 37EKTPUUECKUN 3HaTh U yMETh OOBSCHATH CMBICT CooOuien
ANEKTPUUYECKUI TOK. BbIHYXIeHHBIE ¢bu3nyecKoil BeNUYMHBI M€ HOBBIX
TOK. koseOanus. [lomyuenue (mepeMeHHbIN TOK) MOJIy4EeHHE 3HAHUM.
BrinyxneHHbie MIEPEeMEHHOT0 TOKa. YPaBHEHHsI | IIEPEMEHHOT0 TOKa U MPUMEHEHHE.
KoJIeOaHusI. SJ1C, HanpsHKEHUS U CUJITBI
MEPEeMEHHOT0 TOKA.
ConpoTHuBieHHE B LIENH 11Ep
TOKA.
['enepupoBanue 14 ["'eneprpoBaHue NEKTPUUECKON Camocros
ANEKTPUYECKON sHepruu. Tpanchopmarop. 3HaTh U YMETh OOBIICHSATH TeabHas /
DHEPIHH. Koadpdunument rpanchopmanuu, | NpuHIUN AEUCTBUS U YCTPOHCTBA pabora.
Tpanchopmarop. TIPUHIINI JEHCTBUS TpaHchopmaTopa. YMeHHe pemaThb
TpaHchopmaropa, reHepaTopa. 3aJauu.
[IpousBonctso, 15 [Tpou3BoacTBO U nepenavya OcHOBHbIE CooOuien
nepeaaya u aJIeKTposHepruu. Tumsl MIPUHIIMITBI IPOU3BOJICTBA U M€ HOBBIX
HCIIOJIb30BAHUE ) anekTpocTanuil. [loBsimenue Mepeaaun MEKTPUIECKON 3HAHUM.
JEKTPUIECKOM 3¢ (GEKTUBHOCTH UCTIOIB30BAHUS | DHEPTUU.
SHEpPIruu AJIEKTPOIHEPTHH.
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Pewenue 3anau 16 OCHOBBI 2JIEKTPOIUHAMUKH, 3HATh ONPENEIICHUS OHATHH, Tecr.

«OCHOBBI JIEKTPOMAarHuTHbIE KojeOaHust | GOpMyJIbIL.

AIIEKTPOAUHAMUK YMeTh NpUMEHATH (POPMYJIIBI ITPH
u, pellIeHnN 3a1au.

JIEKTPOMAarHUTH
b€ KOJICOAHUI»»

OnektpoMarHutH | 17 DNEeKTPOMArHUTHBHIE BOJHBI. 3HaTh CBOMCTBA eKTpOMarHuTHEIX | CooOmieH
bI€ BOJIHBI M UX CBolicTBa 3JIEKTPOMATHUTHBIX BOJIH. OnuchIBaTh U OOBSCHSTH ue HOBBIX
CBOMCTBA BOJIH. [IpomoisibHbIE N OCHOBHBIE CBOMCTBA 3HAHUM.
[TpuHLIMn HoIepeyHble BOJIHBL. JlnHa AJIEKTPOMAarHUTHBIX BOJIH.

PaaroCBS3H. BOJIHBI. CKOPOCTh

[Ipocreiimmii pacnpocTpaHeHUst

PaarONPUEMHUK BOJIHBI. 3BYKOBBIE BOJIHBI.
WntepdepeHuuss  BOJH.
[Tpunnun [Mroliresca.

[Ipoexr 18 N3obperenne paano [TonoBeiM. | YCTpOHCTBO M MPUHLINT JICHCTBHSA [Ipencras
«pa3BUTHE [TpuHIMIIBI pagUOCBS3H. papnonpuémuuka A.C.Ilonosa. JICHUE
CPEJCTB CBS3U» IpOEeKTa

