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HHOACHUTEJIBHAA 3AIIMCKA

Pabouyas nporpamma no ¢gusuke 1is 10-11 kiaaccoB cocTaBieHa Ha OCHOBe:

— TpeOoBaHUN K pe3yslbTaTaM OCBOCHHS OCHOBHOH 00pa30oBaTeIbHON MPOTPaMMBI CPEIHETO
obumiero ooOpaszoBanus (OOIl COO), mnpencraBiaeHHbIX B @DenepaibHOM TOCYAapCTBEHHOM
obpazoBarensHoM crangapre (PI'OC) cpennero obmero odpazoBaHus,

— IIpumepHoit OCHOBHOI 00pa30BaTELHON MPOTPaMMbI CPETHETO O0IIEero 00pa3oBaHus;

— OcHOBHOI1 00pa30BaTeNbHOM POrpaMMbl CpeAHEro 00I11ero 00pa3oBaHUs MyHHUIIMIIATBHOTO
oOmieoOpa3oBaresnibHOro  yupexkaeHus «CpenHss oOmieoOpasoBarenbHas Imkoida Ne 3 uwm.
H.H.®enyrenko» n. Pakutnoe PakutsHckoro paiiona benropoackoii o6nacty;

— y4eOHOro IUlaHAa MYHUUUIAIBHOIO 001eo0pa3oBaTeabHOro yupexaeHus «CpenHss
oOuieobpasoBarenpHas mkosna Ne 3 um. H.H.®@epyrenko» n. PakutHoe PakutsHckoro paiioHa
benropoackoii obnacty;

— aBTOpCcKOW paboueld mporpamMmel mo ¢usuke mias 10-11 kmaccoB: @Pusmka. Paboune
nporpammsbl. [Ipeamernas nuHus yueOHukoB cepun «Kiaccmueckuit kype». 10-11 xmaccer: yued.
nocobue s 001Ieo0pa3oBaTeNbHbIX OpTraHu3aluii: 0a30BbIi W yriayOneHHeld ypoBHu / A.B.
[[Taranuna. — M.: [Ipoceemenune, 2017. — 91 c.

PabGouyas nporpaMmMa OpHEeHTHPOBAHA HA UCIOJb30BaHHe Y1eOHUKOB «Dusuka» nias 10 u
11 knaccoB cepuu «Kiaccnuecknii Kype»:

®dusnka. 10 knace: yueOHUK [T 0011e00pa3oBaTe/ibHBIX OpraHu3anuil (0a30Bblid ypoBeHb) /
['.51. Mskumes, b.b. byxoBues, H.H. Cotckuii; mon pen. H.A. IlapdentseBoit. — M.: [IpocBemienue,
2020. - 416 c.

®dwusuka. 11 kmacc: yaeOHUK s 001Ieo0pa3oBaTeIbHBIX OpraHu3anuii (0a30BBIi ypOBEHB) /
['.S. Msaxumes, b.b. Byxosues, B.M. Yapyrun; nox pea. H.A. IlappentseBoii. — M.: [Ipocsemenue,
2017.-432 c.

B mporpaMMe yuTeHBI OCHOBHBIE HJCH U TOJOKEHUS MpOorpamMmbl (POPMUPOBAHUS U PA3BUTHS
YHHUBEPCAJBHBIX y4eOHBIX JEHCTBHH JUIsi CpeaHero oOmero oOpa3oBaHuss H  COOJIOJCHA
IIpeeMCTBEHHOCTH ¢ [IprumepHoil mporpammoii o pusmuke A OCHOBHOTO 0011ero 00pa3oBaHusl.

[IporpaMMoii  MpenyCMOTPEHO  pa3BUTHE BCEX  OCHOBHBIX  BHJIOB  JESTENBHOCTH,
MPEJICTABICHHBIX B IPOTPaMMe OCHOBHOTO OOIIET0 00pa3oBaHusl.

OcBoenue mporpamMmbel 1o (uU3MKEe OOecleunBaeT OBJAJEHUE OCHOBAaMH  Y4eOHO-
UCCIIEIOBATEIILCKON JeSITETbHOCTH, HAYYHBIMH METOJAMH PEIICHHs Pa3jIMYHBIX TEOPETHUECKUX M
MPAKTUYECKHX 3a7au.

Metononoruueckorn ocHoBoii PI'OC COO sgBasgeTCsT CUCTEMHO-AEITEIBHOCTHBIA ITOOXO.I.
OcHOBHBIE BUIBI y4eOHOM JEATEIBHOCTH, PEICTABICHHBIE B TEMAaTHYECKOM IJITAHUPOBAHUU paboueit
IPOrpaMMBbl, MO3BOJISIOT CTPOUTH Ipoliecc 0OydeHHs Ha OCHOBE JIaHHOro mojxoja. B pesynbrare
KOMIETEHIIMH, CGOPMUPOBAHHBIE B IIKOJIE TPU U3YYeHUU (UBHKH, MOTYT BIIOCIEICTBUU
MCIIOJIb30BATHCS yUAIIUMHUCS B JTIOOBIX JKU3HEHHBIX CUTYaIUX.

Pabouas mporpamma BKJIIOYAET CIENYIOLINE pa3Iebl:

1. IlosicHuTenbHAs 3amKMcKa, B KOTOPOW KOHKPETH3UPYIOTCS OOIIME MEeTH CpPEIHEro
o0pa3oBaHus ¢ yUETOM crienuGUKU PU3MKHN KaK y4eOHOro mpeamMeTa.

. O0mas xapakTepucTHKa y4eOHOTO MpeaMeTa.

Mecto kypca ¢pu3uKu B y4eOHOM IJIaHE.

PesynbTarel ocBoeHUS Kypca GU3UKH — TNYHOCTHBIC, METANIPEAMETHBIE U MTPEIMETHBIC.
Copepxanue Kypca pU3UKH.

[TnanupyemMble pe3ynbTaThl H3y4eHUs Kypca GU3HUKH.

TemaTuueckoe IUIAHUPOBAHHE C OMPEAETICHUEM OCHOBHBIX BHJIOB YU4EOHOH NEesATEIHLHOCTH
yUanuxcs Mpu H3y9eHHH Kypca (QH3UKH.

8. TemaTnueckoe TUTAHUPOBAHHE C YKa3aHUEM KOJHYECTBA YacOB, OTBOJAMMEIX Ha OCBOCHHE
Ka)X10U TEMBI.

Nookown

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IIPEIMETA

®du3uka, Kak Hayka O HauOolee OOIIMX 3aKOHAX MPUPOJIBI, BHICTYMAas B KauecTBE Y4eOHOTO
mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKIAJ B CHCTEMY 3HaHHH 00 OKpYyKawIileM MHpEe.
[konpHBIA Kypc (PU3UKK — CUCTEMOOOPA3YIOMIMI Jisi €CTECTBEHHO-HAYYHBIX yUEOHBIX MPEIMETOB,
MOCKOJIBKY (DU3MYECKHe 3aKOHBI JIeKAT B OCHOBE COACPIKAHUS XHMHUHU, OHOJOTHH, (U3NICCKOMN
reorpadvu U aCTPOHOMHUH.

N3ydyenne (u3MKU SABISIETCS HEOOXOTUMBIM HE TOJBKO JUISI OBJIAJICHUS OCHOBAMHU OJHOW W3
€CTECTBCHHBIX HayK, SBISIONICHCS KOMIIOHEHTOW oO0miero oOpa3oBanus. 3HaHHEe (U3HKH B €€
UCTOPUYECKOM  pPa3BUTUU TIOMOTAeT YeJOBEKY TOHATh Tpouecc (GOpPMHUPOBAaHUS  IPYTHX
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COCTaBJISIIOLIMX COBPEMEHHOM KyJIbTyphl. [ 'ymMaHUTapHOE 3HaueHUE (PU3MKHU KaK 00sS3aTelbHON 4acTH
obmero oOpa3oBaHHS COCTOMT B TOM, YTO OHAa CIOCOOCTBYET CTAHOBJICHUIO MHPOMOHUMAHUS H
Pa3BUTHUIO HAYYHOTO CMOCO0Aa MBIIIICHUS, MO3BOJISIIONIETO OOBEKTHBHO OILIGHWBATH CBEACHHS 00
OKpyXkaromeM wmupe. Kpome TOro, oBianeHWe OCHOBHBIMH (DM3MUECKUMHU 3HAHHSIMH Ha 0a30BOM
YpOBHE HEOOXOAMMO MPAKTUYECKH Ka)KJJOMY Y€JIOBEKY B COBPEMEHHOM JKHU3HH.

Jusa pemenus 3agad  (QOpMHPOBAHUS OCHOB HAYYHOI'O MHPOBO33PEHUS, Pa3BUTUA
MHTEJUICKTYaJIbHBIX CIIOCOOHOCTEN M MO3HABATENIbHBIX HHTEPECOB IIKOJIBLHUKOB B MPOLECCE U3YUCHHS
(GU3MKK OCHOBHOE BHHMaHHUE CIEAYeT YACNSATh HE CTOJIBKO Iepelade CyMMBbI TOTOBBIX 3HAHUU,
CKOJIbKO 3HaKOMCTBY C METOJAMM HAy4YHOTO MO3HAHUS OKPYXKAIOUIEro MHpa, MOCTAHOBKE MpoOIieM,
TPeOYIOMIMX OT YYaIIUXCs CAMOCTOSTENIbHOM 1eATEIbHOCTH 110 UX Pa3pelIeHuIo.

Henu uzydenust GU3MKU B CpeIHEH MIKOIIE:

— (QopmupoBaHue y 0OOydyarolUXcsi YBEPEHHOCTH B LIEHHOCTH OOpa3oBaHUS, 3HAUUMOCTH
(U3MUeCKUX 3HAHUH JUTSI KaXKI0TO YEJIOBeKa HE3aBUCUMO OT €ro Mpo(hecCHOHAIBHON AeITeIbHOCTH;

— OBJIQJICHUE OCHOBONOJArawiuMu (U3MUYECKUMU 3aKOHOMEPHOCTSIMH, 3aKOHaMH H
TEOPHUSMU; paciupeHne 00bEMa UCIONh3yeMbIX (PU3UIECKUX MOHITHIA, TS PMUHOJIOTUN U CHMBOJIUKY;

— mnpuoOpeTreHrne 3HaHUK O (yHIaMEHTAIbHBIX (PU3NYECKUX 3aKOHAX, JIEKAIIUX B OCHOBE
COBpEMEHHOM (Qu3nyeckoil KapTUHBI MUpa, O Hauboyiee Ba)XXHBIX OTKPBITHSIX B OOJACTH (PHU3UKH,
OKa3aBIINX OIMPEIESIONIee BIUIHUE HA PA3BUTHE TEXHUKU M TEXHOJOTUM;, TOHMMaHUE (PU3NYECKOM
CYIIIHOCTH SIBJICHUH, HAaOJII0AaeMbIX BO BeeneHHoi;

— OBJIQJICHWE OCHOBHBIMM METOJAaMHU HAyYHOTO TO3HAHUS MPHUPOJIBI, HCIOJIb3YEeMBbIMU B
¢usuke (HaOMIO/IEHUE, ONHMCAHKME, U3MEPEHUE, BBIIBI)KCHHE THIIOTE3, MPOBEIACHUE SKCIECPUMEHTA),
OBJIaJICHE YMEHUSIMU 00pabaThiBaTh NaHHBIE SKCIIEPUMEHTA, OOBACHATH MONyYEHHBIC PE3yNIbTaThl,
yCTaHABIMBATh 3aBUCHMOCTH MEXAy (U3NYECKUMHU BEIWYMHAMH B HAOIIOJA€MOM SIBIICHUH, JEJIaTh
BEIBO/IBI,

— 0TpaboTKa yMEeHHs peniath (PU3nUecKue 3a/1a4ul pa3HbIX YPOBHEH CI0KHOCTH;

— npuoOpeTeHue: OIbITa Pa3HOOOpa3HON NeATEIbHOCTH, ONbITA MO3HAHUS U CaMOIIO3HAHMS,
YMEHHMH CTaBUTh 3aJaud, peliaTb MNpoOJeMbl, NMPUHUMATh pPELIECHUS, UCKaTh, aHAIM3UPOBATH U
oOpabareiBaTh MH(OPMAIIMIO; KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETCHLMN), HUMEIOUINX
VHHBEpPCATbHOC 3HAUCHHE: KOMMYHHKAIIMHM, COTPYJIHHYECTBA, W3MEpeHHH, 3S(DPeKTHBHOrO W
0€30MacHOTO UCIOJIH30BAHUS PA3TUYHBIX TEXHHUECKUX YCTPONCTB;

— OCBOGHHE CIOCOOOB UCIOJIb30BaHUSA (DU3UUYECKUX 3HAHUW JJIS PEIICHUS] TMPAKTHUYECKUX
3a/1a4, OOBSICHEHUSI SBJICHUM OKPY>KAIOIIEeH NeHCTBUTENLHOCTH, OOecTiedeH s 0€30MacHOCTH KU3HU U
OXpaHbl IPUPO/IBI;

— pa3BUTHE MO3HABATEIILHBIX MHTEPECOB, UHTEIJICKTYAIBHBIX U TBOPUECKUX CIIOCOOHOCTEN B
mpolecce MNpUOOpETeHHs] 3HAHUM C KCIONb30BAHMEM pA3IUYHBIX MCTOYHHUKOB HWH(MOpPMALUUA U
COBPEMEHHBIX HH()OPMALIMOHHBIX TEXHOJOTHH; yMeHUH QopmynupoBaTh U  0OOCHOBBIBATH
COOCTBEHHYIO TIO3MIIMIO IO OTHOIICHHIO K (U3MYeCcKor WHGOpMAIUH, MOJIy4aeMOl M3 Pa3HBIX
HMCTOYHHUKOB;

— BOCTHUTaHUE YBAXUTEIHHOTO OTHOIICHHS K YUYEHBIM U UX OTKPBITUSM, YYBCTBA TOPJOCTH 3a
POCCUICKYIO (PU3HUECKYIO HAYKY.

OcoOeHHOCTh 1IeTenoNaranus Juisi 0a30BOrO0 YpOBHA COCTOUT B TOM, 4YTO OOy4YeHHE
OpUEHTUPOBAHO B OCHOBHOM Ha (opMHpoBaHHE Yy OOydaroImuxcs oOIIedl KymbTyphl U HAay4HOTO
MHPOBO33PEHUSI, Ha UCIIOIH30BaHUE MTOTYICHHBIX 3HAHUI M YMEHUN B TIOBCETHEBHOM JKU3HMU.

Copepxanue Kypca (U3MKH B MPOrpaMMe CPEIHEro oOIiero o0pa3oBaHUs CTPYKTYpUPYETCS
HA OCHOBE (PU3WYECKUX TEOPUH UM BKIIOYAET CIEAYIOIIHE pa3felibl: HAay4HBI METOJA MO3HaHUs
MPUPOJIBI, MEXaHHKA, MOJIEKYJsipHas (U3MKa U TEPMOJMHAMHUKA, DIEKTPOJWHAMUKA, KONEOAHHS W
BOJIHBI, ONITHKA, CIIEIIAaIbHAs TEOPUsI OTHOCUTEIIBHOCTH, KBaHTOBAs (hM3HMKa, CTpoeHne BceneHHo.

MECTO KYPCA ®U3UKHU B YYHEBHOM IIJIAHE

B cootBeTcTBUMM C y4eOHBIM TUTAHOM KypCy (U3UKH CPEIHEW MIKOJIBI MPEIIIECTBYET KypC
bu3uKH OCHOBHOW MIKOMBI (7-9 Kiacchl), BKIFOYAIONIUN dJIEMEHTapHBIC CBEACHHS O (U3HUYECKUX
BEJIMYMHAX U SBICHUSX.

Ha oranme cpenHell MIKONBI BO3MOXHO H3y4€HHE OOYYAIONIMMHCS €CTECTBO3HAHUS JHOO
¢bu3uKy Ha 6a30BOM WJIH YTIIYOJIEHHOM YPOBHE.

Jannas pabouast mporpamma 1o Gpu3uke 1y 6a30BOTO YPOBHsI cocTaBiieHa u3 pacuéra 140 u 3a
nBa rona odoydenus (mo 2 4 B Hepenmto B 10 u 11 kiaccax); B mporpamme yureno 10% pesepBHOTO
BpeMeHH. Pe3epBHOE BpeMsi MOXKET OBbITh HCIIOJNIB30BAHO IJI YBEJIWYCHUS BPEMEHHM Ha HW3YYCHHE
OTJIIENbHBIX TEM Kypca (U3UKH B 3aBUCUMOCTU OT MOTPEOHOCTEN ydaluxcs. YUUTHIBAECTCS TaKKe TOT
¢akT, 4TO peanbHas MPOJOJKUTEILHOCTh YUeOHOTO IoJ1a BCETJa OKa3bIBA€TCS MEHbIIIE HOPMATUBHOM.



PE3YJIbTATBI OCBOEHUA KYPCA ®U3UKU

[IperonaBanre (U3MKK B CpeIHEH IIKOJIE HAMpaBJIEHO Ha JOCTHKEHHE OOyYaroIUMUCS
CIIEIYIOIINX JHYHOCTHBIX Pe3yJIbTATOB:

YMEHUE YIPABIIATh CBOCH I103HABATEIIbHOU IEATEIBbHOCTBIO;

— TOTOBHOCTb U CIHOCOOHOCTH K OOpa3oBaHMIO, B TOM 4HCIE CaMO00pa3OBaHHIO, Ha
MPOTSKEHUH BCEH KU3HU; CO3HATEIbHOE OTHOIICHHE K HEMpPEpbhIBHOMY OOpPa30BAHUIO KAK YCIOBHIO
yCIenHOM MpodecCHOHAIBHON 1 00IIECTBEHHOM A TeIbHOCTH;

YMEHUE COTPYAHMYATh CO B3POCIBIM, CBEPCTHHKAMH, JE€TbMHM MIIAJIIET0 BO3pacTa B
00pa3oBaTenbHON, y4eOHO-UCCIEeI0BATEIbCKON, IIPOSKTHOM U APYTUX BUAAX JICSATEIHHOCTH;

— c(hopMHpPOBaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyK{; OCO3HAHME 3HAYMMOCTH HAyKH, BJIaJCHHs JOCTOBEPHOM HH(pOpMAIMEd O TepeaoBBIX
JOCTUXKEHUSAX U OTKPBITUSX MHUPOBOH M OTEUECTBEHHOM HAyKH; 3aMHTEPECOBAHHOCTb B HAay4YHBIX
3HAHUAX 00 YCTPONCTBE MHUpa U 00IIECTBA; TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPYECTBY;

— YYBCTBO T'OPJIOCTH 32 POCCUHCKYIO (PU3UUYECKYIO HAYKY, T'YMaHHU3M;

— TOJIOXKUTEJIBHOE OTHOLLIEHUE K TPYy, LIEJIEYCTPEMIIEHHOCTD;

— 9KOJIOTMYecKasi KyJlbTypa, OEpe)KHOE OTHOIIEHUE K POAHON 3emiie, TPUPOJAHBIM OOraTcTBam
Poccun u mupa, MoHMMaHHe OTBETCTBEHHOCTH 3a COCTOSIHUE IMPUPOJHBIX PECYPCOB M Pa3yMHOE
IIPUPOJOIOIB30BAHKE.

MeTtanpeAMeTHBIMH Pe3yJIbTATAMHM OCBOCHUS BBIITYCKHUKAaMH CPEIHEN IIKOJIBI IIPOrPaMMBI
10 (PU3HKE ABISAIOTCS:

1) oceoenue pecynamusHvIX yHUGEPCATbHBIX YUEOHBIX OCLICMEUN:

— CaMOCTOATENIbHO ONpEeAENATh LENH, CTaBUTh M (OPMYJIHMPOBAaTH COOCTBEHHBIE 33/Ja4M B
00pa30BaTeNbHON 1€ATENbHOCTH U JKU3HEHHBIX CUTYalUsX;

— OLECHMBAaThb pECypchl, B TOM 4HCIE BpeMs H Jpyrue HEMaTepUallbHbIE PpECYpCHI,
H606X0,I[I/IMI>IG 11 JOCTHKEHMSI IOCTABJIICHHOM paHee LIeiy;

COIIOCTABJISITh UMEIOIINECS BO3MOXKHOCTU M HEOOXOAMMBIE JJIsl JOCTUKEHUS LIEJIN PECYPCHI;

— ONpEIENsITh HECKOJIBKO MyTeH JOCTUKEHUS MOCTAaBICHHOM 1IEJIN;

— 3a/1aBaTh apaMeTpbl U KPUTEPUH, 10 KOTOPHIM MOKHO OIIPEJEINTD, YTO 1IeJb JOCTUTHYTA;

— CONOCTaBJIATH MOJIYYEHHBIN pe3ybTaT JEATEIBHOCTH C IOCTABIEHHON 3apaHee LEbIO;

— O0CO3HaBaTh MOCJEACTBUS JTOCTUKEHUS MOCTABJIEHHOW LIETH B ACSITEIbHOCTH, COOCTBEHHOM
JKU3HU U )KU3HU OKPYKAIOLUX JIOJEH;

2) oceéoenue no3nasamenvbHbvIX YHUBEPCATbHBIX YUEOHBIX OCUCMEUIL:

— KPUTHYECKH OLICHWBATh U MHTEPIPETHPOBATH MHPOPMALIUIO C pa3HbIX MO3ULIMA;

pacrno3HaBaTh U (PUKCHUPOBATh MPOTUBOPEUHS B NH(OPMALIMOHHBIX UCTOUHUKAX;

— HCIIOJIB30BATh Pa3jM4YHBIE MOJEIbHO-CXEMAaTHUUECKUE CPEICTBA JJIs IPEICTaBICHUS
BBISIBJICHHBIX B HH()OPMAIIMOHHBIX HCTOYHHUKAX MTPOTUBOPEUUIL;

— OCYILECTBJIATh Pa3BEPHYTHIM HMH(OPMALMOHHBIN MOUCK M CTaBUTh Ha €r0 OCHOBE HOBBIE
(yueOHble ¥ TO3HABATENbHBIC) 33/1a4H;

— HCKaTh U HAXOJIUTh 0000LIEHHBIE CLIOCOOBI PELIeHNs 3a/1a4;

— MPUBOJAUTH KPUTHUYECKHE aPTyMEHThI KaK B OTHOLIEHHUH COOCTBEHHOI'O CY)KIEHHS, TaK U B
OTHOLLIEHUHU JEHCTBUN U CYKJIEHHUU IPYroro 4ejl0BeKa;

— aHaJIM3UPOBATh U MPeoOPa30BBIBATH MPOOIEMHO-TIPOTUBOPEUHUBBIE CUTYAIUH;

— BBIXOJUTHh 33 PaMKHM y4yeOHOro MpeaMeTa M OCYILECTBIIATH IIeJICHANPABICHHBINH IMOMCK
BO3MOXXHOCTH IIMPOKOT0 IIEPEHOCA CPEJICTB U CIIOCOOOB ACHCTBUS;

— BBICTPaMBaTh MHJIMBUAYAIbHYIO 00pa30BaTENbHYIO TPACKTOPHIO, YUUTHIBAsI OrPAaHUUEHHS CO
CTOPOHBI IPYTUX YYaCTHUKOB U PECYpCHBIE OTPaHUYEHUS;

— 3aHUMaTh pa3Hble MO3MIIMHU B TO3HABATEIBHON 1EATENbHOCTH (OBITh YYEHUKOM U YUUTEIIEM;
dopmynupoBaTh  00pa30BaTENbHBIA  3alpoCc W BBINOJHATH  KOHCYJIbTAaTHBHbIE  (YHKLIUHU
CaMOCTOSITENIbHO; CTaBUTh NpobiieMy M paboTaTh HajA €€ pelIeHHeM; YIPaBIsATh COBMECTHOU
MO3HABATEJIbHON 1€ATEIbHOCTHIO U OJUUHSATHCSA);

3) océoenue KOMMYHUKAMUBHBIX YHUBEPCATLHBIX YUEOHBIX OeUCmEUl:

— OCYUIECTBJIATDH JEJIOBYI0 KOMMYHUKALIMIO KaK CO CBEPCTHUKAMHM, TaK U CO B3POCIBIMU (Kak
BHYTpH 00pa30BaTEIbHOM OpraHnU3aluy, TaK U 3a €€ MpeIeaMu);

— IpPU OCYLIECTBICHUM TIPYNNOBOH paboThl OBITh KaK pPYKOBOAMUTENEM, TaK U UIEHOM
IPOEKTHOM KOMaHIbl B pa3HBIX poisiX (T€HeparopoM HJAeH, KPUTHKOM, HCIOJHUTEIEM,
IPE3EHTYIOLIUM U T. 1.);

pa3BEPHYTO, JIOTUMHO W TOYHO MH3JIaraTb CBOIO TOYKY 3pEHHUS C HCIOJIb30BaHUEM
aJIcKBaTHBIX (YCTHBIX U MMCbMEHHBIX) A3BIKOBBIX CPEJICTB;
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— pacrno3HaBaTh KOH(JIMKTOTEHHBIEC CUTYalluu U MPEAOTBPAIIATh KOH(PIUKTHI 10 UX aKTUBHOM
da3zsr;

— COIJIacOBBIBATh TO3MLMHU YICHOB KOMaHIbl B Tpolecce padoThl HaJg —OOMKM
POAYKTOM/pEIICHHEM;

— NPEACTaBIATh IYOJUYHO PE3yNbTaThl MHIUBHIYadbHONH W TPYNIOBOW JEATEIBHOCTH Kak
1epesl 3HaKOMOM, Tak U IIepe]l HE3HAKOMOM ayIUTOPUEH;

— noaduparb NapTHEPOB s JEJIOBOM KOMMYHHUKALlMM, HCXOJIi M3 COOOpa)keHUit
PE3yNbTaTUBHOCTU B3aUMOJECHUCTBUS, a HE JIMYHBIX CUMIIATHH;

— BOCIPUHHMMATh KPUTUUECKUE 3aMEUYaHMsI KaK pecypc COOCTBEHHOI'O Pa3BUTHS;

— TOYHO U €MKO ()OpMYIMPOBATH KaK KPUTHUYECKHE, TAK M 0J0OPUTEIHHBIC 3aMEYaHUS B IPEC
JIpyrux JioJell B paMkax JeJoBOW M 00pa3oBaTelbHOM KOMMYHHMKAalMM, H30eras Ipu 3TOM
JIMYHOCTHBIX OLIEHOYHBIX CYXKICHHH.