«pa3BUTHE
CPEICTB
CBS3H»
Pacnpoctpanenue | 19 W3nydeHune 31eKTpOMarHUTHBIX | 3HATh U YMETh OOBSICHSTD Joxnans!
paZioOBOJIH. BosiH. TeneBuzaenue. Pazputue | ¢pusuueckue siBICHUS: 110 TeMaM
Paguonokanus CPEICTB CBS3HU. pacrnpocTpaHeHHe paJHOBOIIH, ypoKa.
pasvoNIOKALINS.
[IpuHIMNIBI IpreMa U MOTyYeHUS
TEJIEBU3MOHHOTO M300paXeHHUsI.
Kontponbnas 20 3HaHue GopmyI. IIpuMeHeHne 3HaHUH Ha IPAKTUKE. Kontposs
pabotaNe2 3HaHUH.
«DIIEKTPOMAarHuT
HbIE KOJIeOaHUs U
BOJIHBIY.
CaetoBbIe CgeroBble myun. |21 KopnyckynspHo- BOTHOBOM 3HaTh ¥ yMETh OOBSICHUTh Coob1ien
BOJIHBI. CkopocTb cBeTa nyanu3M. CBETOBBIE JTy4H. ¢bu3nyecKuil CMBICT U 3HAYECHUE 1€ HOBBIX
CKOpOCTb CBETA U METOABI €€ 3HAHUM.
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u3meperus. OnbiT Ou3o, ONbIT
Pémepa.

CKOPOCTH CBETa, Pa3BUTHUE B3TJISI0B
Ha MPUPOJTY CBETA.

3aKoH 22 3aKOH OTpa)KEHUS CBETA. 3HaTh U YMETh OOBSICHUTH CMBICT [Toctpoen
OTpakCHUsI CBETa ITpunnun I'roiirenca. (bu3nYecKrX 3aKOHOB: IPUHLIUI ue
[Toctpoenue n3odpaxeHuii B [roiirenca, 3aKOH OTpayKeHUsI CBETa. | M300pake
IJIOCKOM 3€pKaje. HUH B
@opMya TOHKOM JIMH3BI. IIJIOCKOM
[TocTpoenue n3o0paxeHuil B 3epKae»
TOHKOH JIMH3E.
3aKkoH 23 3aKOH MPEJIOMJICHHS CBETA. 3HaTh U YMETh OOBSICHATH CMBICIT Pemenue
IPEOMJICHUS [Tokazarens npenoMieHus, 3aKOHA IIPEJIOMJICHUS CBETA. 3a1a4
cBeTa OTHOCHUTEJIbHBIN, a0COIIOTHBIH 7
JlabopaTopHas 24 3HaTh (PU3UYECKUN CMBICIT Omnpenenenue moka3aTest Camocros
pabora a0COJIIOTHOTO TIOKA3aTes IIPEJIOMJICHUS, BBIIIOJIHEHHE TEJbHAS
«Omnpenenenue MIPEJIOMJIICHUS. MOCTPOCHUE N300paKEHUI pabora.
IIOKa3aTes
PETOMJICHUS
CTEKJIay.
Hucnepcus ceera. | 25 Hucnepcus ceera, OINbIT [TorrMaTh CMBICT GU3HYECKOTO Camocros
Herotona SBJICHUS (AUCTIEPCHUS CBETA). TEJbHAS
OOBsACHATH 00pa30BaHUE CIJIOIIHOTO | padoTa.
CIIEKTpa IPHU JAUCIIEPCHUH.
BonHoBbie 26 WnTepdepennus ceera. [ToHnmaTh cMbICHT (HU3HUECKUX Coo0b1en
CBOMCTBA CBETA: KorepentHocth. EcrecTBennblil | siBnenumii: Judpaxmus, € HOBBIX
UHTEepepeHIys, U TIOJIIPU30BaHHBIN CBET. UHTEepEPEHIHs, €CTECTBEHHBIN U 3HAHMUH.
mudpaxuus, [TonepedHOCTh CBETOBBIX BOJIH. | MOJISIPU30BAHHBIN CBET. Y METh
MOJIIPU3aLHSL. [Tonapuzanus ceera. OOBSICHATDH JaHHBIE SBICHUS
[IpuMeHeHne MoaIpU30BaHHOTO
cera. Jludpakuus ceeta.
JmdpakimonHas pemeTka.
Bune! uznyuenuit. | 27 N3nyyenue u cuexktpel. Bunbt 3HaTh BUJIbI U3IIyUYEHUN U Coob1ien
Hcrounnkn W3JIy4eHUH, CHEKTPOCKOII. HMCTOYHHMKOB CBeTa. PacrpeneneHne | M€ HOBBIX
CBETa. Pacnipenenenue snepruu B SHEPrUH B CIIEKTPE. 3HaHMH.

cnektpe. Criektpockorn. Buibl
CIIEKTPOB.