IIpenmMeTHBIMH pe3yJIbTATAMM OCBOCHHMS BBITYCKHUKAMU CPEJAHEW IIKOJBI IIPOrPAMMBI IO
bu3uke Ha 6az080m yposHe SIBIAIOTC:

— chopMHEpOBAaHHOCTH TPEACTABICHUN O 3aKOHOMEPHOW CBS3M U TO3HABAEMOCTH SIBJICHHIA
OpUpofibl, 00 0OBEKTUBHOCTH HAYYHOTO 3HAHUS, O POJIM M MecTe (PU3MKH B COBPEMEHHON Hay4dHOMH
KapTHHE MHUpA; [OHUMaHUE pPOIM (PU3UKK B (QOPMHUPOBAHUU KpYrozopa M (PYHKUHOHAIBHOMN
IPAMOTHOCTH Y€JIOBEKaA IS PEILICHUS IPAKTUYECKUX 3a/1a4;

— BJaJIeHHE OCHOBONOJAraruMy (pU3MYECKUMH MOHATHIMHU, 3aKOHOMEPHOCTSIMU, 3aKOHAMU
U TEOPUSIMH; YBEPEHHOE I10JIb30BaHUE (PU3NYECKON TEPMUHOIOTHEN U CUMBOJINKOM;

— c(hOpPMHUPOBAHHOCTb NPEACTAaBICHUNH O (U3NYECKON CYIIHOCTH SIBICHUM HPHUPOJIBI
(MEXaHWYECKHX, TEIJIOBBIX, JIEKTPOMarHUTHBIX U KBAaHTOBBIX), BUAAX MaTepUH (BELIECTBO U IOJeE),
JBUKEHUM KaK CIoco0€ CyIEeCTBOBAHUS MaTE€pPUM; OCBOGHHUE OCHOBHBIX MJIEH MEXaHHKH, aTOMHO-
MOJICKYJISIPHOTO YYEHHsI O CTPOSHHH BEIIECTBA, SJIEMEHTOB AJICKTPOAMHAMUKN M KBAaHTOBOW (DU3UKH;
OBJIa/ICHUE MTOHATUHHBIM allapaToM U CUMBOJIMYECKHM SI3bIKOM (DU3HKH;

— BJAJCHHE OCHOBHBIMH METOJAaMH HAayYHOTO TIIO3HAHMS, HCIONB3YEeMBbIMH B (HU3UKE:
HaOJr0IeHue, ONKMCaHue, U3MEPEHUE, SKCIIEPUMEHT; BJIaZIcHHe YMEHUSMH 00pabaThIBaTh Pe3ysbTaThl
U3MepeHuil, 0OHapyKUBaTh 3aBUCUMOCTb MEXAY (GU3NYECKUMHU BEJINYMHAMU, OOBACHATH I10JIy4YCHHbIE
pe3yNbTaThl U JeN1aTh BBIBOJIBI,

— BIIQJCHME YMEHHUSAMHU BBIIBHraTh THUIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIOJIATAIOIINX
(Gu3NYECKUX 3aKOHOMEPHOCTEH M 3aKOHOB, IPOBEPSITh HUX DSKCIEPHUMEHTAIbHBIMU CPEACTBAMHU,
bopMynupys LeNb UCCIEeIOBAaHUS; BIIAJICHHE YMEHMUSIMHM OIKCHIBATh U OOBACHATH CaMOCTOSTEIbHO
IPOBEAEHHBIE OKCIIEPUMEHTHI, AHAJIW3UPOBATh pPE3yJIbTaThl IOJYYEHHOHM U3 OJKCIIEPUMEHTOB
UHpOpMaLKH, ONPEAEIATh JOCTOBEPHOCTH MOJIyYEHHOTO pPe3ybTaTa;

— yYMEHHE pelaTh NpocThle GU3NIECKUE 3a/1a4H;

— c(opMHpPOBAaHHOCTh YMEHHUSI MPUMEHATH MOJTYYEHHbIE 3HAHUS ISl OOBSICHEHUS YCIOBHM
npoTeKkaHus (U3UYECKUX SIBICHUH B NPUPOAE U JJS TNPUHATUS NPAKTHUUECKUX pEHIeHUH B
MIOBCEIHEBHOM JKN3HY;

— TOHUMaHHE (U3NYECKUX OCHOB U NMPUHIUIOB JAeWCTBUA (pabOThl) MAIIMH U MEXaHU3MOB,
CPEZCTB MEPEBIXKEHUS U CBSI3U, OBITOBBIX MPUOOPOB, MPOMBIIUIEHHBIX TEXHOJIOTHYECKUX MPOLIECCOB,
BIIMSTHUS X HA OKPY>KAIOIYIO CPENly; OCO3HAHUE BO3MOKHBIX IPUUMH TEXHOTEHHBIX U SKOJOTHYECKHUX
Karactpod;

— c(hOpMHPOBAHHOCTh COOCTBEHHOW MO3MILMHU M0 OTHOIICHUIO K (QHU3MUecKoil nH(popMmaluu,
M10JIy4a€MOM U3 pa3HbIX HCTOUYHUKOB.

COAEPKAHUE KYPCA ®U3UKHN B COOTBETCTBUHA
C ABTOPCKOH ITPOI'PAMMOMU A.B. LIATAJIMHOHU

BA30BbI YPOBEHD

Du3nKa M eCTeCTBEHHO-HAYYHbIH MeTO/] O3HAHUS NPHPOIbI

®dwusuka — pyHIaMeHTalIbHAas HayKa o ipupoae. HayuHsiil MeTo] MO3HAHMUS.

Meroasl uccnenoBanus (U3MYECKUX sBIEHUNA. MopenupoBaHue (QU3HUECKUX SBICHUU H
nporeccoB. Hayunpie (akTel U rumore3sl. Du3WyYecKrue 3aKOHBI U TPAHUIBI UX TPUMEHHUMOCTH.
Du3nyecKue TEOPUH U MPUHIUIT COOTBETCTBUA. Pu3nyeckre BeaudyuHbl. [lorpemHoctu u3mMepeHuit
¢busnueckux BenwuuH. Ponk u mecto Gu3mku B (HOPMHUPOBAHMHM COBPEMEHHOW HAYyYHOW KapTHHBI
MHpA, B MPAKTUYECKON ACATEILHOCTH JIIOAeH. Duszuka u Kyromypa.



Mexanuka

'panuubpl  NPUMEHUMOCTH  KJIACCHMYECKOM  MexaHuku.  [IpocTtpaHcTBO W Bpewms.
OTHOCUTENBHOCTh MeXaHH4YecKoro nBikeHus. Cucrembl otcuéra. CkalsipHble U BEKTOPHBIE
¢usndeckue BenmuuuHbl. Tpaektopus. [1yte. Tlepememenne. CkopocThb. Yckopenue. PaBHomMepHOE 1
PaBHOYCKOPEHHOE MPSMOJIMHEITHOE JIBIKEeHHE. PaBHOMEpHOE ABUKEHHUE IO OKPYKHOCTH.

B3aumoneiicteue Ten. fABnenue wmHepuuu. Cuna. Macca. MHepuuanbHble CUCTEMBI OTCUETA.
3akonsl auHamuku Heiorona. Cuia TspkecTH, BeC, HEBECOMOCTh. CHIIBI YIPYrOCTH, CHJIBI TPEHHS.
3aKOHBI: BCEMUPHOTO TATOTeHUs, ['yKa, TpeHus. Mcnonvzoeanue 3aKkOHO8 MeXaHUKU O0Jisl 0ObACHEHUs
08udICenUss HebeCHbIX mejl U OJis PA38UMUsi KOCMUYECKUX UCCIe008AHUIL.

NMnynsc MaTepyalbHOW TOYKHM U CUCTEMBI. VIMITylIbC CHIIBI. 3aKOH COXPAHEHHUS UMITYJIbCA.
Mexanuueckasi padbora. MomHocTb. Mexanudeckasi SHEpTrHsi MAaTePUAIbHON TOYKH M CHCTEMBI. 3aKOH
COXpaHEHMsI MEXaHUUECKOM Heprun. PaboTa CHIIbl TSXKECTH U CUJIbI YIIPYTOCTH.

PaBHOBecue MarepuarabHOM TOYKM U TBEPAOrO Tejla. MOMEHT CWIBL. YCIOBUS PaBHOBECHS.
PaBHOBecue xuakocTH U raza. [laBnenue. /Jeusicenue scuokocmu.

MouaexkyasipHasi (PM3MKa ¥ TEPMOAUHAMHUKA

MonekynsipHo-kunetnueckass teopusi (MKT) crpoenus BemiectBa M €€ 3KCIIEpUMEHTAJIbHBIE
JI0Ka3aTeNnbCcTBa. TerioBoe paBHOBecHEe. AOCOIIOTHAS TeMIepaTypa KaKk Mepa CpeHell KUHEeTHYeCKOU
SHEPIrUH TEIUIOBOTO JBWKEHUS 4YacTUL BewiecTtsa. Mopenbp wuaeanbHOro rasa. JlaBineHue rasa.
VYpaBHEeHUE COCTOSIHUS UACAIBHOIO raza. Y paBHenue MeneneeBa-Kianeiipona. ['a30Bbie 3aKOHBI.

ArperaTHble COCTOSIHUS BEUIECTBA. B3anMHbIE IpeBpallleHus )KUIAKOCTU U rasa. Biaasichocmb
6030yxa. Mogens ctpoenus xxuakocreid. [loBepxHocTHoe HaTsbkeHue. Kpucramnnueckue u aMmopQHbie
Tena.

Buytpennss sueprusi. Pabora u Teromnepenaya kak crocoObl HM3MEHEHHS BHYTPEHHEU
SHEpPruu. YpaBHEHUE TeruioBoro Oananca. I[lepBbiii 3akoH TepMmoauHaMuku. HeoOpaTumocTh
Ter1oBbIX mpoueccoB. [Ipunnunst aeiictBus n KIIJ[ TernnoBeix MammH.

OCHOBBI 2/1eKTPOAHHAMUKH

DnexTpuueckue 3apsaabl. 3aKOH COXPAaHEHUs AJIeKTpudecKoro 3apsaaa. 3akoH Kymnona.

Onexrpuueckoe mnose. Hanpsxk€HHOCTP M NMOTEHLHMAN 3JIEKTPOCTATHYECKOro mnousisd. JInHum
HaNpsDKEHHOCTU M OKBUIOTEHIMANbHbBIE MTOBepXHOCTU. [IpuHnun cynepno3unuu noneit. /lposoonuxu
U OUIIEKMPUKU 8 IIeKmpuyeckom noe. NeKTpoéMkocTb. Konaencarop.

[Tocrosinublil anexTpuueckuit Tok. Cumia Toka. Comporusnenue. [locienoBarenbHoe U
NapajuleJIbHOE COEAVHEHHUE NPOBOJHUKOB. 3akoH J[xoynsa-JleHna. DneKkTpoaBumkyias cuia. 3aKOH
Oma 17151 ToJTHOM Lenu. DNEeKTPUUYECKU TOK B POBOJHUKAX, SJIEKTPOJIMTAX, TOIYIPOBOIHUKAX, Ta3ax
u Bakyyme. Ceepxnpoeooumocme.

MarnuTtHoe mnosne. BeKTop MHAYKIMM MarHUTHOTO MOJsA. JlelicTBME MarHUTHOTO IOJS Ha
IPOBOAHMK C TOKOM WM JBWXKYLIYIOCS 3apsbkeHHyro dactuny. Cuwia Ammnepa u cuna JlopeHna.
MarHuTHbIE CBOMCTBA BELIECTBA.

SIBneHne DSNEKTPOMAarHUTHOM UWHAYKUMH. MarautHeiii nortok. IlpaBuio Jlennma. 3akoH
ANIEKTPOMATHUTHOM MHAYKIMH. SIBIeHNE CaMOMHAYKIMHU. IHIYKTUBHOCTh. DJIIEKTPOMATrHUTHOE MOJIE.
DHepaus I1eKmpoMaASHUMHO20 NOJ.

Koaed0anus 1 BOJTHBI

Mexanuueckue konebanus. [apmonuveckwe konebanus. CBOOOIHBIC, 3aTyxalollue,
BBIHYKJICHHBIE KosieOanus. [IpeBpatienus sHeprun npu KojaebaHusx. Pezonanc.

DnexTpoMarHuTHeIe KoneOanusi. KoneOaTenbHblil KOHTYp. [lepeMeHHBIH 2MeKTPUIEeCKH TOK.
Peszonanc 6 snekmpuueckoti yenu. Kopomkoe samvixanue.

Mexanuueckue BOJHBL. [lpomonbHbie W monepeuHble BOJIHBI. CKOpPOCTh M JIJIMHA BOJIHBIL.
Hnmepghepenyus u ouppaxyus. Snepeuss 6onnvi. 36yK06ble 0JIHbIL.

DNEeKTPOMarHuTHbIE  BOJIHBI. CBoiicTBa  3JIEKTPOMAarHUTHBIX  BOJIH. Jlmana3oHbl
AJICKTPOMArHUTHBIX U3TyUYEHUN U WX TIPAKTHIECKOE MPUMECHECHHE.



Onrtuka

I'eomerpuueckass ontuka. CKOpPOCTh CBe€Ta. 3aKOHBl OTPaXEHUS M TPEIOMJICHHS CBETa.
@®opmyna TOHKOW NUH3BL. BoiHOBBIE cBoOiicTBa cBera: aucnepcus, WHTepdepeHuus, AUPpaKIus,
MOJISIpUA3ALHSL.

OcHOBBI CIIEIHATIBHOI TEOPUH OTHOCUTEJIbHOCTH
HOCTy.HaTBI TeOpI/II/I OTHOCUTCIBbHOCTU MU CJICACTBHUA HN3 HHX. I/IHBapI/IaHTHOCTB MOI[YJISI
CKOPOCTH CBETa B BaKyyMe. JHeprus mokosi. CBs3b MacChl M SHEPTHH CBOOOHOM YaCTHIIHI.

KBanToBas pusuka. ®u3uka aroMa 4 aTOMHOI0 si/ipa

l'uroreza M. Ilnanka. @otosnekrpuueckuit 3pdexr. OmbiTel  CroseToBa. 3aKOHBI
dotoarpdekra. Ypasuenue Diinmreiina. ®oron. KopryckymsipHo-BoaHOBOM nyanu3m. Coomuouterue
Heonpedenennocmeii I etizenbepea.

[InanerapHas mozenp atoma. OObSCHEHHE JHMHEWYATOrO CHEKTpa BOAOPOJAa Ha OCHOBE
KBaHTOBBIX ITOCTYJaTOB bopa.

CocTaB M CTpOGHHME aTOMHBIX SiA€p. DHEPrusl CBSA3M aTOMHBIX snep. BuIbl pagroaKTHBHBIX
IIPEBpaIEHU aTOMHBIX S7ep. 3aKOH paJMOaKTUBHOIO pacnajaa. SnepHele peakiuu. Llennas peakuus
nenenus sanep. [lpumenenue sdeproii sHepauu.

OnemeHTapHble YacTUlibl. DyH1aMEHTaJIbHbIE B3aUMO/IEHCTBUS.

Ctpoenue BcesienHoit

ConHeuHas cucTeMa: IUIaHETHl U Mainble Tena, cuctema 3emisi-Jlyna. CTpoeHue U 3BOIIOLMS
Counnna u 38€31. Kimaccudukanms 38€31. 3BE3/1bI 1 HCTOYHUKH WX SHEPTHH.

INanaxkTuka. CoBpeMeHHbIE NPEJICTaBICHHs O CTPOSHUH U 3BOIIOIMU BeenenHoM.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
YYEBHOI'O IPEJMETA «®U3UKA»

B pesyabtate u3yuenusi yyeOHoro mpeamera «®u3uka» Ha YPpOBHe cpelHero o0Iero
o0pa3zoBaHus:

BbinycKHHUK Ha 62a30BOM ypPOBHE HAYYHTCH:

— JEMOHCTPUpPOBaTh Ha NMpUMepax pojib U MecTo (pu3uku B (HOpMUPOBAHMHM COBPEMEHHOU
Hay4YHOH KapTUHBI MHUpPa, B Pa3sBUTHU COBPEMEHHOH TEXHUKHM M TEXHOJOIMH, B MPAKTUYECKOH
NeITEeILHOCTH JIFOAEH;

— JEMOHCTPUPOBATh Ha MPUMEPAX B3aMMOCBS3b MEXIY (DU3UKON U JIPYTMMHU €CTECTBEHHBIMU
HayKaMu;

— yCTaHaBJIMBATh B3aHUMOCBS3b €CTECTBEHHO-HAyUYHBIX SBJICHUNH U TNPUMEHSATH OCHOBHBIE
du3nvecKre MOJETH TSl UX OMHCAHUS ¥ OOBSICHEHHUS;

— HCNONb30BaThb HHGMOpMaLKI0 (U3MUECKOTO COAEpKAHMS MpPU pPELICHUU Y4eOHBIX,
NPAaKTUYECKHUX, NMPOEKTHBIX U HCCIENOBATEIbCKUX 3ajjau, UHTErpUpysd MH(POPMALMIO U3 PA3IUYHBIX
UCTOYHUKOB M KPUTHUYECKH €€ OLIEHUBA;

— pa3nuyaTth ¥ yMETh HCIIOJB30BaTh B Y4€OHO-HMCCIEIOBATEIBCKON NESTEIHHOCTH METOIBI
HAYYHOTO TO3HaHWs (HaONIO/EeHUe, ONMCaHWe, M3MEPEHHE, DKCIIEPHMEHT, BBIIBHKCHHUE THUIIOTE3BI,
MOJICIUPOBAaHUE U Jp.) U (POPMBI HAYYHOTO TMO3HAHUS ((aKThl, 3aKOHBI, TEOPUHU), JIEMOHCTPUPYS Ha
IpUMepax UX poiib U MECTO B HAYYHOM IIO3HAHUH;

— TPOBOJAWTH TpPSIMBIE ¥ KOCBEHHBIE W3MEHEHHUS (H3MUECKUX BEIWYMH, BbIOMpas
U3MEPUTENbHBIE TPUOOPBI C y4eTOM HEOOXOJIMMON TOYHOCTH W3MEPEHHH, IUIAHHPOBATH XOJ
U3MEpPEeHU, NOay4aTh 3HaAUCHHE U3MEPIEMON BEJIMYMHBI U OI[CHUBATh OTHOCUTEIBHYIO IMOTPEIIHOCTh
10 33JJaHHBIM (hopMyTaMm;

— TPOBOJUTH MCCIENOBAHHS 3aBUCHMOCTEH MEXIY (DPU3MUECKUMH BETUYWHAMHE: TPOBOJHTH
U3MEPEHUsT W OIpPENeNsATh Ha OCHOBE HCCIICAOBAaHMS 3HAUYEHHE I1apaMeTpoOB, XapaKTEPH3YIOIINX
JTAHHYIO 3aBUCUMOCTb MEX/y BEIMYMHAMH, U JIENIaTh BHIBOJ] C YUETOM MOTPEIIHOCTH U3MEPEHUI;

— HCHOJB30BaTh JUIS ONHMCAHUS XapakTepa MpOTeKaHUs (PU3MUYECKHX MPOLECCOB (PU3NYECKHE
BEJIMYMHBI U IEMOHCTPHPOBATH B3aUMOCBSA3b MEXKY HUMU;

— HCHOJB30BATh Ul ONMCAHUS XapaKTepa NPOTEKaHUs (PU3MUECKHX MPOLECCOB (PU3NYECKHE
3aKOHBI C YYETOM I'PAaHUI] UX IPUMEHUMOCTH;

— pemaTh KayecTBEHHBIC 33/1a4M (B TOM YHCJE U MEXKIPEAMETHOTO XapakTepa): UCIONb3Ys
MoJenu, (pU3nYecKre BEJIUYMHBI U 3aKOHBI, BBICTPAUBATh JOIMUYECKH BEPHYIO LIENIOYKY OOBSICHEHUS
(mokazaTenbCTBA) MPEIJIOKEHHOTO B 3a7a4e Mporiecca (SIBICHUS);



— pelaTh pacyeTHbIE 33Ja4d C SBHO 3aJlaHHOW (U3MYECKON MOJEIbIO: Ha OCHOBE aHAJIN3a
YCIOBHS 3a/laud BBIAEIATH (DPU3MUYECKYI0 MOJENb, HAaXOAWUTh (U3NYECKHE BEIMYUHBI M 3aKOHBI,
HEOOXOUMBIE M JIOCTATOYHBIC I €€ PEIICHHUs, NMPOBOAUTH PACUYETHl U TPOBEPATH IMOTYUCHHBIN
pe3yJbTaT;

— YUYUTHIBaTh TI'PAHUIIBI NPUMEHEHHUS W3YYEHHBIX (QU3NYECKUX MoJeNed MpH peleHun
(GU3NYECKUX U MEXITPEIMETHBIX 3a7ay;

— HWCHOJB30BaTh HMH(GOPMAIMIO M NPUMEHATh 3HAHUS O MPHUHLIUIAX pabOTHl U OCHOBHBIX
XapaKTEPUCTHKAX M3YYEHHBIX MAIIMH, TPUOOPOB M APYTHMX TEXHUYECKUX YCTPOMCTB Ui PELICHUS
IPAaKTUYECKHUX, YUeOHO-UCCIIE0BATEIbCKUX U IPOSKTHBIX 3a]a4;

— HCHOJb30BaTh 3HAHUA O QU3NYECKUX OOBEKTAX U Ipolleccax B MOBCEJAHEBHOM >KU3HU Ui
obecrieyeHnss 0€30MACHOCTH NpPU OOpAIIEHWH C MPUOOPAMU M TEXHUYECKUMHU YCTPOWCTBAMH, IJIS
COXpaHEHHUs 310POBbsl U COOJIIOJIEHUSI HOPM 3KOJIOTMYECKOTO MOBEJEHUS B OKpYXarolle cpene, s
IIPUHSATHS PEILICHUN B IOBCEHEBHOM KU3HHU.

BbinyckHUK Ha 6a30BOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYUUTHCSH:

— NOHUMAMb U OOBACHAMb YELOCMHOCHb (DUUYECKOU MeopulU, paziudams cpanuybl ee
NPUMEHUMOCTU U MECMO 8 P50y OPYeux (hu3uieckux meoputi,

— e1ademv  npuemMamu  NOCMPOEHUs.  MeOpemudeckux  O0OKA3ameibCcmes, d  MmMakdice
NPOCHO3UPOBAHUA OCOOEHHOCMeEU NPOMeKaHus QU3UYeCcKUX ABNeHUll U NpoYecco8 HA OCHOBe
NOJLYYEHHBIX MeOPemU4ecKUx 66160008 U OOKA3AMENbCME,

—  Xapakmepuzoeams — CUCIEMHYIO — C653b  MeJXCOY  OCHOBONONACAIOWUMU — HAYYHbIMU
NOHAMUSIMU. NPOCMPAHCMBO, 8PEeMsl, Mamepusi (8ewecmeo, nojie), O8UNCEHUe, CULA, IHEPIUs;

— 8bl0BUCcAMb  2UNOMe3bl  HA ~ OCHO8e  3HAHUA  OCHOBONONALAIOWUX — (DUBUYECKUX
3aKOHOMeEpPHOCMell U 3AKOHO8,

—  CAMOCMOSIMENbHO NIAHUPOBAMb U NPOBOOUMb (PU3UYECKUe IKCNEPUMEHMbL,

— Xxapaxkmepuzogams  2100aNbHble  NpoOIEMbl,  cmosiyue  neped  Uelo8eYeCmEOM:
9HepeemuuecKue, colpbesble, IKON0SUUECKUe, — U POlb PUIUKU 8 PEeUeHUU JIMUX Npooaem;

— pewams npaKmuKko-opUeHmMuUpoB8anHvle KauecmeeHubvle U paciemuvle QuzuyecKue 3a0adu ¢
8vlbopom  uzuueckol Mooenu, UCNONL3YS HECKOAbKO (U3UYeCKUX 3aKOHO8 Uiy  Gopmyi,
CBA3LIBAIOUUX U3BECTNHBIE (PUZUYECKUE BETUYUHDL, 8 KOHMEKCIE MENCNPEOMEMHBIX C8s3ell;

— 00BACHAMb NPUHYUNBL PAbOMbl U XAPAKMEPUCTIUKU UZVUEHHbIX MAWUH, npudopos u
MEXHUYECKUX YCMPOUCME,

— 00BACHAMY YCIO8US NPUMEHEHUS (Pu3udecKux mooeiel npu peuleHuu Guauieckux 3aoad,
Haxo0ums a0eK8amuylo NpedioXCeHHOU 3a0aue GuauUyeckyio Mooelb, papeulams npoodiemy Kak Ha
OCHOB8E UMEIOWUXCS 3HAHUL, MAK U NPU NOMOWU MEMOO08 OYEHKHU.



TEMATHYECKOE INIAHUPOBAHME C OIPEJIEJIEHUEM OCHOBHBIX BUJIOB YUEBHOM
AEATEJIBHOCTH OBYYAIOIIUXCA ITPU U3YYEHUU KYPCA ®U3UKU

TemaTnyeckoe CopepxaHue 1o TeMam OcCHOBHBIE BU/IbI JESITEILHOCTH 00YYaIOIINXCS
IUIAHUPOBAHHE
10 kaacc (70 yacoB)
Beenenue. ®U3HKA M €CTECTBEHHO-HAYYHBII MeTO/I IO3HAHUS NIPUPOABI
duzuka u ®dusnka - GpyHIaMEHTaJIbHAs HAyKa O OOBACHATH Ha KOHKPETHBIX IIpUMeEpPax pojb U MecTo (HhU3UKH B HOPMUPOBAHUU
ecTeCTBEHHOHAYYHbIH npupone. Haydnslii MeTo mo3HaHHUS. COBPEMEHHOM Hay4HOH KapTUHBI MUPA, B PA3BUTUU COBPEMEHHBIX TEXHUKH U

METO/ MO3HAHUS NMPUPOABI

(14)

Metoap! uccineqoBanus PU3NIECKUX
sBIeHU. MoaenpoBanne GU3NIECKUX
ABJIEHUN U npoueccoB. Ouznueckue
BenuuuHbL. [lorpemnoctu n3mepenui
¢uznueckux BennynH. PU3NYECKUE 3aKOHBI
Y TPaHULBI UX IPUMEHUMOCTH.
Puznyeckue TEOPUH U IPUHLIAII
COOTBETCTBHUS.

Poub 1 MecTo ¢u3nku B GOpMHPOBAHUHT
COBPEMEHHOM HAYYHOU KapTUHBI MHUpPA, B
IIPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.
Duzuka u Kyrbmypa.

TEXHOJIOIMH, B IPAKTUYECKOM NEATEIBHOCTH JIIOAEH. JleMOHCTpUpOBaTh HA
pUMEpax B3aUMOCBSI3b MEKIY GU3NKOHN U APYTUMHU €CTECTBEHHBIMH HAyKaMHU.
BocnponsBoauTh cXeMy Hay4yHOT'O II03HAHUS, IPUBOJUTH IPUMEPSHI €€
UCII0JIb30BaHus. J[aBaTh onpezeeHne NOHATUI U paclio3HaBaTh UX: MOJEIb,
Hay4Has TUIIOTEe3a, (U3NUecKas BEINYNHA, (PU3NUECKOE SBICHUE, HAYIYHBIN (aKT,
¢du3nveckuii 3aK0H, GU3NIECKast TEOPUS, TPUHIIUIT COOTBETCTBUS. OOOCHOBHIBATH
HE00XO0IMMOCTh MCII0JIb30BaHMsI MOJIeNe /171l ONUCaHusl GU3NUECKUX SBJICHUNA U
npoueccos. [IpuBoanuTE IpUMeEpBI KOHKPETHBIX SIBJICHUH, IIPOLIECCOB U MOJENEH IS
UX OIHUCAHMSL.

[TpuBoAMTE TpUMEpPHI (HPU3NIECKUX BeTUInH. DOpMYIHPOBATH GU3NIECKHE 3aKOHBI.
VYKa3pIBaTh I'paHULIbI IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.

[TpuBOANUTE MPUMEPHI UCTIONB30BAHUS (PU3NUECKUX 3HAHUH B )KUBOIUCH,
apXUTEKTYypE, 1eKOPAaTUBHO-IIPUKIIATHOM UCKYCCTBE, MY3bIKE, CIIOPTE.

Oco3HaBaTh LICHHOCTh HAYYHOT'O TIO3HAHUS MHpA JIJIsl YEJIOBEUECTBA B IIEJIOM U IS
Ka)KIOr0 4EJIOBEKA B OTJEIbHOCTH, BA)KHOCTb OBJIA/IEHUS METOJIOM Hay4HOT O
MO3HAHUSA JJIS IOCTHIKEHUS yCIexa B JII0OOM BHJI€ IPAKTUYECKOH e TeTbHOCTH.
["'0TOBUTH Mpe3eHTAIMH U COOOIIEHNUS M0 U3YYEHHBIM TeMaM (BO3MOXKHbIE TEMBbI
IIPEJICTaBJICHbI B YUEOHHUKE).

MEXAHUKA (25 1)

Kunematuka (7 4)

Mexannueckoe nBuxkeHue. CUCTEMBbI
OTCUETA.

CkansipHble U BEKTOpHbIE (PU3UYECKHE
BEIMYUHBL. MarepuanbHas TOUKa.
IlocTynarenpsHOE NBUKECHUE.

Tpaexropusl, MyTh, IEPEMEILICHHE,
KOOPJIMHATA, MOMEHT BPEMEHU, TPOMEKYTOK
BPEMEHU.

3aKOH OTHOCUTEIIBHOCTH JBUKECHMSL.
PaBHOMEpHOE NPSIMOJIMHEWHOE ABUKEHUE.
CKopocTh paBHOMEPHOTO MIPSIMOJIMHENHOTO

JlaBatb onpeneneHre MOHATUN: MEXaHUYECKOE ABUKEHUE, TOCTYNATEIbHOE
JIBIDKEHHE, PABHOMEPHOE JIBIKEHUE, HEPABHOMEPHOE JIBIKEHUE, PAaBHOYCKOPEHHOE
JIBIDKCHUE, IBUYKEHUE TT0 OKPYKHOCTH C IMTOCTOSTHHOW CKOPOCTBIO, CHCTEMa OTCUETA,
MarepuaibHasi TouKa, TPAeKTOpUs, IyTh, IEpEMELIEHUE, KOOPAUHATA, MOMEHT
BPEMEHHU, TPOMEKYTOK BPEMEHHU, CKOPOCTh PABHOMEPHOTO JABUKEHUS, CPEIIHSS
CKOPOCTh, MTHOBEHHAsI CKOPOCTh, YCKOpPEHHUE, IIEHTPOCTPEMUTEIHLHOE YCKOPEHHE.
Pacmo3HaBaTh B KOHKPETHBIX CUTYaIIUSIX, HAOIIOAATH SIBJICHUS: MEXaHUIECKOE
JIBUJKEHHE, MTOCTYMATEIbHOE ABUKEHUE, PABHOMEPHOE JABUKEHUE, HEPABHOMEPHOE
JBUKEHHE, PABHOYCKOPEHHOE JIBUKEHUE, O8UMNCEHUE C YCKOPEHUEM CB0O0OH020
naoewnus, TBWKEHHUE 110 OKPYKHOCTH C TIOCTOSTHHON CKOPOCTHIO.

Bocnpon3BouTh sIBJIIEHHs: MEXaHMUECKOE IBUKEHHUE, PABHOMEPHOE BUKEHHE,
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JIBUKCHHUSL.

VYpaBHEHHE PABHOMEPHOTO JBUKECHHUS.
['paduku paBHOMEPHOTO JBUKEHUSI.
Croorcenue ckopocmell.

Hepasnomepnoe nBmxenue. Cpeansis
CKOPOCTb.

MrHoBeHHas CKOPOCTh. Y CKOPEHHUE.
PaBHOYCKOpEHHOE IBHKCHHUE.

YpaBHEHHUE PAaBHOYCKOPEHHOTO JBMKEHHUSL.
['paduku paBHOYCKOPEHHOTO JIBHKEHHUSI.
C60000HO€e nadenue men. YcxkopeHue
€80000H020 NAOEHUs.

JIBHKEHHE 110 OKPYKHOCTH C IIOCTOSTHHOM 110
MOJIYJIIO CKOpOCThI0. LleHTpocTpemMurenbHoe
YCKOpEHHUeE.

Ilapamempwr 0sudicenus nebechvix mei.
Abconomno meépooe meio.
Ilocmynamenvnoe u spawjamenvHoe
08udiceHUe aOCONIOMHO MEEPO02O meid.
Yenosas ckopocmo, uacmoma u nepuoo
oopawerus.

JlaGopaTopHnbie pabOTHI:

1. U3yueHne nBukeHus TeIa 1o
OKPY>KHOCTH.

2. Usmepenue MeHOBEeHHOU CKOPOCIU C
UCNONB308AHUEM CEKYHOOMEPA U/UNU
KOMNbIOMepa ¢ OAmyuKamu.
Hsmepenue yckopenus.

Hccneoosanue:

Hccneodosanue pagHoyckopeHHO20 08UNHCEHUsL
€ UCNONL30BAHUEM DTIEKIMPOHHO20
ceKyHooMepa u/unu KomMnviomepa ¢
oamuyuxamu.

IIposepka eunomes:

1. Ilpu osudicenuu 6pycka no HAKIOHHOU
HIOCKOCMU 8peMs nepeMeujeHus Ha
onpeodenénnoe paccmosiHue mem OovuLe,
uem bonvule macca bpycka.

HEPABHOMEPHOE JIBIKEHUE, PABHOYCKOPEHHOE JIBIIKCHUE, 0BUIICEHUE C YCKOPEHUEM
6800001020 nadeHus, TBUKEHUE 110 OKPYKHOCTH C IIOCTOSTHHON CKOPOCTHIO ISt
KOHKPETHBIX TEJl.

3ajaBaTh CUCTEMY OTCUETA JJIsI ONUCAHUS IBUXKEHUSI KOHKPETHOTO TeJa.
Pacno3znaBath cuTyanuu, B KOTOPBIX TEJIO MOYKHO CYUTATh MAaTEPUATIbHOW TOYKOM.
OnuceIBaTh TPACKTOPHH JIBMXKCHHS TEJI, BOCIIPOU3BOAUTH ABHKCHUE U TIPUBOIUTH
MIPUMEPHI TEJ, UMEIOITUX 3aIaHHYI0 TPACKTOPHUIO JIBHKCHUS.

OnpenensiTh B KOHKPETHBIX CUTYAIUSIX 3HAUYCHUS CKASIPHBIX (DU3MUECKUX BEIINYNH:
MOMEHTa BPEMEHH, TPOMEKYTKAa BpPEMEHU, KOOPAUHATHI, ITyTH, CPEAHEN CKOPOCTH.
Haxonutb MOysTb M IPOEKITMH BEKTOPHBIX BEIMYUH, 8bINOIHAMb OCUCEUS
VMHONCEHUSI HA YUCTIO, CTIOKCHHUS, 6bIYUMAHUSL BEKTOPHBIX BEITHYHH.

Ornpenensath B KOHKPETHBIX CUTYaIUsAX HAIPaBICHUE, MOYJIb U MIPOCKIIUU
BEKTOPHBIX (PU3UUECKHUX BEITUYUH: IEPEMENICHUS, CKOPOCTH PAaBHOMEPHOTO
JIBUKEHHS, MTHOBEHHON CKOPOCTH, YCKOPEHHUS, LIGHTPOCTPEMHUTEILHOTO YCKOPEHUSL.
[TpuMeHsTh 3HaHUS O IEUCTBUSAX C BEKTOPAMH, MOJIyYEHHBIE Ha yPOKaX F€OMETPHH.
Crnaovieams u 8bluUManms 6eKMopbl NepemeweHull U CKOpocmel.

Buiasnams ycmoiiuugvle nosmopsowuecs c8a3u mMexrcoy eudUHAMU,
ONUCBIBAIOWUMU MEXAHUYECKOE OBUNCEHUE.

Hcnonvzosams pasnuunvle 21eKmMpoHHble pecypcyl 071 NOCMPOeHUs.
IKCNEPUMEHMATLHBIX 2PpahuKos u ux oopabomku. Ycmanasiueams guzuieckull
CMBLCT KOIPPUYUEHMO8 NPONOPYUOHATLHOCIU 8 BbIABIIEHHBIX C8535X, 8 pe3)ibmame
noIy4ams HOBble uzuiecKue eIudUHbL.

Pabomamu 6 nape, epynne npu evinoinenuu uccie0o8amenbCkux 3a0anuil.
Oyenusamov peanbHOCMb 3HAYEHUL NOJIYYEHHbIX PUUYECKUX BETIUYUH.

Braoemwv cnocobamu onucanus 08udsicenuss: KOOPOUHAMHBIM, 6EKIMOPHBIM.
3anuceiBaTh YpaBHEHHS] PABHOMEPHOTO U PABHOYCKOPEHHOI'O MEXaHUYECKOTO
nBikeHus. COCTaBIISITh YpaBHEHUSI PABHOMEPHOTO ¥ paBHOYCKOPEHHOTO
MPSIMOJIMHEHTHOTO IBMYKEHHS B KOHKPETHBIX cUTyalnusax. OnpenensiTh 1Mo ypaBHEHUSIM
napameTpbl ABUKEHUS.

[TpuMeHsITh 3HaHUSI O TOCTPOSHUU M YTEHUH IPAPUKOB 3aBUCUMOCTH MEXKITY
BEJIMYMHAMU, MOJy4YeHHbIE Ha ypokax anreOpsl. CTpouTs rpaduk 3aBUCUMOCTH
KOOPJMHATHI MAaTEPUAIIBHON TOYKHU OT BPEMEHHU JIBIKEeHUsI. OnpenensaTh Mo rpaguky
3aBUCUMOCTH KOOPJMHATHI OT BPEMEHU XapaKTep MEXaHUUYECKOTrO JIBUKEHUS,
HayaJbHYI0 KOOPAUHATY, KOOPAUHATY B YKa3aHHBII MOMEHT BPEMEHH, U3MEHEHUE
KOOPJMHATHI 32 HEKOTOPBINA MTPOMEKYTOK BPEMEHHU, TTPOCKITUI0 CKOPOCTH (17151
PaBHOMEPHOTO MPSMOJIMHENHOTO IBUKEHUS ). OnpeaensTh 1o rpaguKy 3aBUCUMOCTH
MPOEKIUU CKOPOCTH OT BPEMEHU XapaKTEP MEXAHUUYECKOTO JIBUKEHHUS, POEKIIUIO
HayaJIbHOM CKOPOCTH, MPOEKLIUIO YCKOPEHUs, U3MEHEHUE KOOpAnHAThl. OnpenensiTh
1o TpaduKy 3aBUCUMOCTH TTPOCKIIUN YCKOPEHUSI OT BPEMEHHU XapaKTep
MEXaHWYECKOTO JBMKEHHUS, N3MEHEHUE TPOCKITMH CKOPOCTH 3a ONPEACIEHHBIN
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2. I1pu 0sudicenuu Opycka no HAKIOHHOU
NIOCKOCMU CKOPOCHb NPAMO
NPONOPYUOHATLHA NYMU.

MIPOMEKYTOK BPEMEHHU.

JlaBaThb ompeiesieHrue MOHATHI: a0COIFOTHO TBEPI0E TEJIO, MOCTYNATEIbHOE U
BpaIiaTeIbHOE JBMKEHUS a0COIIOTHO TBEPIOTO Tea. Pacmo3HaBaTh B KOHKPETHBIX
CUTYaIUSX, BOCIIPOU3BOJUTH M HAOJFOIaTh TIOCTYNATEIFHOE U BPAIlaTEIIbHOE
JBWDKEHUS TBEPAOTO Tena. [[puMeHaTs Mojens abCOMOTHO TBEPOTO Tema JUIs
ONMCAHMS JBUKECHUS TeJl. BBIUMCIATh 3HAUYCHUS YTIIOBOM U IMHEWMHOM CKOPOCTEH,
4acCTOTHI M TIEpHOJIa OOpaIICHUs B KOHKPETHBIX CUTYaIUsX.

Onpeodensimov napamempwol 0sudicerus: HebecHvlx mei. Haxooume nHeobxooumyro 0
O0anHbIX pacuémos ungopmayuro 6 nmepneme.

Cmpoumb epaguku 3a8UCUMOCMU NPOEKYUU U MOOYIS NepeMeujeHUs, CKOpoCmu
MamepuanrbHoU mouku om gpemenu ogudicenus. Cmpoums epaguxu 3a8UcUMocmu
nymu u KOOpOUHAMbL MAMEPUATILHOU MOYKU O 8PEMEHU OBUICEHUSL.

Onpeoenamo no epaguxy 3a8UcUMocmu KOOpOUHAMbL OM 8PeMeHlU XapaKkmep
MEXAHUYECKO20 0BUICEHUS, HAUAILHYIO KOOPOUHANMY, KOOPOUHAMY 8 YKA3AHHbLU
MOMeHm 8peMeHU, USMEHEHUe KOOPOUHAMbL 3a HEKOMOPbIUL NPOMEICYMOK 8peMeH,
npoekyuro ckopocmu (0151 pA8HOMEPHO20 NPAMOTUHEUHO20 08UNCEHUSL), CPEOHIO0
CKOPOCMb, MOOYIb MAKCUMANbHOU MCHOBEHHOU CKOPOCHIU.

Onpeodensamo no epaguxy 3a6ucumMocmu npoeKyuy nepemeweHusi om epemenu
Xapaxkmep MexanuiecKko2o 08UINCEHUS, NPOEKYUI0 CKOpocmu (0Jisl pABHOMEPHO20
NPAMOTUHEUHO20 0BUNCEHUS), USMEHEHUe KOOPOUHAMDL.

Onpeoenamo no epaghuxy 3a8UCUMOCMU NPOEKYUU CKOPOCU O 8peMeHU XapaKmep
MEXAHUUECKO20 0BUNCEHUSL, NPOEKYUIO HAYAIbHOU CKOPOCMU, NPOEKYUIO YCKOPEHUs,
NPOeKYuUIo nepemewjeHus], UsMeHeHue KOOpOUHamsl, NPOUOEHHbI NYMb.

Onpeoenamo no epaguxy 3a8UCUMOCMU NPOEKYUU YCKOPEHUSL O 8peMeHU XapaKmep
MEXaHUuecKo2o 0BUINCEHUsl, USMEHeHIUe NPOeKYUU CKOPOCTU, USMeHEeHUe MO0
CKOpOCMU 30 ONPEOeIEHHbBII NPOMENCYMOK 8PEMEHU.

PazniuaTh myTh U epeMenieHrne, MTHOBEHHYIO U CPETHIOI0 CKOPOCTH.

W3mepsTh 3HaYeHUSI IepEMEILIEHUs, ITyTH, KOOPINHATHI, BpEMEHH JIBUKECHHS,
MT'HOBEHHOI CKOPOCTH, CpeIHEN CKOPOCTH, YCKOPEHUs!, BPEMEHHU JBHKEHUS.
PaGorate B mape npu BBHIIOJHEHUH JJAOOPATOPHBIX pabOT U MPAKTUUECKUX 3aJaHHi.
[TpuMeHSITh MOJIENH «MaTepUaIbHAS TOUYKAY, PABHOMEPHOE MPSMOJIHMHEHHOE
JBUKEHHEY, «PABHOYCKOPEHHOE JIBHYKEHUE /ISl OTIMCAHUS JBUKCHUSI PEATbHBIX TEI
U 00bEKTOB, H3YYaEMbIX B Kypce OHOJIOTHH.

3aKO0HBI THHAMHUKH
HeroTona (3 u)

SBnenune nuepunn. Macca u cuna.
WNHepuuanbHble CHCTEMBI OTCUETA.
B3aumopeiictBue Ten. CinoxeHue cui.
IlepBsIi1, BTOpoil ¥ TpeTuii 3akoHbl HproTOHA.
Ipunyun omuocumenvrocmu I anunes.
T'eoyenmpuueckas u cenuoyeHmpuieckast
cucmembl omcyéma.

JlaBaTh onpeneneHue MOHATHI: MHEPLHS, THEPTHOCTh, Macca, CHIIA,
PaBHOJICMCTBYIOIIAS CUJIa, MHEPIUAJIbHAS CHCTEMA OTCUETA, HEMHEPIUAIbHAS
CHCTEMA OTCUETA, TEOLEHTPUYECKAS] U TEIIMOLICHTPUYECKAs] CUCTEMBI OTCYETA.
Pacnio3naBath, HaOMIOAATH SBIIEHUE HHEPIUU. [[pUBOAUTE IPUMEPHI €T0 MPOSBICHUS
B KOHKPETHBIX CUTYalIHsIX.

OOBSCHATh MEXaHUUYECKHE SIBIICHUS B MHEPIIUATHHBIX M HEUHEPIIUAIBHBIX CHCTEMAaX
oTcy€Ta. BIIEATh NEWCTBHUSI TEJ IPYT HA IpyTra U XapaKTepU30BaTh UX CHUIIAMH.
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[IpuMeHATh 3HAHUS O ICUCTBUSAX HAJl BEKTOPAMHU, MTOJYYCHHBIE Ha YpOKax
reoMeTpun. OnpenensTb paBHOICHCTBYIOIIYIO CHILY IBYX U Oonee cuil. Onpedenamo
PABHOOELICBYIOUYIO CUTY IKCHEPUMEHMATILHO.

@opMyJIMpPOBATh NEPBBIN, BTOPON U TPETUM 3aKOHBI HbI0TOHA, YCI0BUSA UX
MIPUMEHUMOCTH.

Buissnams ycmotiuugvle nogmopsrowuecs cea3u mexcoy yCKopeHuem mena u
Oelicmaytoweti Ha He2o CUNOU. Ycmanasiusams Qu3UYecKull CmMvlci Kodghgduyuenma
NPONOPYUOHATILHOCTU 6 BbIABNIEHHOU CEA3U (8eNUUUHA, OOPAMHAS Macce mea).
Yemanasnueams mpemuii 3axon Hetomona sxcnepumeHmanbHo.

[IpuMeHsTh NEPBBI, BTOPOM U TPETHl 3aKOHBI HbI0TOHA IIPU PEILIEHUU PACUETHBIX U
9KCNEPUMEHMANILHBIX 3A0aY.

ObocHo6vI8aMb 803MOACHOCHL NPUMEHEHUS BMOPO20 U MPEembe20 3aKOHO8
Hviomona 6 ceoyenmpuueckoti cucmeme omcuéma. Haxooums 6 dononnumenshoui
aumepamype u Unmepneme unghopmayuro, noomeepaircoarouyro epaujeHue 3emiu.
dopMyaMpoBaTh NPUHLKI OTHOCUTENbHOCTH ["anmuies.

Cuabl B Mexannke (5 4)

3aKOH BCEMUPHOIO TATOTEHUS.
['paBuTaniMOHHAs TOCTOSHHASL.
Cuna tsoxectu. Cuna msicecmu Ha Opy2ux

nianemax. Hepeaﬂ Kocmuveckas cKkopocmeo.

Heudicenue nebecHvlx men u CHYmHUKOS.
Bec 1 HeBeCOMOCTSD.

Cunel ynpyroctu. 3akoH ['yka.

Cuel TpeHusL.

JlaGopaTopHnbie pabOTHI:

1. I3MepeHue )KECTKOCTH MPYKUHBI.
2. NU3mepenue korpuIieHTa TpeHus
CKOJIb)KEHUS.

[TepeyucsaTh BUJIBI B3aUMOJICHCTBUS TEII U BUBI CUJI B MEXaHHKE.

JlaBaTh ompeesicHre MOHATHI: CHJIa TSHKECTH, CHJIa YIIPYTOCTH, CHJIa TPEHUS, BEC,
HEBECOMOCTb, nepezpy3Kd, nepeas KOCMUYECKdsi CKOpoCmb.

DopMyIHpOBaTh 3aKOH BCEMUPHOTO TATOTEHHS M YCIIOBUS €r0 IPUMEHUMOCTH.
HaxonuTs B 1omoHUTENBHON InTepaType u MHTEepHETE HHDOpMAIHIO 00 OTKPHITHH
Hp10TOHOM 3aKOHA BCEMUPHOTO TATOTEHHSI, d MAK#ce UHDOPMAayuio, no36801I0UI0
PACKPbIMb JIO2UKY HAYYHO20 NO3HAHUSL NPU OMKPLIMUU 3AKOHA 8CEMUPHO20
MAOMEHUS.

[TpuMeHSITh 3aKOH BCEMHUPHOTO TATOTEHUS TIPH PEIICHUN KOHKPETHBIX 33]1a4.
Hmemwb npedcmasnenue 06 unepmuoti macce u cpasumayuoHHol macce. HA3bl8aAmb
UX paznudus u cXxooCmaeo.

PaccuuThIBaTh CHITY TSYKECTH B KOHKPETHBIX CUTYAIUsIX. Boiyuciamos cuny msxicecmu
u yckopenue 606001020 nadeHusi Ha Opy2ux nianemax. Boruucnsams yckopenue
6800001020 nadeHus Ha pasiudnslx wupomax. Haxooumu 6 dononnumenvHou
aumepamype u Unmepneme ungopmayuro o napamempax niarnem u opyaux
HebecHblx mel. Paccuumvieams nepgyio kocmuyeckyro ckopocms. Hcnonvzoeams
3aKOHbI MeXAHUKU OJisl 00BACHEHUS OBUNCEHUS HeOeCHbLX mell.

BBIuCIsATE BEC Te B KOHKPETHBIX CUTYyalusx. Ha3pIBaTh CXOJCTBO M pa3Inyus Beca
U CHJIBI TsDKECTH. Pacro3HaBaTh U BOCIPOU3BOAUTE COCTOSTHUS Tell, TIPU KOTOPBIX BEC
TeJa paBeH CUJIe TsHKECTH, Ooubliie i MeHbIne e€. ONUchIBaTh U BOCIPOU3BOIUTH
COCTOSIHME HEBECOMOCTH Tella.