Tpu Tuna cnekTpoB. 3HaUeHUE
CHEKTPAJIbHOTO aHAJIN3A.
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[kana 28 [IIkana 31€KTpOMarHUTHBIX OCOoOEHHOCTH BUIOB M3ITyUEHU. Tecr
3JIEKTPOMAarHuTH BoJIH. MH(pakpacHoe, OOBACHATH LIKAITY
BIX M3JIyYEHUH. yIbTpaduoIECTOBOE U AJIEKTPOMArHUTHBIX BOJIH.
PEHTIE€HOBCKOE U3IIyUYCHHUE.
KoHnTtponbHas 29 3HaTh GOPMYIIBI. ITpumenenue nosyueHHbIX 3HaHuil | KoHTpoib
pabota Y YMEHMH IIpU peLIeHNH 3a/1a4. 3HaHUH.
Ne 3 «CBetoBbie
BOJIHBD»
Teopus 3 3aKOHBI 30 [TocTynater Teopuun 3HaTh NOCTYIAaThl TEOPUU Coobmien
OTHOCHUTEJIbH 3JIEKTPOJMHAMUK oTHocuTesbHOCTH. [IprHIIMI OTHOCHUTEJIBHOCTH, OTHOCUTEIBHOCTh | M€ HOBBIX
OCTH. Y Y IPUHLIUI OTHOCHUTEJIbHOCTU DWHIITENHA. | OAHOBPEMEHHOCTH. 3HAHUM.
OTHOCHUTEJIBHOCTH ITocTOSIHCTBO CKOPOCTH CBETA.
[Moctynater [IpocTtpancTBO M BpeMs B
TEOPHHU CIeLUaIbHON TeopuH
OTHOCHUTEIIBHOCTH OTHOCHUTEIIBHOCTH.
3aBUCUMOCTh 31 PenstuBucTckas TuHaAMUKA. 3HaTh ¥ yMeTb OOBSICHATh Pemenune
Macchl OT PensiTuBHUCTCKMIA 3aKOH CMBICJI TOHATHUS «PETSTHBUCTCKAS 3a1a4
CKOpOCTH. CJIO’KEHUS] CKOPOCTEH. JUHAMUKa». 3aBUCUMOCTbh MACChl OT
PenstuBucrckas PenstuBucTCkuil Xapakrep CKOPOCTH.
JMHAMUKA. UMIYJIbCA.
CBsI3b MEXIY 32 CBs3b Macchbl ¢ SHEprue. 3HaTh 3aKOH B3aUMO/JIeHCTBUS Pemenune
Maccon u E=mc?. Dueprus mokos. MacChl U DHEPTUU 3a71a4
SHEpruen
ATtomHas 12 SBnenue 33 TenoBoe n3myueHue. [ToHuMaTh U yMeTh OOBACHSTD Pemenune
¢buznka dororddexra. [TocTostnnas [1nanka. KBaHr, CMBICH MOHATUH: (HOoTOADDEKT, 3a/1a4
VYpaBHeHue E=hv, poTorddexT, 3aKkoHbI (GoTOH.
OUHIITENWHA. dboTodddekTa, ypaBHEHHE YpaBHeHue

OuHireitHa 11 porodddekra,
KpacHas rpaHuua. ['paHuisl
PUMEHUMOCTH 3aKOHOB.