Onpeodensimob nepeepysky mena npu peweHuu 3aoad. Haxooumo 6 0ononHumenvHou
aumepamype u Humepreme ungopmayuio o 61UAHUU HEBECOMOCIU U NepecPY3KU HA
opeanusm yenogexa. ' OTOBUTH TIPE3EHTAIINN M COOOIICHHS O TTOBEICHUH TEIT B
YCIIOBUSAX HEBECOMOCTH, O MOJIETAX YeJIOBEKAa B KOCMOC, O JIOCTIKEHUSAX HAIICH

12




CTpaHbl B MOATOTOBKE KOCMOHABTOB K IOJIETAM B YCJIOBHAX HEBECOMOCTH.
Pacrnio3HaBaTh, BOCIIpOM3BOIUTE U HAOIIOIATh pa3IMYHbIC BHIIBI JeGOpMaIuu TeJl.
dopmynupoBaTh 3aK0H ['yka, TpaHHIIbI €0 TPUMEHUMOCTH. BBIYHCIISATE U H3MEPATH
CHITY YIIPYTOCTH, KECTKOCTD MPYKUHBI, HCECMKOCb CUCMEMbL NPYIHCUH.
Hccnedosamsv 3a8ucumocms Culivbl ynpy2ocmu om oegopmayuul, 8bINOIHAMb
9KCNepUMeHmMaIbHylo npoeepky 3akona I yka. Pacrio3HaBaTh, BOCIIPOU3BOIUT,
HaOJIFO1aTh SIBJICHUS CYXOTO TPEHUS TIOKOSI, CKOJIBKCHHUSI, KAUCHUSI, SIBIICHHE
COIIPOTHUBIICHUS MPH JIBMKEHUH TeJa B KHUJIKOCTU MK Traze. M3mepsaTh u n300paxkaThb
rpadu4ecKy CHIIbI TPEHUS TTOKOSI, CKOJIBKECHHUS, KaUeHHUsI, KHUJIKOTO TPEHHS B
KOHKPETHBIX CUTyalusx. Mcrnonb3oBaTh GOpMyITy /Ui BEIYUCICHHSI CHUITBI TPCHUS
CKOJIbXKCHUS TIPU PEIICHUY 3a/1a4. Bblsasisimb 9KCHEPUMEHMANLHO 8eIUYUHbL, OM
KOMOPBIX 3a6UCUMN CUNA MPEHUSL CKOTIbHCEHUS.

W3MepAaTh Cuily TSHKECTH, CHITY YIIPYTOCTH, BEC Tella, CUILY TPEHHUS, YIJIMHEHHE
npyxuHbl. ONpeneNsiTh ¢ MOMOIIbI0 KOCBEHHBIX U3MEPEHUH JKECTKOCTh MPYKHUHBI,
KO2(PHUITUEHT TPEHUSI CKOJIbKCHUS.

PaboTatp B mape npu BBITOJIHEHUH NMPAKTHYECKUX 3aTaHUH.

Haxooumw 6 dononnumenvrou aumepamype u Mnmepneme unghopmayuio o
NPOSIGNEHUSX CUTbL MPEHUsL, CNOCODAX €€ YMEHbULeHUS U YBeTUYEeHUs, POJIU MPEHUSL 6
npupooe, mexHuxe u ObImy.

IIpumensamo nonyyeHHvle 3HAHUA NPU peueHuy 3a0ay Ha 00HOBPeMeHHOoe delicmaue
HA Meo HEeCKONbKUX CUTL, HA O8UJICEHUE CUCMEMbL C8A3AHHbIX Mell.

Haxoauts B nononaHuTENnbHOM IuTepaType u MHTepHeTe nHbOpMaIuio o BKIaae
pa3HBIX YUEHBIX B Pa3BUTHE MEXaHUKHU. [ OTOBHUTH MPE3EHTANN ¥ COOOIIECHHSI 1O
U3Y4EHHBIM TEMaM.

Bvinonnsims dononrnumenshvle ucciedosamenbekue pabomol no U3y4eHHbIM MeMam
(603MOJiCHbIE MeMbl npedCmAasieHbl 8 yieOHUKe).

[TpuMeHSTh 3aKOHBI JMHAMUKH JIUTSI ONIMCAHUS IBUKCHHUS PEaIbHBIX Tell.

3aKoH coXpaHeHHA
ummnyJabcea (1 49)

Umnynec Tena. Umnymnse cuiel. 3aKoH
COXpaHEeHHs UMITyJIbca. PeakTuBHOE
JIBIDKEHUE.

JlaBatpb ompenenenre MOHATHN: UMITYJIbC MaTePUAIbHONU TOUYKHU, UMITYJIBC CHJIBI,
MMITYJIEC CUCTEMBI T€Jl, 3aMKHYTas CUCTEMA TeJl, PEaKTUBHOE JABM)KEHUE, PeaKmueHasl
cuna.

Pacnio3naBaTh, BOCIIPOU3BOIUTE, HAOMIOAATH YIIPYTHE U HEYIPYTHe CTOITKHOBEHUS
TeJ, pEaKTUBHOE JIBUKCHHE.

Haxonuth B KOHKPETHOM CUTYaIlMW 3HAYCHUSI UMITYJIhCa MAaTEPHUAITBHOM TOUYKH U
UMITYJBCa CHIIBI.

®opMyIHpPOBATh 3aKOH COXPAHEHUSI UMITYJIbCA, TPAHULbI €T0 MPUMEHUMOCTH.
CocCTaBnATh ypaBHEHUS, OMTUCHIBAIONINE 3aKOH COXPAHCHHS UMITYJIbCa B KOHKPETHOM
cutyaruu. HaxoauTe, MCTIONB3ys COCTAaBIEHHOE YPAaBHEHHE, HEU3BECTHHIE
BEJIMYHHBI.

Co3nmaBaTh CUTYyallH, B KOTOPBIX MPOSIBIISIETCS 3aKOH COXPAHECHHS IMITYJIbCA.
Cocmasnsams npu pewieHuu 3a0ay ypagHeHus ¢ y4émom peakmusHOu CUTbL.
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HaxoauTh B TOMOTHUTENBHOU TUTepaType u HTEepHEeTe MHPOPMAITUIO TIO 3aITaHHOM
TeMe. ['0TOBUTH IIpe3eHTaluy U COOOLIECHUS 10 U3YUYEHHBIM TeMaM (BO3MOKHBIE
TEMBI IIPEJICTABIICHBI B yUeOHUKE).

['OTOBUTH MPE3EHTAIIMHN U COOOIICHHUS O MOJIETAaX YeJI0BEKa B KOCMOC, O JJOCTHKCHHSIX
HAIIel CTPaHbI B OCBOCHUH KOCMHYECKOTO MPOCTPAHCTBA.

Buvinonnamus dononnumensusie ucciedosamenvbekue pabomol NO U3y4eHHbIM MeMam
(603MOICHbIE MeMbl NpedCmasieHsl 8 yueOHuke). PaboTarh B mape Wi Tpymnre npu
BBITIOJTHEHUH NMPAKTUICCKUX 3aJIaHUM.

3aKoH coXpaHeHUs
MeXaHMYeCKOoil IJHepruu
(6 4)

Pa6ota cuibl. MoHOCTS.

Kunernueckas sHEpTHsL.

Pabota cunbl Tshxectu. [loTeHImanbpHas
9HEPrus Tejia B TPAaBUTAIIMIOHHOM II0JIE.
Pa6ota cunbl ynpyroctu. [lotenmnuansHas
SHEprus yrnpyro jaeGopMUPOBAHHOTO Tea.

3aKoH COXpaHCHUA MEXaHUYEeCKOU OHCPI'Uu.

JlaboparopHbie pabOTHI:
1. 3yueHne 3akoHa COXpaHEHUs
MEXaHUYECKOW IHEPTHH.

HUccneoosanue:
Hceneodosanue yenmpanvhoeo yoapa.

JlaBatp omnpereneHue MOHATUN: paboTa CHUIIbI, MOIIHOCTh, KHHETUYECKasi YHEPT s,
MOTEHIMAIbHAs SHEPTUs, IOJIHASI MEXaHUYECKasl SHEPTUs, U30JMPOBaHHAs CUCTEMA,
KOHCEpBAaTHUBHAs CUJIA.

BEIMHCIATE B KOHKPETHON CHTYaIlMH 3HAYCHUS (PU3HMUECKUX BEIIMYUH: paOOThI CHJIBI,
paboThI CUIIBI TSKECTH, paOOThI CUJIBbI YIIPYTOCTH, PA0OOTHI CUJIbI TPEHMSI, MOILIHOCTH,
KMHETUYECKON SHEPrUH, U3MEHEHUSI KHHETUYECKON YHEPTUHU, TOTEHIUATbHOU
SHEPTUU TeJl B TPABUTALIMOHHOM I10JI€, IOTEHIUAIBHON SHEPIUH YIIPYTO
ne(OpPMHUPOBAHHOTO TEJIa, ITOTHOW MEXaHUYECKOW dSHEPTHH.

CocTaBisiTh ypaBHEHHUS, CBA3BIBAIOLINE Pa0OTyY CUJIbI, JEHCTBYIOLIEH Ha TEIO B
KOHKPETHOW CUTYyalluH, C ©3MEHEHUEM KMHETUYEeCKOM 3Hepruu tena. Haxoaurs,
HCIIOJIb3Ys COCTABIIEHHOE YPaBHEHUE, HEU3BECTHBIC BEJTUUNHBI.

®opMyIMpoBaTh 3aKOH COXPAHEHUS OJHOM MEXaHUUECKON SHEPTUH, HA3bIBaTh
TPaHMIIBI €70 MPUMEHUMOCTH.

CocTaBiATh ypaBHEHUs, OMUCHIBAIOIINE 3aKOH COXPAHEHHS TIOJTHON MEXaHUYECKOU
SHEPTUU, B KOHKPETHOU cuTyalruu. HaxoauTe, NCMOJIb3ys COCTABIEHHOE YPaBHEHHUE,
HEW3BECTHBIC BEJIMYUHBI.

CoznaBath CUTYaluu, B KOTOPBIX MPOSBIISETCS 3aKOH COXPAHEHHUS MOJIHOM
MEXaHUYECKON IHEPTUH.

BhINONHATE 3KCIIEPUMEHTAIBHYIO IPOBEPKY 3aKOHA COXPAHEHUSI MEXaHUYECKON
SHEpruu. BhIMOIHATE KOCBEHHBIE U3MEPEHUS UMITYJIbCA TENla, MEXaHUYECKOM
SHEPTUU TeJa, padOThI CHUJIbI TPEHUSI.

PaGotats B mape, TpyIine npu BHITOTHEHUH MPAKTUYECKUX 3a/IaHUH.

Cocmasnsams ypagHeHus u HAX0OUMb 3HAYEHUsT PU3UYECKUX 8eTUYUH NPU PeuleHUU
3a0au, mpeéy;ou;ux 00HOBPEMEHHO20 NPUMEHEHUsL 3AKOHO8 COXPAHEHUsI UMNYIbCA U
MexanuyecKol sHepeuu, 3a0ay, no yCi08Ur0 KOMopuvlx COXPAHACMC UMNYIbC, HO
U3MEHAEeMCA NOJIHASA MEeXAHUYEeCKas IHep2us cucmemvl mei. Boruucaams emopyio
KOCMUYECK)YIO CKOPOCHIb.

Haxonuts B nonosiHUTENHHOM JIUTEpaType U HTepHETE MHGOPMAITUIO 110 33JaHHON
TeMe. ['0TOBUTh pe3eHTaluu U COOOLIEHUS 10 U3YUYEHHBIM TeMaM (BO3MOKHBIE
TEMBI [IPE/ICTABIICHBI B yUCOHHKE).

Buvinonnames dononnumensusie ucciedosamenvekue pabomol NoO U3y4eHHbIM MeMam
(603MOMCHBIE MeMbL NPeOCMABIeHbL 8 YUeOHUKe).
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HpI/IMeHHTB 3aKOHBI COXPAaHCHUS UMITYJIbCa U MEXaHUUYECKOM SHECPTHUU JId OITMCaHHA
JABVKCHUS PCAJIbHBIX TCII.

MMunamuxa epawamesbnozo
08UIICCHUA ADCOIIOMHO
meépoozo mena (3 u)

Ocnognoe ypasHenue OUHAMUKU
8PAWAMENbHO20 08UdICEHUA. Yen08oe
yekopernue. Momenm cunvl. Momenm unep-
yuu meépooeo meaa. Momenm umnynvca.
3axon coxpanenusi MOMeHmMa UMNYabed.
Kunemuueckas snepeus abconrromno
meép0oco mena, 8pauarnUeLocs
OMHOCUMENbHO HeNOOBUNCHOU OCU.

Hasams onpedenenue noHAmMuil: yen080e YCKOpeHue, MOMEHM CUbl, MOMEHM
uHepyuu meépoo2o meida, MOMeHM UMNYIbCA, KUHEMUYeCKas dHepausi abcoatomHo
meépoo2o meid.

Bviyucisaims 6 KOHKpemHoU cumyayuu 3Ha4eHus PU3UYeCKUx 6eIUUH.: Yel108020
VCKOPEHUsl, MOMEHMA CUbl, MOMEHMA UHepyuu meépooco meid, MOMeHma
UMNYIbCA, KUHemu4eckou snepeuu meépoozo meaa. Cocmagnames 0CHOBHOE
VpagHeHue OUHAMUKU BPAWAMENbHO20 OBUNHCEHUSL 8 KOHKPEMHOU CUMYayuu.
Onpedensamop, UCNONbL3YSI COCMABTIEHHOE YPABHEHUE, HeU3BECTHbLE GETUYUHDL.
DopMyIUpPosams 3aKOH COXPAHEHUSL MOMEHMA UMNYIbCA, VCL08USL €20
npumenumocmu. Cocmasnsams ypagHeHue, Onucbléaroujue 3aKOH COXpaHeHus
MOMEHMA UMNYIbCA, 8 KOHKpemHuol cumyayuu. Onpeoensams, UCHONb3YS
COCMABIEHHOE YPABGHEHUE, HEUZBECHHbIE BEIUYUHDL.

Coszoasamv cumyayuu, 8 KOMOPbIX NPOAGNIAEMC 3AKOH COXPAHEHUsI MOMEeHmMA
umnynvca. Haxooums 6 oononnumenvHou rumepamype u Mumepneme ungopmayuio
0 NpuMepax NPaKmuyecKko2o NPUMeHeHUs: 3aKOHA COXPAHEHUsL UMNYIbCA, O
2upockone.

Crartuka (3 u)

PaBHOBecHe MaTepuaaIbHOU TOYKH U
TBEpAOro Tena. Buapl paBHOBeCcUs. Y CllOBUS
paBHOBECHS.

MOMEHT CHJIBL.

JlaGopaTtopHnas pabota: U3yueHue
paBHOBECHS Teja MOoJ1 IEUCTBUEM
HECKOJIbKUX CHIT

JaBaTh omnpeneieHue MOHATHI: paBHOBECHE, YCTOWYMBOE paBHOBECHE, HEYCTOMUNBOE
paBHOBecHe, O€3pa3InYHOE PABHOBECHE, IJICYO CUITBI, MOMEHT CHJIBI.

Haxonutb B KOHKPETHOM CUTyallMy 3HAUYECHMSI IJIeYa CHIIbI, MOMEHTA CHJIBI.
[lepeuncnarh yciaoBHUsl paBHOBECUSI MaTEPUAIbHOM TOUKU U TBEPAOTO Tea.
CocTaBiATh ypaBHEHHUS, ONUCHIBAIOIINE YCIOBUS PAaBHOBECHSI, B KOHKPETHBIX
cutyarusax. OnpenesnsTh, UCIOJIb3ys COCTABIEHHOE YPaBHEHHE, HEU3BECTHHIE
BEJINYNHEI.

Pacnio3naBaTh, BOCIIPOU3BOIUTH M HAOMIOAATh PA3IMYHbIC BUJIbI PABHOBECHUS TEI.
H3mepsTh Cuily ¢ TOMOIIBIO MIPYKHHHOTO JUHAMOMETpa U IU(PPOBOTO AaTINKa
CHUJIBI, U3MEPSITH TIeUO CHIIbl. PaboTath B mape, rpyrmme npu BHITTOJTHEHUH
MPAKTUYECKUX 3aJaHUM.

Haxoauth B TonoaHUTENbHOM TuTepaType u HTepHeTe nHbopMaIinio o 3HaUCHUU
CTaTHKHU B CTPOUTEILCTBE, TEXHUKE, OBITY, 00bsICHEHHE (DOPMBI M pa3MepOB
00BEKTOB PUPO/ABL. ['OTOBUTH MIPE3EHTALIUMN U COOOIICHUS, 8bINOIHAMb
uccnedosamenvbckue pabomol 1O 3aJJaHHBIM TEMaM.

PaboTaTh B mape npu BHIIOTHEHUH JTAOOPATOPHON pabOThI

OcHogvl 2udpomexanuKku

(2u)

JlaBnenue. 3akoH [lackans. PaBHoBecue
JKUJIKOCTH ¥ Ta3a. 3aKOH Apxumesa.
[InaBanue Ten.

Heuorcenue sorcuokocmu. 3akon bBepuynnu.
Ypaenenue bepuynnu.

JlaBatb onpeneneHre MOHATUN: HEC)KUMAEMasl )KUJIKOCTb, PABHOBECHE KUIKOCTH U
ra3a, ruJpoOCTaTUYECKOe JIaBJICHUE, TAMUHAPHOE meyeHue, MypOyieHmHoe medenue.
Pacnosnasams, 6ocnpoussooums u Haba00ams ramunapHoe u mypoyieHmuoe
meyeHue HCUOKOCHU.

Haxonutb B KOHKPETHOM CUTyalluy 3HAUYEHHUSI 1aBJICHUS B MOKOSILIENUCS KUIKOCTU
WJIM rase.
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dopmynuposath 3akoH [lackams. [Tpumensts 3akoH [lackans 1 00bscHEHUS
THJIPOCTATUYECKOIO MapaioKca, IIsl OObsICHEHHSI IPUHIIUIA JEHCTBUS
THJIPaBIMYECKOTO Mpecca U BHIYMCICHUS TapaMeTpOB Ipecca.

dopmynupoBaTh 3akoH Apxumena. [IpuMeHsTh 3akoH ApXuMeaa JUTsl pelIeHUs
3aja4. PaccunThIBaTh TNIOTHOCTH TEJIa IO €r0 MOBEICHUIO B )KUAKOCTUH. OTpeensiTh
BO3MOXKHOCTb IJIABaHUS TeJa.

Cocmasnsams ypasuenue bepnyninu 6 konkpemuuvix cumyayusx. Onpeoenameo,
UCNOIL3YSl COCMABNEHHOE YPABHEHUE, HeU3BECTNHBIE BEIUUUHDL.

Ilpusooums npumepul, urtrocmpupyrowjue eblnoaHenue ypasienus bepuynnu.
Ipumenamo ypasnenue beprynnu 015 Onucanus 08UNCEHUsL HCUOKOCIU 8 PACEHUSX
U HCUBBIX OP2AHUZMAX.

Haxooums 6 donoanumenvhoi iumepamype u Humepneme ungopmayuio 00
UCnonvb308aHuu ypasnenusi bepuynnu 6 mexuuxe u ovimy.

[logBeneHne NTOrOB U3YYEHUSI TEMBbI
«Mexanuka»

OnuceIBaTh MEXaHUYECKYIO KapTUHY MHpa. [lepeuucnsats 00beKTh, MOJEIH,
ABJICHUS, GU3NUECKHE BEIIMUMHBI, 3aKOHBI, HAy4HbIE (PaKThl, CPEICTBA OMUCAHHUS,
paccMaTpuBaeMbI€ B KJIACCHUECKON MeXaHuke. PopMyIupoBaTh NpSIMYIO U
00paTHYIO 3a/Ja4l MEXaHUKHU. YKa3bIBaTh 'PAHULIBI IPUMEHUMOCTH MOJIEIEN U
3aKOHOB KJIaCCHYECKOM MexaHUKH. Ha3plBaTh mpuMephl UCIIOIBb30BaHUS MOJIEIEH U
3aKOHOB MEXaHUKH JJIs1 ONMCAHUS IBUKECHHSI PEaIbHbIX TEll.

Xapakmepuzo6amov CUCEMHYIO CE53b MeINCOY OCHOBONONALAIOUUMU HAYYHBIMU
NOHAMUAMU «NPOCMPAHCIEO) U K8PEMLY, HA3bIBANb UX CEOUCMEA.

MOJIEKYJISAPHASA ®U3UKA U TEPMOJNHAMMUMKA (18 v)

OCHOBBI MOJICKYJISIPHO-
KMHETHYeCKO! TeOpumn
(MKT)

(4 4)

Monekynspao-kunetnueckas teopust (MKT)
CTPOCHUS BELIECTBA U €€
AKCIIEPUMEHTAIbHBIE 10KA3aTENIbCTBA.
BbpoyHOBCKOE NBUKEHHE.

TemmnepaTypa u TEIUIOBOE PABHOBECHE.
[xanst Henscusa u KenbBuna. AbcomoTHas
TeMIepaTypa Kak Mmepa CpeaHen
KUHETUYECKON IHEPTUH TEMIIOBOTO
JIBU)KEHUS YaCTHI] BEILECTBA.

Cuibl B3aMMOJIEHCTBHS MOJIEKYJ B Pa3HBIX
arperaTHbIX COCTOSIHUAX BELIECTBA.

Mogenb «ugeaabHBIN Ia3y.

JaBnenue raza. CBs3b MEXAy JaBICHUEM U
CpeaHel KHHETHYECKON dHEpruen
MOCTYNATEIBHOIO TEMJIOBOTO JBHKEHUS
MOJIEKYJI UJ€aJIbHOIO Ia3a.

OcHOBHOE ypaBHEHUE MOJIEKYJISPHO-
KMHETUYECKON TEOPUU HACATBHOIO ra3a.

JlaBaTb onpeneneHne MOHATUIN: TEIJIOBBIE SIBICHUS, MAKPOCKOITMYECKHUE TeEa,
TEIUIOBOE JIBUKEHUE, OPOYHOBCKOE ABMKEHUE, NUPY3Usi, OTHOCUTEIbHAS
MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIIpHAs Macca, MOJIEKYJIa, Macca
MOJIEKYJIBI, CKOPOCTb JBUYKEHUS MOJIEKYJIBI, CPEHAS KHHETUYECKast DHEPIUs
MOJIEKYJIbI, CUJIBI B3aMMOJICHCTBHS MOJIEKYJI, MI€AJIbHBIN I'a3, MUKPOCKOIIMYECKUE
napaMeTpsl, MAKPOCKOIIMYECKHE MTapaMeTphl, JaBICHUE ra3za, adCoN0THas
TEeMIIEpaTypa, TemIoBoe paBHoBecue, MKT.

IlepeunciATh MUKPOCKOIIMYECKHAE U MAKPOCKOIIMYECKHUE ITapaMeTphI rasa.
IIepeunciars ocHoBHBIE nos0keHUsT MKT, npuBoanTs npuMepsl, pe3ynbTaThl
HaOJII0/IEHUI ¥ ONUCHIBATH HKCIIEPUMEHTBHI, IOKA3bIBAIOIINE UX CIPABEIIUBOCTD.
Pacrio3HaBaTh M ONUCHIBATH SBJICHUS: TEMJIOBOE JBM)KEHUE, OPOYHOBCKOE JIBUKEHHUE,
g dy3us. Bocipon3BoauTh U 00BACHATH OMBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD
cKkopocTH 1udPy3un OT TeMIEpaTyphl U arperaTHOr0 COCTOSIHUS BEIIECTBA.
Habmonate iuddy3uio B )KUIKOCTIX U ra3ax.

Hcnonp30BaTh NOJMydYEHHBIE HA YPOKaX XUMHH YMEHMSI ONIPEEISITh 3HAUCHUS
OTHOCHUTEIIBHON MOJIEKYJIIPHON MacChl, MOJIIPHOM MaccChl, KOJIMYECTBA BEILIECTBA,
Macchl MOJIEKYJIbI, POPMYIUPOBATH (PU3UUECKUN CMBICH MTOCTOSHHON ABOraapo.
Onucvigeams mMemoobl onpeoenenus pasmepos MOJEKYI, CKOPOCHMU MOAEKYL.
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OueHuBaTh pa3Mep MOJIEKYJIbI.

OOBSICHITH OCHOBHBIE CBOWMCTBA arperaTHbIX COCTOSIHUMN BemiecTBa Ha ocHoBe MKT.
Co3zoasamob KomnviomepHvie MOOeaU MENI08020 O8UNCEHUSL, OPOVHOBCKOZO
osudicenusl, seieHus OuP@y3uu 8 meépovlx, HCUOKUX U 2A3000PAZHBIX MeLaX, ONnbima
Ileppena.

OnuceIBaTh MOJIETH «UICANIBHBIN a3y, onpedensims epaHuybl eé NPUMEeHUMOCHIU.
CocraBnsath ocHoBHOE ypaBHeHHe MKT uaeanbHOro raza B KOHKPETHON CUTYallUH.
Ornpenenstb, UCTIOIB3YSl COCTaBICHHOE YpaBHEHUE, HEU3BECTHBIC BEIMUUHBI.
CocraBiaTh ypaBHEHHUE, CBA3BIBAIOIIEE JaBICHUE UACAIIBHOIO ra3a co CpeIHen
KMHETUYECKON YHEpPruel MOJIEKYJ, B KOHKPETHOM cuTyauuu. Onpenensith,
UCIIOJIB3YS COCTaBJICHHOE YypaBHEHUE, HEU3BECTHHIC BEIMYMHBI.

OnuceIBaTh CIIOCOOBI U3MEpeHHs TeMIieparypbl. CpaBHUBATH MKaIbl KenbBUHA U
[enbcus.

CocTaBisTh ypaBHEHHUE, CBSA3bIBAIOIIEEe A0COMIOTHYIO TEMIIEpaTypy UICalIbHOTO Ta3a
CO cpellHel KMHEeTUYEeCKOW YHEPrUeil MOIEeKY, B KOHKPETHOM CUTYalllH.
Ornpenensth, UCTIONIB3YSl COCTaBICHHOE YpaBHEHUE, HEU3BECTHBIC BEIMYNHBI.
CocraBiaTh ypaBHEHHUE, CBA3BIBAIOIIEE JaBICHUE UACATBHOIO ra3a ¢ aOCOMIOTHOM
TEMIEPaTypoii, B KOHKpETHOU cuTyanuu. OnpenensTh, UCIOIb3Ys COCTABICHHOE
ypaBHEHUE, HEU3BECTHBIC BETHUNHBI.

W3mepsTh TeMrepaTypy KUAKOCTH, T'a3a KUIKOCTHBIMU B IU(DPOBBIMU
TepMoMeTpamu. PabGoTtaTe B mape, rpyIine npu BHIIOJHEHUH MPAKTUYSCKUX 3a/IaHUM.
Haxonuts B nononHutensHol nureparype u UHTepHeTe cBeeHus 110 UICTOPUU
Pa3BUTHUSI AaTOMUCTHYECKON TEOPUHU CTPOCHHUSI BEIIECTBA.

YpaBHeHUs COCTOSIHUSA
raza (3 u)

YpaBHEHHE COCTOSTHUS UEATBHOTO Ta3a.
VYpaBuenue Menneneesa-KnamneiipoHa.
N3onponeccel. ['a30BbIe 3aKOHBI.

JlaGopaTtopHast pabora:
DKcrnepuMeHTallbHas TPOBepKa 3akoHa [eii-
Jlroccaka (M3MepeHre TepMOINHAMHUECKUX
napaMeTpoB rasa).

HUccneoosanue:
HUccnedosanue uzonpoyeccos.

CocTaBnarh ypaBHEHUE COCTOSIHUS UACAIIBHOTO ra3a U ypaBHeHUue MeHeneena-
KitanelipoHa B KOHKpETHON CUTyallMH. BeIUUCIATE, HCIIOJIB3Ys COCTABIEHHOE
YpaBHEHUE, HEU3BECTHBIE BEIMYUHBI.

Pacno3naBaTh 1 ONKMCHIBATH U30MPOLIECCHI B UACATBHOM Trase.

IIpocnosuposams ocobeHnocmu npomeKkaHus U30NPoOYECccos 8 UOedlbHOM 2a3e Ha
OCHOB¢ YPAaBHEeHUll COCMOsIHUS UdedbHo20 2a3a u Mendeneesa-Knanetipona.
ObocHo8bIBAMb U OMCMAUBAMb CEOU NPEONONONHCEHUS.

@opMynHpOBaTh ra30BbIE 3aKOHBI U OMPEEATh TPAHULIBI UX TPUMEHUMOCTH.
CocTaBisTh ypaBHEHHUS JUIS UX OMUCAHUS. BBIUUCIATH, UCTIONIB3Ys COCTaBICHHOE
ypaBHEHUE, HEU3BECTHBIC BEIIMUNHBI.

[IpencraBisTh B BUAE TpadUKOB U30XOPHBIN, H300apHBIN U H30TEPMHUYECKHIA
nporiecchl. OnpeaesnsaTs mo rpagukaM XapakTep Mporecca i MakporapaMmeTphbl
UJEalbHOTO rasa.

Hccneoosamsv sxcnepumenmansHo 3a8UCUMOCTU MENHCOY MAKPONApAMempamu npu
usonpoyeccax 6 2ase.

W3mepsaTh AaBlieHUE BO3AyXa MAHOMETpaMU U UPPOBBIMH JaTUUKAMH JTaBJICHHS
ra3a, TeMIeparypy rasa — JXKUJIKOCTHbIMU TEPMOMETPaAMU M IUPPOBBIMH
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TEMITEPaTYPHBIMHU JaTYMKaMHU, 00BEM Ta3a — ¢ TIOMOIIIBIO CHIIb(OHA.

PaGoTath B nape, rpyre Ipy BHITOJHCHUN TPAKTUUYCCKUX 33 JaHHH.

Haxonuts B mutepatype u MHTepHETe HHPOPMAIIHIO 10 3aIaHHOM TeMe.
['OTOBHUTH MPE3CHTAIIMU U COOOIEHHS 10 H3YYECHHBIM TeMaM (BO3MOYKHBIE TEMbI
[PEe/ICTaBJICHBI B YUCOHHUKE).

[TpuMeHSITh MOJICNb WCATBHOIO Ta3a JIJIsl ONMCAHUS MOBEJACHUS PEAJIbHBIX Ta30B.

B3auMHbBIe npeBpaicHust
AKHAKOCTH U Ta3a

(1)

B3anmMuble npeBpalieHus ;KUIKOCTH U rasa.
HacpiieHHbIe ¥ HEHACHIIIICHHBIC TTAPHI.
Jlasnenue nacwviyennozo napa. Kunenue.
Brasicnocmo 8030yxa.

HUccneoosanue:
HUccneoosanue ocmuiéanus 600bl

JlaBaTh ompeneicHue MOHATHI: HCTIapeHHEe, KOHICHCAINS, KUIICHUE, TUHAMUYECKOe
paBHOBECHE, HACBIIICHHBIN TIap, HCHACHIIICHHBIHN [1ap, KpUmuyeckas memnepamypad,
memnepamypa KuneHus, abcoaomuas LaiCHOCHb 8030YXa, NAPYUAIbHOE OdslieHle,
OMHOCUMENbHASL BLANCHOCHb 8030YXd, MOUKA POCHL.

Pacnio3naBaTh, BOCIIPOU3BOIUTH, HAOIIOIATh SIBIICHUS: HCIIAPEHUE, KOHICHCAIINS,
KUIIEHUE.

Onucwieamu ceoticmsa nacviuyeHHo2o napa. Coz0asams KOMIbIOMEPHbLE MOOENU
OUHAMUYECKO20 PABHOBECUSI.

Hzmepsimo 61axcHoCmb 8030yXA ¢ NOMOWDBIO 2U2POMEmpa U NCUXpomempad.
Onucwvieams ycmpoticmeo 2uepomempa u ncuxpomempa. Onpeoensimo
OMHOCUMENbHYIO GILANXCHOCMb NO NCUXpomempuyeckou maoauye. Onpedenamo
AOCOIOMHYIO BNAINCHOCMb 8030VXA, NAPYUATLHOE 0d8IeHUe, OMHOCUMETLHYIO
BILAICHOCMb 8030VXA, MOYUK) POCHl 8 KOHKPEMHBIX CUMYAYUSIX.

Haxooums 6 numepamype u Unmepneme ungopmayuro, 20mosume npeseHmayu u
CO0OWEeHUSsL 0 GIUAHUU BILANCHOCMU 8030VXA HA NPOYECCHL JHCUHEOesAMeTbHOCMU
yenoeexd.

Kuakocru (14)

Mojenb cTpOEHHUS )KUIKOCTH.
[ToBepXHOCTHOE HATSKEHUE.
Cmauusanue u necmauusanue.
Kanunnapuo.

[TepeuncasiTh CBOWCTBA KUIKOCTH M OOBSICHSITH UX C IIOMOIIBIO MOJIEIH CTPOCHHUS
JKHJIKOCTH, co3aHHoM Ha ocHoBe MKT.

JlaBath ompe/ieieHue MOHITHI: CHJIa TIOBEPXHOCTHOTO HATSKEHUs, KO DUITUCHT
MOBEPXHOCTHOTO HATSKEHHUS, NOBEPXHOCIHASL IHEP2USL.

Pacrno3HaBaTh ¥ BOCIIPOU3BOAMTS PUMEPHI MTPOSBICHUS ACHCTBHUS CHIIBI
MOBEPXHOCTHOTO HATSKCHHS.

Onpedensimp cuny no8epXHOCMHO20 HAMANCEHUS, KOIPhuyuenm noeepxHocmHozo
HaAmMA}CEHUsl, NOBEPXHOCHHYIO IHEPSUIO HCUOKOCTU 8 KOHKPEMHbIX CUMYAYUSIX.
Pasznuuams cmauusarowue u ne cmavusaroujue nOBEPXHOCMb HCUOKOCIL.
O0vACHAMb NPUHUHY OBUNCEHUS HCUOKOCMU NO KANULIAPHLIM MPYOKaAM.
Paccuumvisamo avicomy noousimus (OnyCcKkauus) HeuoKoCmu no Kanuiiapy.
Haxooums 6 numepamype u Unmepneme ungopmayuro, 20mosumse npeseHmayu u
co0OuenUs 0 NPosAIeHUU OeliCEUsL CUTIbL NOBEPXHOCIHO20 HAMANCEHUS 8 HCUBOLL U
HeJHCUBOU Npupooe, Ha NPoU3800Ccmae.

Teépasbie Teaa (14)

Kpucrannuaeckue u amop¢HbIe Tena.
Mooenv cmpoenus meépovix mei.
MexaHndeckne CBOMCTBA TBEPABIX TEIL.
Kunkue KpucTamibl.

Hasame onpedenenue noHamuil: KpUCMaiiuiecKkoe meio, amopghHoe meno, anuzo-
mponusi.

Ha3zbiBaTh cX0/1CcTBa U pa3nuyus TBEPABIX TeJl, aMOPPHBIX TeJl, )KUJKUX KPUCTAIIIOB.
IlepeuncasTe CBOMCTBA TBEPABIX TEIl U 0OBACHAMb UX C HOMOUYbIO MOOENU CHPOEHUSL.
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Hemoncmpuposams ocobenHocmu cmpoeHusi KpUCMaiiudyeckux u AmMop@hHuIX
MeEPObIX mei, UCNONb3YSL 00bEMHBIE MOOeNU Kpucmanos. Ilpusooums npumepol
npoyeccos, ROOMEEPHCOAOUUX CXOOCMBO U PA3TUYUS CEOUCME KPUCALIUYECKUX U
amop@HbIX MEEPOLIX mell.

Haxooums ¢ Hnmepueme u 00noiHumMenbHou iumepamype ce0eHus 0 C80UCMEax u
NPUMEHEeHUU KPUCTNATLIUYECKUX U AMOPDHBIX MAMEPUATLO8.

T'omosums npezenmayuu u cOOOWEHUsL NO U3YUEHHBIM MEeMAM (B03MOIICHbBIE MeEMbl
npedcmasiieHvl 8 yueOHuKe).

OcHOBBI TEPMOAUNHAMHUKHU
(8w

Bnytpennss sueprus. TepMogunamuyeckas
CHUCTEMA U €€ pABHOBECHOE COCTOSTHUE.
Pabora u Temnonepeaaya Kak crocoobl
M3MEHEHHUS BHYTPEHHEHN 3HEPTUU.
KonngectBo Temnorsl. TennoéMkocts. Pazo-
8ble nepexoobwl.

YpaBHeHue TeroBoro Oananca. IlepBsiii
3aKOH TEPMOJUHAMUKHU.

AnmabaTHEIH mporecc.

HeoOpaTuMoCTh TEIIOBBIX MPOIIECCOB.
Bmopoti 3akon mepmoounamuxu u e2o cma-
mucmuyeckoe moaKo8aHue.
[TpeoOpa3oBanys SHEPTUU B TETLJIOBBIX
mammHax. [Juxkn Kapuo. KI1/] TemnoBsix ma-
IIVH.

IIpobnembl snepeemuku u oxpaua
OKpydHcaroujeti cpeowl.

JlaBatp omnpeeneHue NOHATHNA: TEPMOJUHAMUYECKAs CUCTEMA, U30IMPOBAHHAS
TEPMOJIMHAMHYECKAs CHCTEMa, PABHOBECHOE COCTOSIHHE, TEPMOAMHAMUYCCKUH
npoliecc, BHYTPEHHSS SHEPTHsl, BHYTPEHHSIS YHEPT U UACaTbHOTO rasa,
TETIOEMKOCTh, KOJIMYECTBO TEIUIOTHI, Y/IEIbHAs TEIJIOTA IUIABJICHUS, YIeIbHAs
TEIUIOTa MapooOpa3oBaHus, yACIbHAs TEIUIOTa CTOPAaHUs TOIUTNBA, padoTa B
TEPMOJIMHAMUKE, aouabammwlii npoyecc, OOPaTUMBIN MPOIIECC, HEOOPATHMBIN
npoliecc, HarpeBaTelb, XOJOJWIBHUK, padodee TeJo, TeIIoBoM aqeurateins, KI1J]
TETUIOBOTO JIBUTATEJIS.

Pacrnio3HaBaTh TEpMOAMHAMUYECKYIO CUCTEMY, XapaKTePHU30BaTh €€ COCTOSHUE H
IPOIIECChl U3MEHEHHSI COCTOSIHUSI.

Tlpusooumsv npumepvt MepmMOOUHAMUYECKUX CUCEM U3 KYPCa OUoIo2Ul,
Xapakmepuzo8amau ux, ONUCbI8AMb USMEHEHUS COCMOSHULL.

OnwuceiBaTh ciocoObl N3MEHEHHS COCTOSIHUSL TEPMOJMHAMUYECKON CUCTEMBI IyTEM
COBEpILEHHS MEXaHWYEeCKON pabOThI U MPH TEIIoNepe1aye.

CocTaBisaTh ypaBHEHHE TEIJIOBOT0 OanaHca B KOHKPETHOM cuTyaluu. BeraucnsaTs,
UCTIONB3YS COCTABIIEHHOE YPAaBHEHNE, HEN3BECTHHIE BETMYNHBI.

Pacnosznasamu dhazosvie nepexoodvl nepoco poda u cocmasnsams ypagHeHus 0
hazo6bix nepexodos. Boiuucisams, ucnonv3ys cocmagieHHvle ypasHeHusl,
Heu38eCmHble GeTUUUHDL.

OnpenensaTh 3HAYCHUS BHYTPEHHEH SHEPTUH UIeaTbHOTO ra3a, H3MEHEHHUE
BHYTPEHHEH SHEPTUH UJCaTbHOTO Ta3a, paboThl HICATBHOTO Ta3a, padoThl HAJ
U7eanbHbIM ra30M, KOJTHYECTBA TEIIOTH B KOHKPETHBIX cuTyanusx. Onpenaensirs
3Ha4YeHue paboThl UICATBHOTO ra3a 1o rpaduky 3aBUCUMOCTH JaBJICHUS OT 00bEMa
pH U300apHOM MpoIiecce.

Onucvleams 2eomMempuieckull CMbiCi pabomvl U paccHumvléams eé 3Haivenue no
epaguxy 3asucumocmu 0asieHusi UOearbHO20 2a3a om 06véma.

dopMyIrpoBaTh MEPBHI 3aKOH TEPMOJIUHAMUKH.

CocTaBnsTh ypaBHEHHE, ONMCHIBAIONIEE NIEPBhI 3aKOH TEPMOJAHMHAMUKH, B
KOHKPETHBIX CUTYAIUSIX JJIsl H30IIPOIIECCOB B HICATBHOM Ta3e. Beraucisrs,
UCTIOJIb3Ys COCTaBJIEHHOE YPaBHEHUE, HEU3BECTHBIC BEJTMUNHBI.

Paznuyars oOpaTumbie U HeoOpaTuMele mpotiecchl. [loaTBepk1aTh mpuMepamMu
HEOOPaTUMOCTh TEIUIOBBIX MPOIECCOB.
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Dopmynuposams 6mMopoul 3aKOH MePMOOUHAMUKU, HA3bIBAMb SPAHUYLL €20
NPUMEHUMOCIU, OOBACHAMb €20 CIMAMUCIUYeCKULL XapaKkmep.

[IpuBOAMTE TPUMEPHI TEIJIOBBIX ABUTATENCH, BBIACIATh B IPUMEPAX OCHOBHBIE
YacTH JBUTIaTeJIeH, ONMCBIBATH IPUHLIMII 1eUCTBUs. Beranciats 3Hauenus KI1/]
TEIJIOBOTO JBUTATEJI B KOHKPETHBIX CUTyalusx. Onpedensime 3uauenus KII/[
menyiogoeo dgueameis, pabomaroujeco no yukiy Kapro, 8 KOHKpemuvix cumyayusix.
T'omosumw npezenmayuu u cOobUeHUS NO UZYUEHHBIM MEMAM (803MONCHbBLE MEMbL
npeocmasiienvl 8 yueOHuKe).

Co3z0asamb KomnvlomepHvle MOOEU MENL08bIX MAULUH.

Haxonuts B muteparype u MHTEpHETE HHDOPMAIIHIO O TIPOOIeMax SHEPTETUKU U
OXPAHE OKPYKAOLIEH CPE/IbI.

Y4acTBOBaTh B AMUCKYCCUU O MPOOJIEMax SHEPTETUKH U OXPaHE OKPYXKAIOIICH Cpeibl,
BECTH JHUAJIOT, OTKPBITO BbIPAXKaTh U OTCTAWBATh CBOKO TOUKY 3PEHHUS, BBICIYLINBATh
MHEHHE OIMOHEHTA.

OCHOBBI JIEKTPOAUHAMMUMKMU (22 v)

AuekrpocraTuka (9 )

DNIeKTpUUYECKUil 3apsij. 3aKOH COXPaHEHUS
AIEKTPUUYECKOTO 3apsijia. IIEKTPUUECKOE
B3aumoieiicteue. 3akon Kynona.
brusxooeticmsue u oanvrnooeticmsue.
Hanpsbxk€aHOCTh M TOTEHIIHAT
AIEKTPOCTATUYECKOTO MOJISI, CBA3b MEKIY
HUMH.

Jluauu HanpsSHKEHHOCTH U
SKBUIIOTEHIIMAIbHBIE TOBEPXHOCTH.
[IpuHUMIT CyNepIIO3UIIUH SIIEKTPUUECKUX
nosieit. Paznocts moreHuuanos. [/posoonuxu
U OUDNIEKMPUKU 8 DTIeKMPUYECcKOM noJie.
Onekrpuueckas EMkocTh. KongeHcarop.
DHepeus s1eKkmpuiecko2o noJis.

JlaBatb onpeneneHre MOHATUN: 3IEKTPUUECKUI 3apsi/l, SIEMEHTAPHBII
AIIEKTPUYECKUH 3apsi]l, TOYCUHBIHN SJEKTPUUECKUN 3apsi, CBOOOIHBIN IIEKTPUUECKHI
3apsij, JIEKTPUUYECKOE TOJIE, HAIPSIKEHHOCTD AJIEKTPUYECKOTO OIS, JIUHUU
HaIPSKEHHOCTH JIEKTPUYECKOIO MOJIs1, OJHOPOIHOE IIEKTPUUIECKOE TOJIE,
MOTEHIM AN 3JIEKTPUYECKOIO MOJIsI, PA3HOCTh MOTEHIMAJIOB, SHEPTHUS AIEKTPUUIECKOTO
0JIs1, SKBUIIOTEHIIMAIbHAS TIOBEPXHOCTD, JIEKTPOCTATUUECKAsA UHTYKLIUS,
noJrsipu3anmda JU3JICKTPUKOB, IUISJICKTPHUYCCKAd IIPOHUIIACMOCTE BEIICCTBA,
BIEKTPOEMKOCTh, KOHIEHCATOP.

Pacnio3naBaTh, BOCIIPOU3BOIUTE M HAOMIOAATh PA3IMYHBIE CIIOCOOBI NIEKTPU3ALIUN
Ten. OOBICHATH SIBICHUE DIIEKTPU3AIIMU Ha OCHOBE 3HAHUI O CTPOCHUU BEIIECTBA.
OmnuceiBaTh U BOCITPOHU3BOJUTH BSaI/IMO)IGfICTBHGD 3apAKCHHBIX TCIIL.

OnuceIBaTh NPUHIMI JEHCTBUS 3IeKTpoMeTpa. PopMyIMpoBaTh 3aKOH COXPAHEHUS
ANEKTPUUECKOTO 3apsia, YCIOBUS €ro NpuMeHUMOCTH. COCTaBIsATh YpaBHEHUE,
BBIPAXKAIOIIEE 3aKOH COXPAHEHUS DJIEKTPUUECKOIO 3aps/1a, B KOHKPETHBIX CUTYaLHsIX.
BI:I‘II/ICJ'I?ITI), HCIIOJIB3YA COCTABJICHHOC YPAaBHCHUEC, HCU3BCCTHBIC BEJIMUWHEIL.
dopmynupoBath 3aKoH KynoHa, ycioBust ero npuMeHUMOCTH. COCTaBIISITh
ypaBHEHUE, BbIpaxkarolee 3aKkoH KynoHa, B KOHKPETHBIX CUTyalHsIX. BeIUUCIATS,
HCIIOJIb3Ysl COCTABIIEHHOE YPABHEHUE, HEU3BECTHBIE BEJIMUYMHBL. BoIUncIaTh
3HAYEHWE HAMPSHKEHHOCTH TMOJISL TOYEYHOTO AIEKTPUUYECKOTO 3apsifa, ONPeeaTh
HaIlpaBJIEHUE BEKTOpA HAIPSHKEHHOCTH B KOHKPETHOM cuTyann. @opMynupoBaTh
MPUHIUIT CYTIEPIIO3UIINH JIEKTPUUECKUX Mosiei. OnpenensaTh HanpaBiIeHUe U
3HAYEHUE PE3YJIbTUPYIOLIECH HANIPSIKEHHOCTH JIEKTPUUECKOTO TTOJISI CUCTEMBI
TOYEYHBIX 3aPsJI0B.

Ilepeuucnams ceoticmea TUHUL HANPANCEHHOCU FNEKMPULECKO20 NOJIAL.
N300paxaTh dJIEKTPHUECKOE MOJIe C MTOMOIIBIO JIMHUN HAPSHKEHHOCTH.
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PacrniozHaBaTh 1 n300paXkaTh JTMHUN HANPSHDKEHHOCTH TOJISE TOYEYHOTO 3aps/a,
CHCTEMBI TOUEUHBIX 3apsA0B, 3apKEHHOM IIIOCKOCTH, IBYX (HECKONbKUX
napajieNIbHbIX JIOCKOCTEH, wapa, cghepul, yurunopa; OJHOPOAHOTO U
HEOJIHOPOJHOIO 3JIEKTPUYECKUX I10JIEH.

OnpenensTs 10 JIMHUAAM HAaIPsKEHHOCTH AJIEKTPUYECKOTO 0JI 3HAKU U XapaKTep
pacnpezeseHus 3apsaaoB.

Onucvieams nogeoenue npoOOHUKO8 U OUITIEKMPUKOE 8 INeKMPOCMAMULECKOM noe
HA OCHOBE 3HAHULL O CINPOEHUU 6eujecmaa.

Pacnosnasamo u 60cnpouzeo0ums A6j1eHus 21eKmpoCmamuieckoll UHOYKYuu u
RONAPUAYUY OUINIEKIMPUKOS.

Teopemuuecku npedckazvléams HA OCHOBAHUU SHAHUL O CMPOEHUU 8eujecmed
nogeoenue npo8oOHUKO8 U OUINIEKMPUKOE 6 dneKkmpuieckom none. Obocrnosvieams u
omcmauéams C6010 MOUKY 3PEHUSL.

Cocmasnams pasencmea, c6A3b18ar0UjUe HANPAICEHHOCMb 2JIEKMPUUECKO20 NOJIAL 8
OUdNIEKMPUKe C HANPAANCEHHOCBIO BHEUHE20 2NeKMPUYecKo2o nos. Buiuuciame,
UCNONb3YA COCMABNIEHHOE YPABHEHUE, HeU3EECHbLE 6ETUYUHDL.

Onucvieamv npunyun 0eucmeus 21eKmpocmamuieckKoll 3auumoi.

OnpenensaTs NOTEHIMAI 3JIEKTPOCTaTUYECKOTO MOJIS B JAHHOW TOUYKE I0JIs1 OJHOTO U
HeCKONbKUX TOYEUHBIX IEKTPUUECKUX 3apAT0B, HOMEHYUANLHYIO SHEPSUIO
INEKMPUYECKO20 3aPA0a U CUCHEMbL INEKMPUYECKUX 3aPsA008, PA3HOCTh
HOTEHIUAJIOB, pabomy d1eKmpoCmamuyecKo2o noJis, HanpsKeHNe B KOHKPETHBIX
CUTYyalusX.

CocTaBisITh ypaBHEHHUS, CBA3BIBAIOIINE HAPSYKEHHOCTD AIEKTPUUYECKOTO MOJIS €
Pa3HOCTHIO MOTEHIMAJIOB. BBIYKCIIATH, HCIIOIB3YSl COCTAaBICHHOE YPaBHEHHUE,
HEHU3BECTHbIE BeIMUUHBI. M300pakaTh 3KBUIMOTEHLMAIbHbBIE TOBEPXHOCTH
JIIEKTPUYECKOTO0 10JIsA. Pacrio3HaBaTh ¥ BOCIIPOU3BOAUTH DKBUIIOTEHIMATIbHBIE
ITOBEPXHOCTH IOJISI TOYEYHOTO 3apsi/ia, CUCTEMBI TOUECYHBIX 3apsAJI0B, 3apSKEHHON
IUIOCKOCTH, JIBYX (HECKONIbKUX) NapalIeNbHbIX INIOCKOCTEH, wapa, cgepbi,
Yunuropa,; OAHOPOIHOTO U HEOJAHOPOIHOTO MIEKTPUUECKUX ToJe. OOBSACHITD
YCTPOMCTBO, IPUHIUI ACUCTBUA, IIPAKTUYECKOE 3HAYCHUE KOHIECHCATOPOB.
BbrancnsaTe 3Ha4eHHS DIEKTPOEMKOCTH IIJIOCKOI0 KOHACHCATOPA, 3apsaa
KOHJIEHCATOpa, HAIIPsKEHMsI Ha O0OKJIaKaxX KOHIEHCATOpa, IapaMeTpOB IIIOCKOTI0
KOH/JIEHCATOPa, YHEPTUH JIEKTPUUYECKOTO I0JIS 3apsKEHHOTO0 KOHIEH caTopa B
KOHKPETHBIX CUTYallHsIX.