OiHITeHa 115 poToappexra
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Pemenue 3anau 34 VYpaBHeHune DHWHIITEITHA 3HaTh GOPMYIIHI. Pemenne
3aza4.
DOTOHBI. 35 ®otonsl. ['unoresa Jle bpoinsa. | BenuuuHbl, XapakTepU3yroIue Coo0rmieH
[Tpumenenue [Ipumenenue GoTO37€MEHTOB. cBoiicTBa poToHa (Macca, CKOPOCTh, | M€ HOBBIX
dororddexra. JlaBiieHue cBera. SHEPTHsl, UMITYJIbC). Y CTPOMCTBO U 3HAHHMA.
MIPUHLIMI JEHCTBHS (JOTOIIEMEHTOB.
Crpoenue atoma. | 36 Crtpoenue atoma. OTBITHI Monenu Tomcona u Pezepdopaa.
OnpIT Pezepdopna. Monens Tomcona, | Onsit Pesepdopna Coo0bmieH
Pesepdopna. IJIaHETapHasi MOJIEJIb aTOMa M€ HOBBIX
3HaHUMI

KBaHTOBEIE 37 KBanToBble nocrynars! bopa. KBanToBsie nmocrynatsl bopa. Umets | CoolOmien
noctynatel bopa. Monens atoma Bogoponaa bopa. | moHsTHE O BEIHYKJACHHOM M€ HOBBIX
Jlazep Tpynnoctu Teopuu bopa. WHYIIUPOBAHHOM H3JIy4CHHH. 3HaHUHI

I'unoresa ne bporins. CBoiicTBa J1a3epHOr0 U3TyYECHHUSI.

Judpaxius 37eKTPOHOB. IToctrynatel bopa nns o0bsicHeHUS

Jlazepsl. MeXaHHU3Ma UCITyCKaHUs CBETa

aTOMaMH.

JlaGopaTopHas 38 JIuHeiyaTblie CIEKTPHI. [IpuMeHATh noayyeHHble 3HaHug Ha | OTY€T 1o
pabora IIPAKTHKE. pabore.
«Habmonenue
JIMHENYaThIX
CIEKTPOB»
o,B,y-m3myaenus | 39 dusnueckas nmpupoja, ceoiictea | O0macTu mpuUMeHEHus o, P, Y- CoobmieH
Crpoenne 1 00JIacTH IPUMEHEHHUS 0, B, Y- | u3nydeHus. Pusndeckue siBICHUs: M€ HOBBIX
aTOMHOTO Si7pa. u3nydeHus. Metozsl pasvoaKkTUBHOCTH, 0, [3, V- 3HaHUH.
S nepHble CUIIBIL. pPErucTpalmy 3JI€MEHTAPHBIX M3IIy4YEeHUSI.

YacTHULI.

3aKOH paJInOaKTUBHOTO

pacnana. Ilepuoa monypacnaza.
OHeprus CBA3H. 40 OHeprus CBA3U HyKJIOHOB B Pemars 3a1aun Ha cocTaBieHuE Pemenune
SAnepusie aape, AeQeKT Macchl, yAelbHas | sI€PHBIX peakluid, orpeieeHe 3a1a4y
peakuuu 9HEprus CcBA3U SnepHble HEU3BECTHOTI'O 3JIEMEHTA pEaKLUU

peaKiuu
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OHeprus CBA3U. 41 OHeprus CBA3U HyKJIOHOB B Pemate 3a1aun Ha COCTaBIICHUE Pewenne
SAnepusle a1pe, 1e(eKT MaccChl, yelbHas | SAEPHBIX PEaKLUi, onpeeIcHue 3a1a4
peaxkuuu SHEprus cBsA3U SnepHbie HEU3BECTHOTI'O 3JIEMEHTA peakLuu
peaxkuuu
[enenue snep 42 Henenue u cuntes siaep. Llennas | OObSACHATH JeneHue supa ypaHa, | Pemenue
ypaHa. sJIepHas peaKkiusl. LEMHYIO PeaKLuIo. 3ajau.
SnepHslit peakTop,
TepmosinepHble peakiuu.
[Ipumenenune 43 buonornueckoe nencreue Bimsinue pagnoakTHBHBIX Coobmen
s7iepHON PalliOAKTUBHBIX M3JICYECHUH. U3TYy4YeHUH Ha KUBbIE ust
SHEPIHH. SnepHas sHepreTuka. OpraHu3Mbl, Y METh IPUBOJAUTH y4aluxcs.
IPUMEPBI UCIIOIB30BAHUS SAEPHON
SHEPrUM B TEXHUKE,
Kontponbnas 44 3HaTh POPMYJIBL. IIpuMeHeHne 3HaHUM Ha IIPAKTUKE. Kontposs
pabora «ATomMHas 3HAHUM.
duzukay.
DeMeHTbI Enunas 45 Enunas gusuueckas kapTuHa dusnueckas KapTUHa MUPA. Coobmen
pa3BUTHS buznueckas MUpa. 1€ HOBBIX
Bcenennoi. KapTUHA MHPA. 3HAHUM.
Crtpoenue 46 ConHeyHas cucrteMa Crpoenne ConHEeYHON CUCTEMBI. CooOuien
ConneuHoit 3axons!l Kenepa. 3BE311b1 1 OnuceIBaTh ABMKEHHE HEOECHBIX Y€ HOBBIX
CUCTEMBL. VCTOYHUKHU UX SHEPTHUH. Tel 3HAHUH.
Cucrema 3emnst — | 47 ITnanera Jlyna — enuHcTBeHHBIM | CMBICH NOHATHI: M1aHeTa, 38e31a. | CooluieH
Jlyna. CITyTHUK 3eMJIH. M€ HOBBIX
3HAHUM.
OO6mue ceenenus | 48 Comnrie — 3Be31a. BayTtpennee ConHIle KaK ICTOYHUK JKU3HU Ha Coo0mien
o CounHiie ctpoenue ComHua. 3emuie 1€ HOBBIX
3HAHUM.
Hcrounukn 49 HcTounuku sHEPrUm U HcTouHMKH SHEPTUH U TPOLIECCHI, .
SHEPTUU U BHyTpeHHee cTpoenre ConHla | mpoTekatonire BHyTpu CoiHIa. CooOuien
BHYTpEHHEE 3Hatb cxemy cTpoeHust ConHua 1€ HOBBIX
ctpoenue CoJHIIA 3HAHUMN.
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®dusnueckas 50 3BE311bI 1 UICTOYHUKH HX 3HaHUS 3aKOHOB (DU3HUKH TS
pupoaa 3BE3 1. sHepruu. Kimaccudukamnms 00BsICHEHUS TIPUPOJIBI KOCMUYECKHX | TecT
3BE3I. 00BEKTOB.
Hamra I'anaktuka. | 51 T"anakTmka ITonsarue I'amakThka, Tect
[IpoctpanctBenn | 52 [IpocTpancTBEHHbBIE MAacIITAObI [Tonsarue Beenennas
ple MacCIITa0bI HaOrronaeMoii BeeneHHo. ®poHTaTb
Ha0J1r01aeMOi Bcenennas. HBII
Bcenennon. [Ipoucxoxaenue u 3BOIOLUS ompoc.
BCEJICHHOU
[ToBTOpenue. | 16 PaBHOMEpHOE 1 53 Tpaekropusi, cucrema oTcuéra, [lonsTuA: myTH, IEPEMELIEHHUE, Pemenue
HEPaBHOMEPHOE IIyTh NEPEMENLICHUE, CKAISIpHAsA | CKAJIIpHAs U BEKTOPHAs BEJIMYMHBIL. | 33/1a4 10
MNPSIMOJTUHENHO U BEKTOPHAsl BEJINYUHEL. YMeHue usmepsaTb Bpems, EI'D
JIBUKEHUE. Yckopenue, ypaBHEHUE paccTosHuE, CKOPOCTh U CTPOUTH
JBIDKCHUSI, rpadudecKas rpadukm.
3aBUCUMOCTb.
3aKOHBI 54 SIBneHue nHepuuu. 3aKOHbI 3HaTh ¥ IOHUMATh CMBICII 3aKOHOB Pewenue
Herotona. Hsrotona. HeroTona. YMers GpopMyiibl pu 3aj1a4 1o
peLIeHuy 3a1a4 EI'D
Cunsl B ipupoae. | 55 3aKOH BCEMUPHOTO TATOTECHHUS; 3HaTh 3aKOH BCEMUPHOTO TATOTEHUS,
CHUJIBI TSIKECTHU, YIIPYTOCTH, MOHATHUS: nedopmariusi, cuia
TPEHUSI. TSDKECTH, YIIPYTOCTU, TPEHUE, BEC Pemenue
Tejla. YMETh pelarh NpocTernme 3anau no
3a7a4U. EI'D
YMeTb NpUBECTH NPUMEPHI IEUCTBUS
CUJI U OOBSCHUTH MX IPOSIBIICHHE.
3aKOHBI 56 Nmmynec. 3aK0H COXpaHEHMS OOBACHATH U IPUBOJUTH IPUMEPHI
COXpAaHEHUS B HMITYJIbCA. 3aKOH COXPAHEHUS npakTuyeckoro Mcenoap30BaHus Pewmere
MEXaHHUKE. sHeprun. Pabora. MomHOCTb. (UBUYIECKUX 3aKOHOB.
DHeprusi. YMeTh BBIYUCIATH paboTy, ;iflg‘l 1o