Paccuumvieame obwyro émxocmo cucmemvl KOHOEHCAMOPOS.

Haxoauts B IHTepHETE U JONMOJHUTENBHOM TUTEpaType HHPOPMAIUIO 00 OTKPHITHH
JJIEKTPOHA, UCTOPUM U3YUEHUS DJIEKTPUYECKUX SABICHUN. | OTOBUTH IIPE3EHTALNU U
COOOLIeHHS IO U3YYEHHBIM TeMaM (BO3MOYKHBIE TEMBI ITPEJCTABICHBI B YUEOHHKE).

3aKO0HBI MOCTOSHHOIO
ToKa (7 4)

[TocTosiHHBIM nekTpuyeckuit Tok. Cuna
toka. Conporusnenue. [locienoBarenbHoe U

I[aBaTI) OMpECACIICHUC TTOHSTHH: SHCKTpI/I‘IeCKI/II\/’I TOK, CHJIa TOKa, BOJIbT-aMIICpHasa
XapaKTEPHUCTHUKA, DJICKTPHICCKOEC COMMPOTHUBIICHUC, CTOPOHHWEC CHUJIBI,
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napajuieJIbHOE COSIUHEHUS POBOAHUKOB.
PaboTa u MomHOCTh TOKa. 3akoH J[koyis-
Jlenna.

Onekrpoasuxyimas cuia (31C).

3akoH OMa 17151 IOJTHOM 3JIEKTPUUYECKOU
LIETIH.

JlaboparopHbie pabOTHI:

1. I[TocnenoBarenbHOE U NapaieIbHOE
COEIMHEHUS TIPOBOIHUKOB.

2. U3mepenue DJIC ncTouyHMKa TOKA.

Hccneoosanus:

1. Uccneoosanue 3a6ucumocmu HanpsiceHus
HA NOJIIOCAX UCIMOYHUKA MOKA OM CUbl MOKA
6 yenti.

2. Uccneoosanue zasucumocmu cuibl moxka
yepes IaMno4Ky Om HANPANCEeHUs. Ha Hell.

3. Uccneoosanue nazpesanus 600bl
Hazpesamenem HeOONbUOU MOUHOCU.

ANEKTPOJIBIKYIIAs cuiia. [lepeuuciisaTh yCcaoBus CylIeCTBOBAHUS AIEKTPUIECKOTO
ToKa. Pacmo3HaBarh v BOCIPOU3BOAUTD SBJICHUE SJIEKTPUUECKOT0 TOKA, NEHCTBUS
AIIEKTPUYECKOTO TOKA B IPOBOAHUKE. OOBSICHITH MEXaHU3M SIBJICHHI Ha OCHOBAaHUU
3HaHUI O CTPOCHHUH BEILIECTBA.

Coszoasamv KomnvlomepHvle MOOENU INEKMPULECKO20 MOKA.

[Tonb30BaTbcs aMIEPMETPOM, BOJIBTMETPOM, OMMEmMpPOM. YIUThIBATH OCOOCHHOCTH
M3MEPEHUS] KOHKPETHBIM MPUOOPOM U MpaBUiIa MOAKIIOYESHUS B AIEKTPUUECKYIO
LEIb.

UccnenoBath KkCriepuMEHTaIbHO 3aBUCUMOCTD CUJIbI TOKA B IIPOBOJAHUKE OT
HANPSDKEHUS ¥ OT COMPOTUBIIECHUS MPoBogHUKA. CTpOUTh rpaduK BOJIbT-aMIIEPHON
XapaKTEPUCTHUKHU.

dopmynupoBath 3aKk0oH OMa JJ1s yJacTKa 1eTd, YCIOBUS €r0 MPUMEHHUMOCTH.
CocraBnaTh ypaBHEHHUE, OMKUCHIBaroIee 3akoH OMa JJIsl y4acTKa LENH, B KOHKPETHBIX
CUTyalusx. BeIUUCIATh, HCIONB3Ys COCTABICHHOE YPaBHEHHUE, HEU3BECTHBIC
3HAYEHUS BEIUYUH.

PaccunthiBaTh 00IIIEE COMPOTHBIICHNE YIacTKa IETH MIPH ITOCICI0BATEILHOM U
napajuieJIbHOM COCTMHEHUSIX TTPOBOIHUKOB, NPU CMEULAHHOM COCOUHEHUU
npOBOOHUKO08. BBIIOTHATH pacyeThl CUJI TOKOB U HANPSHKEHUN B pa3IUnYHbBIX (B TOM
YHCIIE B CIIOXKHBIX ) DJIIEKTPUYECKUX LICTISAX.

dopMynHMpoOBaTh U UCIIONIB30BaTh 3aK0H J[koynsi-Jlenna. Onpenensats padoTy u
MOIIIHOCTb 3JEKTPUUYECKOr0 TOKA, KOJIMYECTBO TEIUIOTHI, BBIICISIONICHCS B
MIPOBOJIHUKE C TOKOM, ITPH 33JJaHHBIX NTapaMeTpax.

dopmynupoBath 3aKk0H OMa JJ1s MOJTHOM 1eTH, YCIOBHS €r0 TPUMEHUMOCTH.
CocraBnarh ypaBHEHHUE, BhIpakaroliee 3akoH OMa Jyisi TIOJTHOM 1eNH, B KOHKPETHBIX
cUTyalusx. PaccuuTbiBaTh, UCMONb3Ysl COCTABICHHOE YPABHEHUE, HEU3BECTHBIE
BEJIMYUHBI.

N3mepsTh 3HaUeHNE IEKTPOBIIKYILEH CUJTBI, HAMIPSHKEHNE U CUITY TOKA Ha y4acTKe
IIETH C TIOMOIIBIO BOJIBTMETPA, aMIepMeTpa U IUPPOBHIX JATYNKOB HAMPSHKEHUS U
cuibl Toka. CoOro1aTh MpaBuiia TEXHUKK 0€30MacHOCTH MPH paboTe C UCTOUHUKAMHU
TOKA.

PaGoTtaTh B mape, rpyrie mMpu BBITOJHEHUN MTPAKTUYECKUX 3a/IaHUM.

Haxonuts B nutepatype u MutepHeTe HHGOPMAIIMIO O CBSI3U SJIEKTPOMArHUTHOTO
B3aMMOJICHCTBUS C XUMUYECKUMH PEAKITUSIMU U OMOJIOTMYECKUMU TIporieccamu, 00
MCIOJIb30BAHUHU AIEKTPUUECKUX SIBJICHUHN KUBBIMU OpraHU3MaMH U T. 1.

['oTOBUTH Mpe3eHTAMH W COOOIIEHUS TT0 U3YYCHHBIM TeMaM (BO3MOXKHBIC TEMbI
MIPEICTABIICHBI B YICOHUKE).

Buinonansams dononHumenshvle ucciedosamenbckue pabomul nO U3y4eHHbIM memam
(803MOJICHVIE MeMbl npedCmasieHul 8 yieOHuKe).

DJIeKTPUYECKHH TOK B
pa3an4HbIX cpenax (6 4)

DNeKTpOHHAs MPOBOIUMOCTb METAJLIOB.
3aBHCHMOCTB COTMPOTUBIICHUS TTPOBOTHUKA

JlaBaTh onpeneneHne MOHATUN: HOCUTENH 3JIEKTPUYECKOT0 3apsiia, IPOBOJIUMOCTb,
C8EPXNPOBOOUMOCHIb, COOCTBEHHAs! IPOBOAMMOCTb, IPUMECHAS! IPOBOIUMOCTb,
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OT TEMIIEPATYPHI.
Csepxnpogooumocm b.
DNEKTPUUECKUN TOK B MOIYITPOBOIHUKAX.

CoOcTBeHHAs U MPUMECHAs! TIPOBOJMMOCTH.

p-n-niepexon. I1onynpogoonuxosuiii 0uoo,
mpansucmop. [lonynposoonuxossie
npubopbi.

DNEKTPUYECKHUNA TOK B JIEKTPOIUTAX.
dnexmponus.

DJIEKTPUUYECKUH TOK B BaKyyM€ U raszax.
Inasma.

AJIEKTPOHHASI POBOIUMOCTD, ABIPOYHAS IPOBOUMOCTD, P-N-TIEPEXO, BaAKYyM,
TEPMOIJICKTPOHHASI YMHCCHSI, SIIEKTPOJIN3, TA30BbBIH pa3psill, peKOMOWHAIIHS,
MOHU3AIUS, CAMOCTOSTENBHBIN pa3psill, HECAMOCTOSTEIbHBIA Pa3psi, nia3Mda.
Pacrio3naBaTh M OMUCHIBATH SIBIICHUS TIPOXOXKACHUS AICKTPUUECKOTO TOKA Yepes
MIPOBOHHKHY, MOJYIIPOBOJIHHUKH, BAKYYM, SJICKTPOIHTHI, Ta3bl.

KadecTBeHHO XapaKTepU30BaTh IEKTPUUYCCKHI TOK B CPEJIe: Ha3bIBATh HOCUTEIN
3aps/I0B, MEXaHU3M UX 00pa30BaHUs, XapaKTep JABMIKEHHS 3apsI0B B JICKTPUICCKOM
T0JIC ¥l B €70 OTCYTCTBHUE, 3aBUCUMOCTD CHJIBI TOKA OT HAIMPSKCHHSI, 3aBUCHMOCTh
CHWJIBI TOKA OT BHEIIHUX YCIIOBUH.

Teopemuuecku npedcKazvl8ams HA OCHOBAHUU 3HAHULL O CMPOEHUU 8eUiecmBa
xapaxmep Hocumeretl 3apsi008 6 PA3IUYHbIX CPEOAX, 3A8UCUMOCTb CONPOMUBITLEHUS
NPOBOOHUKO8, NOJYNPOBOOHUKOB U INEKMPOIUMOo8 om memnepamypwl. IIpusooums
npumepvl PuzUYecKux IKCNepUMEeHmos, AGIAUWUXCA KPUMEPUAMU UCTNUHHOCIU
meopemuyeckux npeockasanui. O6OCHO8bIBAMb U OMCMAUBAMb CEOU
NPeonoIONCEHUS.

[TepeyucisaTh OCHOBHBIE TOJIOXKEHUS TCOPHH ICKTPOHHON TPOBOUMOCTH METAJLIOB.
BbraucnsaTs 3HaYCHHS CPeTHEH CKOPOCTH YIOPSAOYSCHHOTO JBUKCHHS SJICKTPOHOB B
METaJUIe IO/ ICHCTBUEM JICKTPUIECKOTO MOJISI B KOHKPETHOW CHTYallUH.
OnpenensiT CONPOTUBICHUE METAIITUYECKOTO MTPOBOAHHUKA MPU JAHHON
TeMIeparype.

DKCnepumMeHmanbHo Uccie008ams 3a8UCUMOCTb CONPOMUBTEHUS MEMATIUYEeCKUX
NPOBOOHUKOG O MEMNepamypbi.

IIpusodums npumepuvl c6epxnpo8OOHUKO8, NPUMEHEHUSL CBEPXNPOBOOUMOCHIU.
Ymounamo epanuyvl npumenumocmu 3axona Oma 8 c8:3u ¢ Cywecmeo8anuem
SABNIEHUSL CBEPXNPOBOOUMOCTIU.

[TepeyucnaTb OCHOBHBIE MOJOKEHUS TEOPUH IEKTPOHHO-IBIPOYHON MTPOBOAUMOCTH
TIOJTYTIPOBOTHUKOB.

[TpuBOIUTE TPUMEPHI YUCTHIX TOTYIPOBOTHUKOB, IOTYIIPOBOJHUKOB C JJOHOPHBIMHU
U aKIENTOPHBIMU MTPHUMECSIMH.

DKCnepumMeHmanbHo Uccie008ams 3d8UCUMOCTb CONPOMUBTEHUS NOTYNPOBOOHUKOS
om memnepamypbl u 0C8eujéHHOCU.

Obvsacuams meoputo npogooumocmu p-n-nepexooa. llepeuuciams 0cHOBHbIE
ceolicmea p-N -nepexooa.

Tpumensmo meopuio npo8OOUMOCIMU K ORUCAHUIO pabOmbl OU00A U MPAHZUCTIOPA.
[TpuBOIUTE IPUMEPHI UCTIOIB30BAHUS TOJTYITPOBOTHUKOBBIX TIPUOOPOB.
[TepeyuciaTh yCIIOBUS CYIIECTBOBAHHS YJICKTPHUECKOTO TOKA B Bakyyme. [IpuMeHsITh
3HAHUS O CTPOCHUU BEIIECTBA /IS ONTUCAHMS SIBICHUS TEPMOAJICKTPOHHON IMHUCCHUHU.
OnuceIBaTh MPUHIIMI JEHCTBUS BAKYYMHOTO JTIMO/1a, YIEKTPOHHO-TY4€BON TPYOKH.
[TpuBOIUTE IPUMEPHI UCTIOIB30BAHUS BAKYYMHBIX ITPHOOPOB.

OO0BsICHATh MEXaHNU3M 00pa30BaHMsi CBOOOIHBIX 3apsIOB B PACTBOPAX M pacIlyiaBax
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IIEKTPOJIUTOB.

OnuceIBaTh 3aBUCUMOCTb COIPOTHUBIICHUSI AJIEKTPOIUTOB OT TEMIEPATYPBHI.
Teopemuuecku Ha OCHOBAHUU 3HAHULL O CMPOEHUU 8eUiecmBa NPeOCKa3bl8ams X00
npoyecca snexmpoausa. IIpueooums npumepvl u 60cnpou3so00ums Puuyeckue
9KCnepuUMeHmol, NOOMEePAHCOarouue gbloesieHue Ha INeKmpooax eewecmaea npu
NPOXO0IHCOEHUU INEKMPUYECKO20 MOKA Yepe3 dNeKmpOoaum. Ymounsamo epanuyvl
npumenumocmu 3akona Oma OJist ONUCAHUS NPOXOACOEHUS INEKMPUUECKO20 MOKA
uepes 1eKMmpoIUMbl.

[TprMeHsITh 3HaHUsI O CTPOEHUHU BELIECTBA JUIsl ONMCAHUS SIBICHUS JIEKTPOJIN3A.
Cocmaenams ypasHenue, onucvlearoujee 3akoH snekmpoauza Papaoes, ons
KOHKpemmubvlx cumyayuil. Boruucname, ucnonwv3ys cocmasnennoe ypagHeHue,
Heu36eCmHbvle 3HAYEHUs. BETUYUH.

[TpuBOIUTE NpUMEpPHI UCIIOIB30BAHUS JIEKTPOJIN3A.

OOBsACHATH MEXaHU3M 00pa30BaHMs CBOOOIHBIX 3apsA/IOB B ra3ax.

[TprMeHATH 3HaHUSA O CTPOEHUU BELECTBA AJIsl ONUCAHUS SBJICHUMN
CaMOCTOSITEJILHOTO U HECAMOCTOATENIBHOTO Pa3psI0B.

Pacnio3znaBaTh, NpUBOAUTH IPUMEPHI, IEPEUUCIISATH YCIOBUS BOSHUKHOBEHUS
CaMOCTOSITEJIbHOTO U HECAMOCTOSATEIBHOTO Fa30BbIX Pa3psA0B, Pa3IMUHBIX TUIIOB
ra30BbIX pa3psiioB.

[TpuBOIUTE NpUMEpPHI UCIIOIB30BAHUS T'a30BbIX Pa3psI0B.

Ilepeuucnams ocnognvle ceolicmea u 061acmu NPUMeHeHUs. NIA3Mbl.

Pabomamnw 6 nape, epynne npu evlnonnenuu uccied08amenbCckux pabom, npu
ocyujecmenieHuy meopemudecKux npeoCcKas3anul.

Haxoauts B nuteparype u MIHTepHeTe nHpopMalirio 1o 3aaHHOI TeMe.
[TepepabatbiBaTh, aHATU3UPOBATH U MPEACTABISATH HHPOPMALIUIO B COOTBETCTBUH C
[IOCTABJIEHHBIMHU 3a/1a4aMH.

["'0TOBUTH Mpe3eHTAIMH U COOOIIEHNUS [0 U3YYEHHBIM TeMaM (BO3MOKHbIE TEMBbI
IIPEJICTaBJICHbI B YUEOHHUKE)

Pe3zeps (44)

11 kaacce (70 yacoB)

OCHOBBI JIEKTPOAUHAMUKH (ITPOJOJIZKEHHUE) (9 v)

MaruutHoe moJie
S

MarnautHoe none. Maaykuns

MAarHuTHOTO 1oJIsi. BEKTOp MarHuTHOM
WHIYKITUH.

JlelicTBME€ MArHUTHOTO TOJIS1 HAa MPOBOJIHUK C
TOKOM M JBUKYIIYIOCS 3apPSKEHHYIO
YacTUILy.

Cuita Ammiepa. Cuna Jlopenta.

[TpaBuiio n€eBOM PyKH.

MaruuTtHsle CBOMCTBA BEIIeCTBA.

JlaBaTp onpeneneHue MOHATUI: MATHUTHOE M0JI€, MHAYKIUS MATHUTHOTO T10JI4,
BUXPEBOE ToJie, cuia Amriepa, cuia Jlopenna, peppoMarHeTuk, TOMeH, TemrepaTtypa
Kropu, macnumnasa nponuyaemocmeo gewecmaa.

JaBaTp onpeneneHne eqUHUIBI MHAYKIIUA MAarHUTHOTO TOJIA.

IIepeuncnaT OCHOBHBIE CBOMCTBA MATHUTHOTO TTOJISL.

N300paxaTh MarHUTHBIE JINHUW TTOCTOSTHHOTO MarHUTa, MpSIMOTO TIPOBOIHUKA C
TOKOM, KaTYIIKH C TOKOM.

Ha6nronaTe B3anMo1eiCTBHE KATYIIKU C TOKOM M MarHWTa, MAarHUTHOM CTPEJIKU U
MIPOBOJHHUKA C TOKOM, JE€HCTBUE MATHUTHOT'O NIOJISI HA ABHKYLIYIOCS 3apPSKEHHYIO
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Mazenumnas 3anucey ungopmayuu.
DnekmpousmepumenvHvie NPUOOPYL.

JlabGopartopHnast pabora:
I/I3MepeHHe CHJIbI BSaHMOHCﬁCTBHH Mar”Hurta
Y KaTYIIKH C TOKOM.

4acTHULLy.

dopmynrpoBaTh 3aKOH AMIiepa, Ha3bIBaTh IPAHULIBI €70 IPUMEHUMOCTH.
OnpenensaTh HaNpaBiIeHUE TUHUA WHAYKIIMA MarHUTHOTO TIOJISl C TIOMOILBIO [TPaBUIIa
OypaBumMKa, HaIllpaBJIEHUE BEKTOPOB CHJIbI AMIiepa U cuiibl JIopeHiia ¢ moMoIibio
MpaBUJIA JIEBOU PYKH.

[TpumensTh 3aKoH AMIiepa U GopMyIty AJisl BEIUMCIeHUs cuiibl JIopeHia mpu
pelleHnu 3ajay.

Obvacuams npuHyun pabomsel YUKIOMpoHa U Macc-cnekmpozpaga.

[lepeuncnarh TUIIBI BELLIECTB 10 MAarHUTHBIM CBOMCTBAM, Ha3bIBaTh CBOICTBA JUa-,
napa- u ¢eppoMarHeTHKOB.

W3mepsaTh cuily B3auMOICHCTBUS KaTYILIKH C TOKOM U MarHura.

Hccnedosamv maznummusie c8olicmea mei, U320mMosNeHHbIX U3 PASHLIX MAMEPUALOs.
PaGorate B nape npu BHINOJHEHUH NIPAKTUYECKUX 3aJIJaHUH, B [1ape U IPyIIe pu
pellIeHnH 3ajau.

ObvscHAMb NPUHYUN OeliCBUs JTIeKMPOUIMEPUMETIbHBIX NPUOOPO8,
2POMKO2080pUMEIISl U IJIEKMPOOBULAMEIISL.

Haxonuts B muteparype u MaTepHeTe nHbopmanuio o Bkiaae Amnepa, Jlopenua B
M3Yy4E€HHE MarHUTHOTO MOJIs, pycckoro ¢usnka CToneToBa B UCCIEI0BAHUE
MarHUTHBIX CBOICTB ()eppOMarHeTUKOB, O MPUMEHEHUH 3aKOHa AMIIepa,
IIPAKTUYECKOM UCIOJIb30BaHUH JIEHCTBUS MAarHUTHOTO 1OJISI HA ABMXKYIIMICS 3apa,
00 yCKOpUTEIAX 3JIEMEHTAPHBIX YaCTHUII, O BKJIAJe POCCUNCKHUX YYEHBIX B CO3/IaHUE
YCKOpHTENEH 3JIeMEHTapHbIX YaCTHIl, B TOM uncie B O0beIMHEHHOM UHCTUTYTE
anepHbix uccienosanuit (OUSAN) B r. Jly6He u Ha agponHoM kosuaiiaepe B LIEPHe;
00 UCTIOIB30BaHNH (PEPPOMATHETHKOB, O MATHUTHOM T10JI€ 3EMITH.

["'0TOBUTH NMpe3eHTALUN U COOOLIEHNS IO U3YUYEHHBIM TeMaM (BO3MOKHBIE TEMBI
HPEJICTABIICHBI B YUeOHHKE).

DJIeKTPOMarHUTHAasI
HHAYKOuA (4 4)

SIBieHME ANEKTPOMATrHUTHOW UHYKIIHH.
Maruutssiii notok. [Ipasuno Jlenna. 3akox
JIEKTPOMATHUTHOW WHIYKIIHH.
DNEeKTPOMarHuTHOE MOJIe.

Buxpesoe snexkmpuueckoe noie.
[TpakTHYeckoe MpUMeHEeHHE 3aKOHa
AJIIEKTPOMArHUTHOW MHTYyKITUH.
Bosnuxnosenue 3/]C unoykyuu @
OBUINCYUUXCSL NPOBOOHUKAX.

SIBiieHME CAaMOMHIYKIIUH.
NHIyKTUBHOCTB.

DHeprus MarHUTHOTO TOJIS TOKA. DHepeus
INEKMPOMASHUMHO20 NOJIA.

JlaBaTh omnpeneneHe MOHATHIA: SIBICHUE YIEKTPOMAarHUTHOW WHAYKIIUU, MAaTrHUTHBIH
notok, 3J1C uHIYKIIUU, UHIYKTUBHOCTh, caMouHAyKIHs, DJIC caMOMHIyKITUH.
Pacrio3naBath, BOCIIPOU3BOIUTE, HAOIIOAATh SBJICHUE YJICKTPOMArHUTHON HHTYKITHH,
MOKAa3bIBaTh MPUYHMHHO-CIICJICTBEHHBIE CBSI3U NP HaOMI0AeHuu siBneHus. Habmonars
Y aHAIIM3UPOBATh SKCIIEPUMEHTHI, IEMOHCTPUPYIOLIUE npaBuio JIeHia.
dopmynrpoBaTh MpaBuiIo JICHIa, 3aKOH AIEKTPOMArHUTHOW WHAYKIIHH, Ha3bIBATh
TPAHHUIBI €T0 MPUMEHHUMOCTH.

HccnenoBaTh sIBICHUE DJIEKTPOMATHUTHOW WHAYKIIHH.

Ilepeuucnsams ycnosus, npu KOmopuvlx 803HUKAEM UHOYKYUOHHBIL MOK 8 3AMKHYIMOM
Kowmype, kamyuike. Onpeodensimv pojib JHcele3H020 cepOeHHUKA 8 KamyuiKe.
H3zo0pasicame epagpuuecku sHewiHee u UHOYKYUOHHOE MasHumHble noas. Onpedensamo
Hanpasienue UHOYKYUOHHO20 MOKA 8 KOHKPEMHOU CUmyayuu.

OOBSICHITh BOSHHKHOBEHHE BUXPEBOTO JIEKTPUICCKOTO TTOJIS U AJIEKTPOMArHUTHOTO
nosist. Onucwieamov npoyecc o3HukHogenus: C unoyKyuu 8 0BUNCYWUXCS
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JlabGopartopHnast pabora:
HccnenoBaHue sIBICHUS JICKTPOMArHUTHON
WHTYKITUH.

Koncmpyuposanue:
Koucmpyuposanue snexkmpooguzamens.

NPOBOOHUKAX.

IIpedcmasnsams npunyun Oelicmeus 31eKmpo2eHepamopa u 21eKmpoOUHaAMU4ecKo2o
MUKpogoHa.

PaGorate B nape u rpyIie npy BbIIOJHEHUH TPAKTUUYECKUX 3aJaHUM, IJITaHUPOBATh
AKCIIEPUMEHT.

[TepeuncnsTe mpUMeEpbI UCIIOIB30BaHUS SBJICHUS JIEKTPOMArHUTHON MHIYKIIMH.
PacrniozHaBaTh, BOCIPOU3BOAMUTH, HAOIIOIATh SBJICHUE CAMOMHIYKIIMH, IIOKAa3bIBATh
NPUYHHHO-CJICICTBEHHBIE CBSA3U MIPU HAOIIOICHUY SBIICHHS.

®opMyIMpoBaTh 3aKOH CAMOMHIYKIIMH, HAa3bIBATh TPAHUIIbl €70 IPUMEHUMOCTH.
[TpoBOIUTH aHAJIOTHIO MEKIY CAMOMHIYKIIMEH U HHEPTHOCTBIO.

OnpenensaTs 3aBUCUMOCTb UHAYKTUBHOCTH KaTyIIKU OT €€ AJIUHBI U IIJI0IIAH
BUTKOB.

OnpenensiTb B KOHKPETHOM CUTYyallMy 3HaYEHUS: MarHUTHOro rnotoka, 9/1C
unaykuuu, I C unoykyuu 8 osudsxcywuxcs npogoonuxax, JJC caMOMHAYKIINUH,
UHAYKTUBHOCTb, 9HEP2UIO DJIEKMPOMASHUMHO20 NOJIAL.

Haxonuts B muteparype u MHTepHETEe HHBOpMANHio 00 UCTOPUN OTKPBITHS SBICHHS
AIIEKTPOMAarHUTHOW MHAYKIIMH, O BKJIAJI€ B U3YUEHUE 3TOTO SIBJICHUS POCCUHCKOIO
¢uszuka 3. X. Jlenna, o 60pb0e ¢ MPOsABICHUAMU 3JIEKTPOMATHUTHOM HHAYKIUH U €€
UCIOJIb30BAaHUU B IIPOMBILIIEHHOCTH. | OTOBUTH MTPE3€HTALIMM U COOOIIEHUS 110
M3Y4YEHHBIM TeMaM (BO3MOKHbIE TEMbI NIPEACTABIEHBI B YUEOHUKE).

KOJIEBAHUSA U BOJIHBI (16 1)

Mexanunueckue
KoJsie0anus (3 )

Mexanunueckue kojaeOaHus.

CBoOoaHble konebanus. MaremaTudeckuii u
NIPYKUHHBINA MassTHUKU. [IpeBpamenns
SHEPIUU NpH KojeOaHUsIX. AMIUIMTY/Ia,
HepuoJi, 4acToTa, aza KojaeOaHH.
BoinyxneHHble KoneOaHus, pe30HaHC.

JlaGopatopHas pabora:
Omnpenenenne yCKOpeHUs: CBOOOIHOTO
naJIeHUs TP TOMOIIN MasITHUKA.

Uccnenosanue:
[Tpu 3aTyxanuu KojaebaHU aMILUTUTY 1A
00paTHO MPOTMOPIIMOHATIFHA BPEMEHH.

JlaBaTh omnpeneieHne MOHATHI: KonebaHus, KonedaTelbHas CUCTEMa, MEXaHHUECKHe
KoJieOaHus, TapMOHUYECKHE KOJieOaHms1, CBOOOHBIE KOJIeOaHusI, 3aTyXaroI1e
KoJieOaHusl, BEIHYXK/ICHHBIC KOJIeOaHusI, pe30HAHC, CMEIIICHUE, aMIUTUTY/a, TIEPHOI,
yacToTa, COOCTBEHHAs 4acToTa, (hasa.

Ha3zbiBaTh ycioBUsI BOSHUKHOBEHHUSI KoJiebaHuid. [[puBoauTh mpumepbl
KO0JIeOATEIIbHBIX CUCTEM.

OnuChIBaTh MOJICTH «IIPYKUHHBIA MasSTHUKY», «MAaTEeMAaTHICCKUN MAsITHHK.
[Tepeuucnars BUIbI KOIEOATEIHHOTO JIBUKESHHS, UX CBOWCTBA.

Pacnio3naBath, BOCIIPOU3BOIUTH, HAOMIOAATh TApMOHHYECKHE KoJeOaHus, CBOOOIHbIE
KoJieOaHus, 3aTyXarIre KojieOaHus, BHIHYK/ICHHbIE KOJICOaHMs, pE30HAHC.
[Tepeuncnarh cmocoOb! MOYYSHHUSI CBOOOTHBIX U BEIHYK/IEHHBIX MEXaHHYECKHIX
konebanuii. CocTaBnsATh YpaBHEHHE MEXaHUYECKUX KOoJeOaHui, 3aIiChIBATh €r0
pemienue. OnpeaensTs M0 YPaBHEHUIO KOJIeOaTeIbHOTO JBUKCHUS TapaMeTPhI
KOJICOAHMIA.

[TpencTaBisaTh rpagUIecK 3aBUCUMOCTD CMEIICHHUS, CKOPOCTH H YCKOPEHUS OT
BPEMEHH MPHU KOJIEOaHUSIX MATEMATHUYECKOTO U MPY>KUHHOTO MAsITHUKOB.
Omnpenensth mo rpaduKy XapakKTEPUCTUKU KOIeOaHUHN: aMILTUTYTy, IEPHO] U
4acToTy.

H3z00pasicams epaguyecku 3a8UCUMOCHb AMIIUMYObL BLIHYHCOCHHBIX KOJIeOAHUL Om
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yacmomul 8blHyHcOAarOWel Cuibl. AHAIUUPOBAMb USMEHEHUe OAHHO20 epaduKa npu
USMEeHeHUU mpenusl 8 cucmeme.

BbruncnsaTh B KOHKPETHBIX CUTYaLUAX 3HAYSHUsI IEpHo/ia KOoJIeOaH i
MaTeMaTHYECKOTO WM MPYKUHHOTO MasiTHUKA, SHEPTUH MasTHUKA.

OOBACHATH NMPEBpAIICHUS SHEPTHH MTPHU KOJICOAHUAX MaTEMATUIECKOTO MAasTHUKA H
rpy3a Ha Npy>KuHe.

Hccnedosams 3asucumocms nepuooa Koiebanuii Mamemamuyecko2o MasmHuka om
€20 OJIUHbL, MACCHl U AMIIUMYObL Kolebanuil. Hcciedosams 3a8ucumocms nepuooda
KOJIe0aHull 2py3a Ha NPYHCUHe OM MACChl 2PY3d U HCECIMKOCU NPYIHCUHDBL.

PaGorate B mape u rpyIe npu peieHuy 3a7a4 U BhIIMOJIHEHUN TPAKTHYECKUX
3aJlaHu, HCCiIeI0BaHui, IJIaHUPOBATh SKCIIEpUMEHT. BecTu AuCKyccuio Ha TeMy
«Ponb pe3oHaHca B TEXHUKE U OBITY.

Haxonuts B muteparype u MHTepHETE HHDOPMALINIO 00 UCITOJIE30BAHUN
MEXaHMYECKUX KoJleOaHuii B MPHOOpPax reosioropa3Beiky, yacax, Kauelsx, Ipyrux
yCTpOMCTBAxX, 00 HCMONIb30BAaHUH B TEXHUKE M MY3bIKE Pe30HaHCa U 0 60pb0e ¢ HUM.
['0TOBUTH Mpe3eHTAUHU U COOOLICHUS IO U3YYSCHHBIM TeMaM (BO3MOYKHBIE TEMBI
IIPEJICTaBJICHbI B YUEOHUKE).

Pemarts 3amaun. KoHTpoaupoBaTh pelieHne 3a/1a4 CaMUM U IPYTUMU YYAIIMMHUCS.

DJIeKTPOMATHUTHBbIE
KoJie0anus (6 1)

DJeKTPOMarHUTHBIE KOJICOAHHS.
KosebarenbHbI KOHTYD.

CB0OOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

Asmoxkonebanus. Boinyscoennvle
INEKMPOMACHUMHbIE KONeOAHUSL.
IlepemeHHBIH TOK.

Konoencamop u kamywrxa 6 yenu
nepemenHo2o moka. Pezonanc 6 yenu
nepemeHH020 mokKa.

Dnemenmapuas meopus mpauncgopmamopa.

IIpoussoocmeo, nepedaua u nompebieHue
INEKMPUYECKOU IHEP2UU.

Konucmpyuposanue:
Konucmpyuposanue mpancgopmamopa.

JlaBaThb ompeenieHrue MOHATHI: AJICKTPOMArHUTHBIC KOJIeOaHus, KoeOaTeIbHbII
KOHTYP, CBOOOTHBIC DJICKTPOMArHUTHBIC KOJICOaHUs, agmokoiedamns,
agmokoebamenvbHas cucmema, BEIHYXJICHHBIE 3JICKTPOMarHUTHBIC KOJICOaHWMS,
MIEPEMEHHBIH SJEKTPUUECKUN TOK, aKTUBHOE CONPOTUBIICHUE, UHOYKINUBHOE
conpomugenue, EMKOCMHOEe CONpomusiieHue, noaHoe COnpomuegienue yenu
nepemMenHn020 MoKa, NEUCTBYIOIIee 3HAUCHHUE CHITBI TOKA, ICHCTBYIOIIEE 3HAYCHHE
HanpspKeHus, TpaHchopmarop, KOdPGUIUEHT TpaHCHOpPMALIIH.

N3o0paxaTh cxeMy KojaebaTeIbHOro KOHTYpa M OMUCHIBATH MIPUHIIMIT €70 PadOTHI.
Pacnio3naBath, BOCIIPOU3BOIUTE, HAOMIOAATH CBOOOHBIE DIIEKTPOMATHUTHBIE
KOJICOAHUS, BbIHYHCOCHHBIE INEKMPOMACHUMHbLE KOJIeOAHUS, PE30OHAHC 8 Yenu
nepemeHHo20 MoKda.

AHaIM3upoBaTh MPEBPAICHHsS SHEPTUHU B KOJIeOaTeIbHOM KOHTYpE TIpH
AIIEKTPOMATrHUTHBIX KOJICOAHHSIX.

[TpencTaBisaTh B BUIE TPa(QUKOB 3aBUCIMOCTD JJIEKTPUIECKOTO 3apsija, CHIIBI TOKA U
HaIPSDKEHUS OT BPEMEHH IPU CBOOOJTHBIX JICKTPOMArHUTHBIX KOJICOAHHSX.
Omnpenensth no rpaduKy KoJleOaHW XapaKTEePUCTHKHU: aMILIUTY Ty, IEPHOJ U
9acToTy.

IIposooums ananozuro mexcoy MexaHudecKuMu u 31eKmpoMacHUMHbIMU
KONeOaHusaMu.

3anuceiBaTh popmyny TomcoHa. Beraucisats ¢ momortrsio hopmynsl Tomcona
MIEPHOJ] M YaCTOTY CBOOOHBIX 3JICKTPOMArHUTHBIX KOJIeOaHUH.

OnpenensTh MepuoJl, 9aCTOTy, AMILTUTYAY KOJIeOaHUH B KOHKPETHBIX CUTYAIHSX.
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Hccnedosamuv snekmpomacnumuule KoaeOaHus.

Ilepeuucnams ceoticmea agmokonedanuil, A6MOK01e0AmeNbHOU CUCTIEMDbL.
IIpusooums npumepsvl asmoxo1ebamenbHblX CUCTeEM, UCNOIb308AHUS
aemokoebanui.

OOBSICHITH PUHIIHIT ITOJIYICHUSI IEPEMEHHOTO TOKa, YCTPOMCTBO TeHepaTopa
MEPEMEHHOT0 TOKA.

Ha3zbiBaTh 0COOEHHOCTH MEPEMEHHOT0 AJIEKTPUUYECKOT0 TOKA Ha Y4acTKe LIEMHu C
PE3UCTOPOM.

Hasvieéamv ocobennocmu nepemeHHo20 21eKmpuiecko2o moKka Ha y4dcmke yenu ¢
KOHOEHCAmopoM.

Has3zvieams ocobennocmu nepemenHo2o 31eKmpuiecko20 moKka Ha yuacmke yenu ¢
Kamywrou UHOYKmMU8HOCMU.

3anuceBaTh 3ak0H OMa ISl eTH IEPEeMEeHHOTO ToKa. HaXoauTh 3HAUYCHUS CHITBI
TOKa, HAMPSKEHHS], aKTUBHOT'O COTPOTUBIICHUS, UHOVKIMUBHO20 CONPOMUBIEHUS,
EMKOCMHO20 CONPOMUBIEHUSA, NOJIHO20 CONPOMUBIIeHUs TISTIH IEPEMEHHOT0 TOKa B
KOHKPETHBIX CUTYAIIHSsIX.

BbraucnsaTh 3HaYCHHUSI MOIITHOCTH, BBIJCIISIONICHCS B IICTIH IIEPEMEHHOTO TOKa,
NENCTBYIONINE 3HAYCHHS TOKA U HAPSKEHUS.

Has3zvieamo ycnosus 603HUKHOBEHUsS. pe30HAHCA 8 Yenu NepeMeHHO20 MOKA.
OnuceIBaTh YCTPOMCTBO, MPUHIIUI JICUCTBHSI U IPUMEHEHUE TpaHchopMaropa.
Buiuucnams kosghguyuenm mpancghopmayuu 6 KOHKpemHvIX CUMYAYUSIX.
Haxonuts B muteparype u MHTepHETE HHDOPMALIHIO O TIOTYYSHHH, TIepeiade u
WCIIOJIb30BAaHUH TIEPEMEHHOTO TOKa, 00 HCTOPUH CO3AaHUS U TPUMECHECHUHN
TpaHCPOPMATOPOB, UCNOIL308AHUU PE3OHAHCA 8 YenU NePeMEeHHO20 MOoKd U 0 Oopbbe
¢ HUM, yCTiexax M mpoOjemMax 3JIeKTPOIHEPTEeTUKH.

Cocmaenams cxemwl npeobpasosanus snepeuu na TOL] u I'2C, a makorce cxemy
nepeoauu u nompeo.neHus 31eKmposHep2uL, Ha3bIBaTh OCHOBHBIX IOTpeOUTeNen
AIIEKTPOIHEPTUU. [lepeuuciames npuyunbl NOMepsb IHEP2UU U 803MOHCHOCU OIS
nosviueHUs 3 pexmusHocmu eé€ Ucnoib308aHUS.

Bectu auckyccuto o momib3e U Bpeae dIEKTPOCTaHIINI, apryMeHTUPOBATh CBOIO
MO3UIUIO, YMETh BBICTYIINBATHE MHEHHUE JIPYTHX YIACTHHKOB.

['OTOBUTH MPE3EeHTAIMH U COOOIICHHUS 110 H3YICHHBIM TeMaM (BO3MOXHBIC TEMBI
MIPEJICTABJICHBI B YIEOHUKE).

MexanunyecKkue BOJTHBI

(CR))

Mexannueckue BoJHBL. [lonepednsie u
MPOJIOTBHBIC BOJHBI. DHEPTHs BOJTHBIL.
Humepghepenyus u ouppaxyus eonm.
3BYKOBBIC BOJIHBI.

JlaBaTp onpeneneHue MOHATUI: MEXaHUYECKasl BOJIHA, [IONIEPEYHAs BOJIHA,
MPOJI0NIFHAS BOJIHA, CKOPOCTH BOJIHBI, ITTMHA BOJHBI, ()a3a BOJHBI, NI0CKAS GOIHA,
B0JIHOBASL NOBEPXHOCMb, (DPOHM BOJIHbL, VY, 3BYKOBAsI BOJTHA, TPOMKOCTH 3BYKa,
BBICOTA TOHA, TEMOP, OTPAKEHUE, TIPEIOMIICHUE, TIOTJIONIEHNUE, HTEePhEPEHITH,
oughpaxyus, norapuzayus MEXaHUYECKUX BOJIH, KOT€PEHTHBIE HCTOYHHUKH, CTOSTUAsI
BOJIHA, aKyCTUYECKHUI PE30HAHC, INIOCKOMOJIIPU30BaHHAs BOJIHA.

Ilepeuncnars CBOMCTBA MEXaHMYECKUX BOJH. Pacrno3HaBaTh, BOCIPOU3BOAMUTD,
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HaOJII01aTh MEXaHMUYECKUE BOJIHBI, IONIEPEYHBIE BOJIHBI, IPOI0JIbHBIEC BOJHHI,
OTpakeHHe, IPeJIOMIICHHUE, MOTJIOLIEHUE, UHTEPPEePEHIIUIO0, Ougdpakyuio u
noaapuzayuio MeXxaHndeckux BojH. Ha3pIBaTh XapaKTepUCTUKH BOJH: CKOPOCTb,
4acToTa, JUIMHA BOJHBI, pa3HOCTh (a3. OnpenensT B KOHKPETHBIX CUTYalUsX CKOPO-
CTH, YaCTOTBI, JJIMHBI BOJHBI, Pa3HOCTH (ha3 BOJIH.

3anucvieamo u cocmasnams 8 KOHKPEMHBIX CUMYAYUSX YPAGHEHUE 2APMOHUYECKOU
bezywell 80JIHbL.

Haxonuts B muteparype u MHTepHeTe nHbOopManuio o BO30yKIESHUH, Iepeaaye u
UCTIOJIb30BaHUH 3BYKOBBIX BOJIH, 00 MCIIOJIb30BAaHUH PE30HAHCA 3BYKOBBIX BOJIH B
MY3bIKE U TEXHHKE.

Bectu auckyccuto o 1mosib3e U Bpeae BO3AeHCTBHSI Ha YeTIOBEKa 3BYKOBBIX BOJIH,
apryMEHTHPOBAThH CBOIO MO3HIINIO, YMETh BBICIYITUBATh MHEHHE APYTHX
YYaCTHHUKOB.

["'OTOBUTH MpE3eHTAIMH U COOOIIEHHUS MO U3YYCHHBIM TeMaM (BO3MOXKHBIE TEMBbI
MIPEACTABJICHBI B YIYCOHHKE).

JIEKTPOMATHUTHBbIE
BOJIHBI (4 4)

DIIeKTPOMarHuTHOE TOJIE.
DIIeKTPOMArHUTHBHIE BOJTHBI.

Buxpesoe anekrpuueckoe nozie. Ceoiicmea
INeKMPOMASHUMHBIX 60/1H. J{nana3zoHbl
AJIIEKTPOMATHUTHBIX U3TYYEHUN U UX
MPaKTUYECKOEe TPUMEHEHHE.

THpunyunel paduocseazu u menesuoeHus.

JlaBatp orpeeneHue MOHATHIA: JIEKTPOMArHUTHOE I0JIE, BUXPEBOE AIEKTPHUECKOE
T0JIe, 3JIEKTPOMArHUTHBIE BOJTHBI, CKOPOCTh BOJIHBI, JNTHHA BOJIHBI, (ha3a BOJIHBI,
BOJIHOBAsI TOBEPXHOCTh, )POHT BOJIHBI, JIy4, IFIOTHOCTh MIOTOKA U3JTY4YCHUS,
TOUYCYHBIM UCTOYHUK U3JTY4YCHUS, OTPAKECHHUE, IPEIOMIICHHE, TOTJIONICHHUE,
uaTepdepeHms, Tudpaxius, IONePeIHOCTb, MOJIAPU3AIUS HICKTPOMATHUTHBIX
BOJIH, PATMOCBS3b, PATUOIIOKAITUS, AMILTUTYIHAS MOYJISIHUS, IETEKTHPOBAHHUE.
OOBSICHITH B3aUMOCBSI3b IEPEMEHHBIX AJIEKTPUIECKOTO U MATHUTHOTO MOJEH.
PucoBaTh cxeMy pacnpocTpaHeHUs IEKTPOMAarHUTHON BONHEL. [lepeuncnars
CBOMCTBA M XapaKTEPUCTHKU dJICKTPOMATHUTHBIX BOJIH.

Obvsacuams npoyeccyl 8 OMKPLIMOM KOAeOAMenbHOM KOHMYpe, NPUHYUN U3TYYeHUs U
peaucmpayuu S1eKmpoMacHUMHbBIX 60JIH.

Pacnio3naBaTh, HAOMIOAATH ANEKTPOMATrHUTHBIE BOJIHBI, U3JIy4YEHUE, PUEM,
OTpaKeHHUeE, PEIOMJICHUE, TIOTJIOEHNEe, HHTEPPEPEHITHIO, TUHPAKIIUIO U
MOJIIPU3AIUIO AIEKTPOMATHUTHBIX BOJTH.

BbIncnsaTh B KOHKPETHBIX CUTYaIMSAX 3HAYCHUS XapaKTePUCTHUK BOJH: CKOPOCTH,
YaCTOTBI, AJTMHBI BOJHBI, pa3HOCTH (a3, en1youny paouonrokayuu.

Cpasnusamsv mexanuueckue u 31eKmpoMASHUMHbBLE BOJIHbL.

ObvscHAmMb NPUHYUNDBL PAOUOCBAZU U MENEBUOCHUS.

Ob6vacHaAmMb NPUHYUNBL OCYUeCMBIIEHUS NPOYECCO8 MOOYIAYUU U OeMeKMUPOBAHUSL.
H306pascamsb npunyunuanvusie cxemvl paouonepeoamiurd u paouonpuémMHuKa.
Ocywecmensams paouonepeoady u paouonpuém. OOvACHAMb NPUHYUNDBL nEpeoay
u3006padicenuss menenepedamyuKrom U NPUHYUNLL NPUEMA UZ00PAHCEHUs
Menesu3opoM.

UccnenoBath CBOMCTBA JIEKTPOMATHUTHBIX BOJIH C TIOMOIIBI0O MOOUIIBHOTO
tenedona. Ha3pIBaTh M OMHCHIBATH COBPEMEHHBIE CPEJICTBA CBSI3H.
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Beinenars pons A.C. [TonoBa B M3y4eHNUH 3JIEKTPOMATrHUTHBIX BOJIH U CO3JIaHUH
paanocBs3u. OTHOCUTBCS C YBaKEHUEM K YUEHBIM U UX OTKPBITUSM. OOOCHOBHIBATh
BaXHOCTb OTKPBITHS 3JIEKTPOMArHUTHBIX BOJIH JUIS Pa3BUTHS HAYKH.

Haxonuts B muteparype u MHTepHETe HHOPMAIHIO, TO3BOJISIIOILYIO OTBETUTH HA
MIOCTABJICHHBIE BOIIPOCHI IO TEME.

Pabotate B mape u rpyIie npu pelieHuu 3a7a4d U BBIMOJTHEHUN TPAKTUYECKIX
3amanuii. Haxooumo 6 numepamype u Hnmepneme ungopmayuio 0 8030yxHcoeHu,
nepeoaue u UCNOIb308AHUU INEKMPOMASHUMHBIX 80.1H, 00 onvimax I epya u ux
3HAYeHUU.

Bectu auckyccuto o nomib3e U Bpeae UCIOIb30BaHMS YEIOBEKOM 3JIEKTPOMATrHUTHBIX
BOJIH, QpTyMEHTHUPOBATH CBOIO MO3UIINIO, YMETh BBICIYIINBATH MHEHHUE JPYTUX
YYaCTHHUKOB. | OTOBUTP MPE3CHTAIMH U COOOIICHUS 110 H3yYCHHBIM TEMaM
(BO3MOYKHBIE TEMBI ITPEJICTABICHBI B YUEOHHKE).

on

THKA (13 1)

CaeToBbBI€ BOJIHBI.
I'eomerpuueckas u
BOJIHOBast onTuka (11 4)

I'eomerpuyeckas ontuka. [Ipsmonuneninoe
pacIpoCTpaHEHHUE CBETA B OJJTHOPOJHOM
cpele. 3aKOHBI OTPAXKECHMSI U ITPEIOMIICHUS
csera. [lonHoe orpaxkenne. OnTuueckue
puOOpHI.

BonHoBBIE CBOMCTBA CBETA.

Ckopoctb cBeta. HTEpdepenus ceera.
KorepentHocTh BoH. ndpaxius cBeta.
[Tonsipusanus ceera. Jlucnepceus cBera.
IIpakTHueckoe MpUMEHEHHE
AJIEKTPOMATrHUTHBIX U3Ty4YEHUHN.

JlaGopaTopHnbie pabOTHI:

1. Onpenenenne mokasaresst IPEIOMIICHUS
Cpenpbl.

2. U3mepenue poKyCHOTO pacCTOSHUS
cobuparote u pacceusaroweli TAH3.

3. OnpeneneHue JJIMHBI CBETOBOW BOJIHBI.

Hccnenosanust:

1. MccnenoBanue 3aBUCUMOCTH yTIJIa
MIPEJIOMJICHUS OT YTJIa TaICHUS.

2. UccnenoBanue 3aBUCUMOCTH PACCTOSHUS

OT JIMH3bI 10 H306paH(CHI/I$I OT paCCTOSAHUA OT

JIUH3BI JI0 TIpEMETA.

JlaBaTh onpeaeneHue MOHATHI: CBET, TEOMETPHUYECKas ONTHKA, CBETOBOM JIyH,
CKOpPOCTb CBETA, OTPAXKEHUE CBETA, IPEIIOMIICHUE CBETA, IIOJHOE OTPAXKEHUE CBETA,
YToJ NaIeHus], YroJl OTPa)KE€HUs, yroj NPeJOMIICHHS], OTHOCUTENIbHBIN [TOKa3aTelb
npenoMIieHus1, a0CONIOTHBIN MOKa3aTenb NpeJoMIICHHS, TUH3a, GOKYCHOE
paccTosTHUE JIMH3BI, ONITUYECKAs CUJIA JIMH3BI, TUCIIEPCHS CBETa, HHTEP(EPCHITHS
cBeTa, mudpakius cBeTa, Tu(PaKIMOHHAS PEIIETKA, TIOJSPU3AIUI CBETA,
€CTECTBEHHBIN CBET, INIOCKOIOISIPU30BAHHBII CBET.

OnuceiBaTh METOBI U3MEPEHUS CKOPOCTH CBETA.

[Tepeunciars CBOMCTBA CBETOBBIX BOJIH.

Pacnio3naBath, BOCIIPOU3BOIUTH, HAOIIOATh PACTIPOCTPAHEHHE CBETOBBIX BOJIH,
OTpakeHHe, IPEeTOMIICHUE, MOTIIONIEHUE, TUCTIEPCHI0, HHTEp(]epeHINIo, TU(PaKIINIO
Y TIOJISIPU3ALUIO CBETOBBIX BOJIH.

@opMyIUpOBATH NPUHLHUI [ FOMTEHCa, 3aKOHBI OTPAKEHUS U MPETOMIIEHHUS CBETA,
TpaHUILIbl KX TPUMEHUMOCTH.

CtpouTth X0/ Jiy4a B INIOCKOIApaJIeIbHOM TUIACTUHE, TPEYTOJIbHOW MTPU3ME,
MOBOPOTHOM Mpu3Me, 000padnBaroliei npu3Me, TOHKOH JIMH3E.