MOINHOCTb, DHECPTHUIO, CKOPOCTH U3
3dKOHa COXpPAaHCHUA DOHCPI'UH,
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00BACHATE T PaHULBI MPUMCHUMOCTHU
3aKOHOB.

OcuoBbl MKT. o7 YpaBHenue Menpeneena- [LnanerapHast MOJENb CTPOEHUS Pewmere
Knaiinepona. M3omnpouecchl. aToMa, OIpeIeJICHHs U30 MPOLIECCOB.
Omnpenensars xapakTep 130 npolecca 3Earﬂgq 1o
1o rpaduKam
TemnoBble 58 Tennonepenaua. Komnuectso OcHoBHble IOHATHS. PaboTaTh C
SIBJICHUS. TEIUIOTHI. MICUXPOMETPOM. Pemenue
Brruucisate KoamuecTBo 3a1a4y
TEIUIOTHI.
TemoBbie 59 TeruioBbie JBUTATEIH. 3uanue hopmyn Pemenune
SIBJICHUS. KII/I TermoBoro nBurarens 3a1a4
TemoBbie 60 TennoBsie ABUTATEIH. 3uanue hopmyn Pemenune
SIBJICHUS KII/I TermmoBoro nBurarens 3a1a4
OnekTpocraTuka. | 61 DneKTpuyecKuil 3apsi. 3akoH 3aKOH KyJIOHA, 31€KTPOEMKOCTh Pewmere
KyJioHa. KongeHncatopsl u ux KOHJIeHcaTopa. Buibl coeauHeHuil. sanad.
MIPUMEHEHUE
3aKOHBI 62 3akon OmMma. [locnenoBatenbHoe | 3HaHue GOpMyII. Pewmere
MIOCTOSTHHOTO U NapaJuleIbHOE COeIMHEHNE sanad.
TOKA. MIPOBOIHHUKOB.
3aKOoHBI 63 Pa6ora, MomHOCTh 3nanue GopmyL. Pemrenne
IIOCTOSTHHOTO 3JEKTPUUYECKOTO TOKA. 3a/1a4
TOKa.
OnekTpuueckuii | 64 DIEKTPUUYECKHI TOK B 3aKOoH 3JIEKTPOIn3a Pewmere
TOK B Pa3JIMYHBIX Pa3IMYHbIX Cpelax.
cpeax. 3a/1au.
DNeKTpOMarHuTH | 65 MarnuTHO€ moJe. [TonsTHS: MarHUTHOE TIOJIE,
bI€ SIBJICHUSI. DNEeKTPOMarHUTHBIE BOJHBL, UX | AJIEKTPOMArHUTHOE TOJIE. Pewenune
CBOIiCTBa. DIIeKTPOMarHUTHBIE BOJHBI M KX 3a/1a4
CBOMCTBA.
DIIeKTPOMarHUTHOW WHTYKITHH.
66 DNeKTpOMarHuTHast UHAYKIUA. | YMEHHUE NPUMEHSTh Pa3IMuHbIE Pemmerme
DIIeKTpOMarHuTH (GhOpMyJITBI PU PEIICHUH 3a71a4. sanad

bIC SABJICHHA.
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Hrorosas 67 [IpakTHueckoe npuMEHEHUE Camocrosite
KOHTPOJIbHAS buznyecKux 3HAaHUM U YMEHUH. JbHas
pabora pabora.
O0o00marommii 68 [TpakTueckoe MIPUMEHCHHE

YPOK. (bu3nUecKux 3HAaHUH U YMEHUH.
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