CtpouTth n300pakeHne MpeamMeTa B INIOCKOM 3€pKajie, B TOHKOM JIUH3E.
IlepeuncnaTs BUIBI JIMH3, UX OCHOBHBIE XapAKTEPUCTUKHU — ONTUYECKUN LIEHTD,
TJIaBHAS OMTHYECKask OCh, POKYC, ONTHYECKAs CHJIa.

Ornpenensatb B KOHKPETHON CUTyallud 3HAUEHUS yIJia MMaJIeHUs], yIila OTPaKEeHUs,
yria MmpeloMIICHHs], OTHOCUTEIBHOTO TIOKa3aTels MpeIoMIIeHus, a0COIIOTHOTO
TOKa3aTelsl MPeIOMIICHHsI, CKOPOCTH CBETa B cpefie, POKYCHOTO pacCTOSHUSA,
ONTHUYECKOMN CHJIBI JIMH3BI, YBETUUCHUS JIMH3BI, Iepruoaa TU(PpakimoHHON
PEIIETKH, TTOI0KEHUS HHTEP()EPEHITMOHHBIX U TU(DPAKIIUOHHBIX MAKCUMYMOB U
MHUHUMYMOB. 3alUChIBaTh (OPMYTY TOHKOHM JTUH3BI, PACCUUTHIBATH B KOHKPETHBIX
CUTYalHsIX C €€ MOMOIIbIO HEM3BECTHHIEC BEJIMUYHUHBI.
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IIpoBepka runores:

1. Yron npenomiieHus: psMo
MPOMOPLIMOHAJICH YTy MaJCHUS.

2. Ilpu niomuom cnodrceHuu 08yxX IUH3
onmuyeckue Cubl CK1a0bl8aromcs.

KoHncTpyrnpoBanue Mojiesu TeJlecKora,
MHUKpOCKOIIA.

OOBSICHITH PUHITUIT KOPPEKITHH 3PEHUS C TTOMOIIBIO OYKOB.

DKCHepUMEHTAIBHO OIPENIETh M0Ka3aTeb MPeIOMIICHHS cpebl, POKYCHOE
paccrosiHue coduparoleil u pacceusarouyeli TUH3, JJIMHY CBETOBOM BOJIHBI C
MOMOIIIBIO TUPPAKIIMOHHON PEMIETKU, OYEeHUBAMb UHDOPMAYUOHHYIO EMKOCTb
komnaxm-oucka (CD).

Ilepeuucnams obracmu npumeHnenuss unmep@epenyuu ceema, ou@paxkyuu ceema,
NOApU3AYUU ceema.

Hccnenosars 3aBUCUMOCTB yTiia MPEIOMIIEHUS OT yIJIa MaJ€HUs, 3aBUCUMOCTh
pacCTOSHUS OT JIMH3BI IO U300PaXKEHUS OT PACCTOSIHUS OT JIMH3BI 10 MPEAMETA.
[IpoBepsTh TUNOTE3BI: YTOI NPETOMIICHHS IPSIMO IPONOPLUUOHANIECH YTy HaJCHMUS,
npU NIOMHOM CIONHCEHUU 08YX TUH3 ONMUYECKUE CUNbL CKIAObIBAIOMCA.
KoHcTpyrpoBaTh MOJIEIIH TEIECKOIIA /U MUKPOCKOIIA.

PaboTaTh B mape u rpyrine npu BbIIOJIHEHUH MPAKTUUECKUX 3aIaHUH, BBIIBIKCHUH
TUIIOTE3, Pa3pabOTKe METOI0B IPOBEPKHU TUIIOTES.

Inanuposams desamenbHOCMb NO BLINOIHEHUIO U BbINOIHAMb UCCTIE008AHUS 3ABUCU-
MOCmU MeAHCOY PUBULECKUMU 8ETUUUHAMU, IKCNEPUMEHMATLHYIO NPOBEPKY
eunomesul.

Haxonuts B muteparype u Marepuete undopmanuio o 6uorpadusx M. Hetorona, X.
['toitrenca, T. FOnra, O. ®@penens, 06 UX Hay4HbIX paboTax, 0 3HAYCHUH UX PadOT
JUISl COBPEMEHHOW HAayKH.

Bricka3biBaTh CBOE MHEHHE O 3HAUEHUU HAYYHBIX OTKPBITUN U paboT mo onTuke M.
Herotona, X. I'tolirenca, T. FOnra, O. ®@penensa. BocnpuauMars, aHanu3upoBaTh,
nepepadaThIBaTh U MPEABIBISITE HHGOPMAITHIO B COOTBETCTBUU C TTOCTABICHHBIMU
3aJa4amMu.

Brlenars OCHOBHBIE TTOJIOKEHUS KOPITYCKYJIIPHOW U BOJIHOBOM TEOPHI CBETA.
Y4acTBOBaTh B 0OCYKJIEHUH 3TUX TEOPUN U COBPEMEHHBIX B3IJIAIOB HA MIPUPOAY
CBeTa.

Ykazvieamo epanuyvl npumenumocmu ceomempuyeckou ONMuKuU.

['0TOBUTH MpE3eHTAIMH U COOOIIECHHUS MO U3YYSHHBIM TeMaM (BO3MOXKHBIE TEMBbI
IPE/ICTABJICHbI B YUeOHHUKE).

I/I3.J1yqe}me H CHIEKTPbI
2w

Bunapel uznydyenuii. UctouHuku cBeTa.
Crnektpsl. CieKTpalbHbIA aHAIN3.
TennoBoe uznydenue. Pacnpeoenenue
9Hepeuu 8 cnekmpe abcolOmMHO 4EPHO20
meia.

[IIxana 37€KTPOMArHUTHBIX BOJIH.
Hab6nronenue cnexkTpos.

JlaBaThb onpenesieHre MOHATUI: TEIJIOBOE U3IIYyYEHUE, IIEKTPOIIOMUHECLICHIINA,
KaTOJIOJIFOMUHECLIEHIIVSI, XEMUITFOMUHECIIEHIIUS, (DOTOTFOMUHECLICHIINS, CRAOUHOT
CneKmp, TUHeu4amsvlii CHeKmp, nOJ10CAmMblll CNeKmp, CReKmp no210UjeHUs,
CNeKMPAaNbHbIU AHANU3.

[TepeuncnsaTs Buapl cieKTpoB. Pacno3naBath, 60cnpouszsooums, HAOMIOIATh
CIUIOIIHOM CHEKTP, JINHEWUYAThIN CHEKTP, MOJI0CATHIN CIIEKTP, CIEKTP U3JIYYECHHS U
MOTJIOLICHHUS.

H3z06pasicams, 00vACHAMb U AHATUIUPOBAMb KPUBYIO 3ABUCUMOCIU PACNPEOeleHUs
9HepauU @ cnekmpe abcoIwmHo YEPHO20 menda.

IlepeunciATh BUABI EKTPOMATHUTHBIX M31yYEHUN, UX HCTOYHUKH, CBOKCTBA,
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npuMeHeHue. Mcnonap3o0BaTh KAy 3J1€KTPOMarHUTHHIX BOJIH. CpaBHUBATh CBOWCTBA
JJIEKTPOMATrHUTHBIX BOJIH Pa3HbIX [MANIa30HOB.

OCHOBBI CHEIIMAJIBHOM TEOPUHA OTHOCHUTEJIBHOCTH (3 4)

CBeTOBbIE€ KBAaHTHI (5 4)

Ipuuuner nosenenus CTO.

[Toctynatet CTO: nHBapHaHTHOCTb MOJTYJIS
CKOPOCTH CBETa B BaKyyMe, IPUHIIUII
OTHOCHUTENIbHOCTH DUHILTEHHA.
IIpocmpancmeo u eépems 8 cheyuanrbHoU
meopuu OMHOCUMENbHOCMU. DHepeus U
UMRYTILC C80OOOHOU YACMUYDL.

CBs13b Macchl U DHEPTUU CBOOOIHOMN
YaCTHUIIbl. DHEPTHUS ITOKOS.

JlaBatp orpeseneHue MOHITUI: COOBITHE, TIOCTYNAT, COOCTBEHHAsI HHEPLUAIbHAS
cucTtema oTcuéra, COOCTBEHHOE BpeMsl, COOCTBEHHas JJIMHA Tella, Macca MOKos,
WHBapHaHT, YHEPTHsl MTOKOSI.

ObvsacHAmMb NPOMUBOPEYUSA MEHCOY KIACCUYECKOU MEXAHUKOU U IIeKMPOOUHAMUKOL
Makxcsenna u npuuunwvt nosenenus CTO.

®opmynuposath noctyiarsl CTO.

dopmynupoBath BeIBOEI U3 TocTynaToB CTO u 06vsacHame persmusucmckue
aghpexmul cokpawenuss pazmepos mena u 3ameoieHus pemMeHU Mexcoy 08yMsl
COOLIMUAMU C MOYKU 3PEHUSL OBUNCYUEUCS CUCEMbl OmcYéma. AHATU3UPOBATh
bopMyIy pelSITUBUCTCKOTO 3aKOHA CIOXKEHHUS CKOPOCTEH.

1Iposooumsb muvlcnennvie sxcnepumenmsl, noomeepaicoarowue nocmynramol CTO u ux
cn1eocmesus.

Haxooumw 6 konkpemnoti cumyayuu 3nauenus: ckopocmeti men 6 CTO, unmepeanos
epemenu Mexncoy coobimuamu, OIUHy meid, SHepeUuio HOKOSL Yacmuybvl, NOJIHYIO
9HEpPUI0 YACTUYDL, PENAMUBUCIICKULL UMNYIbC YACTNUYDL.

3anuchIBaTh BBIPAXKCHHUE JJISI DHEPTUU TIOKOSI U NOIHOU SHEep2UU YACTHII.

W3narate CyTh MIPUHIIAITA COOTBETCTBUSI.

Haxonuts B nuteparype u MatepHete nundopmanuio o Teopun 3upa, 06
AKCIIEPUMEHTAaX, KOTOpble npuBenu kK coznanuto CTO, 06 OTHOCUTETFHOCTH
pPacCTOSITHUM U IPOMEKYTKOB BpeMeHH, 0 Ouorpaduu A. DiiHmTelHa. BbicKa3piBaTh
cBo€ MHeHue o 3HaueHuu CTO 17151 COBpeMEHHON HayKH.

['OTOBUTH MpE3eHTAIMH U COOOIIECHHUS MO U3YYSHHBIM TeMaM (BO3MOXKHBIE TEMbI
IPE/ICTAaBJICHbI B YUeOHHUKE).

KBAHTOBASA ®U3HUKA (17 v)

OcCHOBBI CIeIIHAJILHOM
TEOPHUH OTHOCUTEJIHLHOCTH
(CTO)

3v)

IIpeomem u 3a0auu k6aHmogoU Yu3uKu.
I'mnoreza M. IInanka o kBaHTax.
®oroaddext. DOToH.

VpaBHeHnue A. DUHIITEHHA 15
doTtorddekra.

Onvimut A.I'. Cmonemosa.

3axonsl homosghgpexma.
KopiyckyisspHO-BOTHOBOH JTyaJTi3M.

Jugpaxyus snexkmpornos. JlaBnenue cBerta.

Ormnertel [1.H. Jlebenesa u C.M. Basusosa.
CooTHollIeHHE HEONpeneNEHHOCTEN
['eitzenOepra.

JlaBaTh omnpeneneHue NOHATHI: PoTo3PPeKT, KBaHT, TOK HACBIIICHMUSI,
3aJiepKUBarolee HapshKeHne, paboTa BbIX0/1a, KpacHas rpaHuna Gorodddexra.
Dopmynuposams npedmem u 3a0auu KBAHMOBOU PUIUKUL.

PacnioznaBate, HaOmoAaTh siBieHUE hoTOdIDPeKTa.

OrnuceiBath onbITel CTONETOBA.

®opmynupoBath runote3y [lnanka o kBaHTax, 3aK0HbI poTO3(hDeKTa.
AHann3upoBaTh 3aKOHbI hoTOrPdeKTa.

3anuceIBaTh U COCTABIIATh B KOHKPETHBIX CUTYalUsAX YpaBHEHHE DUHIITEHA IS
dboTorddexTa u HAXOAUTH € €ro MOMOIIHIO0 HEU3BECTHHIE BEIMUNUHBI.

BBIUUCIIATE B KOHKPETHBIX CUTYalUAX 3HAUCHHUS] MAKCUMAIbHOW KHHETHYECKON
SHEpPruu (HOTOIIEKTPOHOB, CKOPOCTU (POTOIIEKTPOHOB, pabOTHI BHIXOAA,
3aMUPAaIOIIero HANPSHKEHUSI, YaCTOTHI M [UTHHBI BOJIHBI, COOTBETCTBYIOIINX KPACHOM
rpanuie Gorodpdexra.
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[TpuBOANTE MpUMEPHI UCTIONB30BaHUs (oTodhdeKTa.

OOBACHATH CYTh KOPITYCKYJISIPHO-BOJIHOBOTO Ayaslu3Ma.

OnuceiBaTh onbITH JlebeneBa 0 HM3MEPEHUIO JTaBJICHHS CBETA U OIBITH BaBmiioBa 1mo
OIITHKE.

Onucvieams onvimsl no OUGpPaxKyuu 1eKmpoHos.

dopmynupoBaTh COOTHOIIEHHE HeonpeaenéHHocTel [ elizendepra u 00bIACHSTE ero
CYTb.

Haxonuts B muteparype u Mntepuere nnpopmanuio o padborax Croserosa,
Jlebenera, BaBunosa, I[1ianka, Komnmona, de bpotins.

BeIaensaTs posib pocCHICKHX YYEHBIX B HCCIICIOBAHUH CBOWCTB CBETA.

[TpuBOAUTE PHMEPHI OHOJIIOTHYECKOTO U XUMHUYECKOTO ICHCTBUS CBETA.

['0TOBHUTH Mpe3eHTAIMU U COOOIEHHS TI0 H3YYCHHBIM TeMaM (BO3MOYKHBIC TEMbI
IIPEJICTaBJICHbI B YUEOHHUKE).

AToMHas pu3HKa
(CR))

OnsiThl Pezepdopaa. [Inanerapuas mozaensb
cTpoeHus aroma. OObsACHEHHE JTMHEHYaTOro
CIEKTpa BOJOPO]Ia Ha OCHOBE KBAaHTOBBIX
IIOCTYJIaTOB bopa.

Cnonmannoe u 6blHy9fC‘a€HHO€

usiyuerHue ceemad. .]]Cl3€pbl.

JlaGopartopHnast pabora:

1. HabmroieHue CIonHOro U TUHEHYaToro
CIIEKTPOB.

2. UccnenoBanue CeKTpa BOJOPOIA.

JaBaTh omnpenesieHue MOHATHII: aTOMHOE PO, SHEPTeTUYECKUIl YPOBEHb, JHEPTHs
WOHU3AINH, CHOHMAHHOE U3NYUeHUe C8eMd, 8bIHYIHCOEHHOe U3IyYeHUe Ceemd.
OmnuceiBath onbITHl Pe3epdopra.

OnuceiBaTh U CpaBHUBATH MOjesn atoMa Tomcona u Pesepdopra.

PaccmatpuBate, uccrneoBaTh U OMKUCHIBATH JIMHEHYATHIE CIIEKTPHI.

dopmyarpoBaTh KBAHTOBBIE MOCTYNATHI bopa.

OOBSICHITH TMHEHYATHIC CIIEKTPBI aTOMA BOJOPO/Ia HA OCHOBE KBAaHTOBBIX
IIOCTYJ1aTOB bopa.

PaccunThIBaTh B KOHKPETHOM CUTYAIMH YaCTOTY U JUIMHY BOJHBI HCITyCKa€MOTO
¢doToHa mpu mepexo/ie aToMa U3 OJTHOTO CTAIlMOHAPHOTO COCTOSHUS B IPYroe,
SHEPrUI0 HOHU3ALMU aTOMA, 8bIYUCTAMb 3HAYEHUSI PAOUYCO8 CMAYUOHAPHBIX OpOUm
91eKMPOHO8 8 amome.

Onucwvieams yCmpoucmeo u 00bACHAMb NPUHYUN OelicEUs 1a3epoa.

Haxoauts B muteparype u MIHTepHETE cBenieHus 0 (pakTax, MOATBEPKIAOIINX
CJI0HOE CTPOEHHE aToMa, 0 paboTax YU4EHBIX MO CO3JaHUI0 MOJIEIH CTPOEHUS aTOMa,
NONYYEHUIO 8bIHYIHCOEHHO20 U3NyyeHus, O IPUMEHEHUN JIa3epoB B HAyKe, MEAUIIMHE,
MPOMBIIIJICHHOCTH, OBITY.

Bb1iensiTe posib poCCUNUCKHUX YIEHBIX B CO3JITAHUU U UCIIOJIb30BAHUU JIa3€POB.
['OTOBUTH MpE3eHTAIMH W COOOIICHHUS TT0 U3YICHHBIM TeMaM (BO3MOYKHBIE TEMBI
MIPEACTABJICHBI B YICOHHKE).

Du3uKa aTOMHOT0 AAPa
(74)

CocTaB u cTpoeHHEe aTOMHOTO si/Ipa.
N3oTonsl. AnepHblie CUIIbL.

Obmennas mooenv 10epHoco
83aUMOOEUCNBUS.

JledexT Macchl U SHEPTHUS CBSI3U SApa.
PagnoakTuBHOCTH. BUIBI paliOaK THBHBIX
MIPEBPAICHUIA ATOMHBIX SIJIEP.

JlaBaTh omnpeneneHusl MOHATUI: MAaCCOBOE YUCIIO, HYKJIOHBI, SIIEPHBIE CHIIBI,
supmyanbHoie yacmuysl, 1e(HEKT Macc, JHEPrHs CBSI3U, yAeIbHAsl SHEPIHsl CBSI3U
aTOMHBIX sJIEpP, PAAUOAKTUBHOCTb, AKMUBHOCHb PAOUOAKMUBHO20 8eUeChEd,
NepHoJ Motypacajga, UCKyCCTBEHHAs! paJuOAKTUBHOCTb, SIIEPHBIE PEAKIIIH,
HHEPreTUYECKUI BBIXO SJICPHON pPeaKlny, LeMHast saepHas peakius, KodpPuuueHT
pPa3MHOKEHUS HEUTPOHOB, KpPUTHUYECKAsI MAacCa, PEaKTOPbI-Pa3MHOXKUTEIH,
TEPMOsIEpHAs peaKIusl.
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Paouoaxmusnoe usnyuenue, npasuia
cMeweHusl.

3aKOH paJiMOaKTUBHOIO pacraja.
MeTto/1b1 HaONIIOIEHUS U PErUCTPALUU
AJIEMEHTAPHBIX YaCTHII.

SnepHble peakuuu, peakuu JejeHus U
cuHTe3a. LlenHas peakuus 1eneHus suep.
Hoepnas snepeemuka. TepmosaepHbIT
CUHTE3.

[IpumeHeHue siAepHON SHEPTUH.
buonoeuueckoe oeticmeue paouoakmugrvix
U3TYy4eHul.

JlaGopaTtopHnast pabora:

Omnpenenenre UMITYIbCa U DHEPTUU YaCTUILIBI
IIPH IBMKCHUH B MArHUTHOM TI0JI€ (I10
¢dororpadusm).

CpaBHUBaTh CBOICTBA IPOTOHA U HEUTPOHA.

OnuceIBaTh MPOTOHHO-HEUTPOHHYIO MOJIENb SI/Ipa.

OnpenensaTh COCTaB sA€P pPa3INYHBIX SJIEMEHTOB C IIOMOIIBIO Tabnuilbl MeHeneena.
N300paxaTh U YUTaTh CXEMbI aTOMOB.

CpaBHUBATh CUILY 3JIEKTPUUECKOIO OTTAJIKUBAHUS IIPOTOHOB U CHIIY CBSI3U HYKJIOHOB
B saape. [lepeuucname u onucvieams ceovicmea s0epHulx cui. OovsAcHAMb 00MEHHYIO
MOoOenb 83aUMO0eticmausl.

Beraucnsate nedext Macce, 3HEPruio CBSI3U U yACIbHYIO SHEPTHIO CBA3H KOHKPETHBIX
ATOMHBIX AJep. AHAIU3UPOBATH CBS3b Y/IEIbHON SHEPTUU CBSI3U C YCTOMUUBOCTHIO
anep. [lepeuncnsats BUIbI paMOaKTUBHOTO pacmaja aTOMHbIX sjep. CpaBHUBATH
cBoMcTBa anb(da-, 6eTa- U raMMa-u3JIyICHHH.

3anucvieamo npasuna cmeweHus npu paouoakmusuwvix pacnadax. Onpeoenamo
9neMeHmbl, 00pasyrouwuecs 6 pesyibmame paouoaKmuHblX pacnaoos.

3anuceIBaTh, OOBSICHATH 3aKOH PaJIMOAKTUBHOTO pacaia, yKa3blBaTh IPAHUIIBI €T0
npUMEHUMOCTH. OTpenensaTh B KOHKPETHBIX CUTYAIUSAX YUCIIO HepacHaBIINXCs Sep,
YHCIIO pacHaBIIUXCS SAEp, IEPUOJ OJypacnana, akmueHoCmy 6euiecmaa.
Ilepeuucnsamob u onucvi8ams Memoovl HAONIOOEHUSA U PeUCPAYUU INEMEHMAPHBIX
yacmuy. Habnrooams mpexu anvpa-uvacmuy 6 kamepe Bunvcona. Pecucmpuposams
sA0epHbvle u3nyyeHus ¢ nomowvto cuémuuxa I eticepa. Onpeoensamos UMnyise u
9HepaUIo 4acmuybl NPy OBUNCEHUU 8 MASHUMHOM noJe (no pomoepagusim).
3anuchIBaTh sAepHbIC peakiuu. OnpenensTh IPOAYKTHI AAESPHBIX PEaKIUi.
PaccuuThIBaTh SHEPTrHUECKUH BBIXOA SEPHBIX pEaKIUil.

OnuceIBaTh MEXaHU3MBI JICJIEHUS Sep U LIEMHOH siiepHoi peakiuu. CpaBHUBATh
AJIEpHBIE U TEPMOSIEPHBIE PEAKLIUU.

Obvacuams npuUHYUnsl YCmpocmea u pabomol s0epHblx peakmopos. Y 4acTBOBATh B
00CYX/IeHUH NPEUMYILECTB U HEIOCTATKOB SIEPHOM SHEPreTUKU.

Ananuzuposams onacHocms 10EPHLIX U3TYYEHULL OJIsL HCUBIX OP2AHUZMOS.

Haxoauts B nuteparype u MIHTepHeTe cBeieHus: 00 OTKPHITHH NIPOTOHA, HEUTPOHA,
PaMOaKTUBHOCTH, O MOJTY4YE€HUH U UCTIOIb30BAHNH PAJIHOAKTUBHBIX H30TOIOB,
HOBBIX XUMUYECKHX 3JI€MEHTOB.

Bb1aensite posb poccHiCKUX YUEHBIX B HCCIIEI0BAHUAX aTOMHOTO s/Ipa, OTKPBITUU
CIIOHTAHHOTO JIEJICHUSI SIJIEp YpaHa, pa3BUTHH SIIEPHON IHEPTETUKH, CO3JJaHUH HOBBIX
u3otonoB B OUAN (O6beAMHEHHBIN HHCTUTYT SJIEPHBIX HCCIe10BaHui B T. JlyOHe).
["'0TOBUTH Mpe3eHTALUHU U COOOLICHNS IO U3YYECHHBIM TeMaM (BO3MOYKHBIE TEMBI
MIPE/ICTABJICHBI B YICOHHKE).

DJleMeHTAPHbIE YACTHIIbI
(2 9)

DJIEMEHTApHBIE YaCTHILIBIL.
DyHIaMEHTAIbHBIE B3aUMOJICHCTBUA.
YcKopuTENM SIEMEHTAPHBIX YaCTHULI.

JlaBatb omnpeeneHue NOHITUI: aHHUTHIISALUSL, 1eNnmOoHbl, A0POHbL, KEAPK, 2NIH0OH.
[lepeunciATb OCHOBHBIE CBOMCTBA JIEMEHTAPHBIX YACTHLL.

BoiaenaTs rpynisl 3J€eMEHTapHbIX YaCTHLI.

[lepeunciaATh 3aKOHBI COXpPaHEHUs!, KOTOPBIE BBIMOIHAIOTCS MPU MPEBPALICHUAX
yacTull. ONUCKIBaTh MPOLECCHl aHHUTWIISILIMY YaCTUI M aHTUYACTHIL U POXKICHUS
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AJIEKTPOH-TIO3UTPOHHBIX Tap.

Has3piBaTh ¥ cpaBHUBATH BU/IbI (DYHIaMEHTAIbHBIX B3AUMOICHCTBUH.

OnwuceIBaTh pojib YCKOPUTEIEH B U3yUYECHUH IEMEHTAPHbIX YacTull. Hasvieamo
OCHOGBHbLE 8UObL YCKOpUMenell 91eMeHMAPHLIX YaACmuY.

Haxonuts B muteparype u MHTepHEeTe CBEeACHUS 00 HCTOPUHU OTKPBITHS
3JIEMEHTAPHBIX YACTHLL, O TPEX 3Tanax B pa3BUTHH (PU3MKH FIEMEHTAPHBIX YACTHLI.
OnuceIBaTh COBPEMEHHYIO (PM3UUECKYIO KApTHHY MHpa.

["'0TOBUTH NpE3EHTALMH U COOOIIEHNUS 10 U3YYEHHBIM TEMaM (BO3MOKHBIE TEMBbI
IIPEJICTaBJICHbI B YYEOHUKE).

CTPOEHUE BCEJEHHOII (5 u)

CosnHeuyHasi cucrema.
CTtpoeHue 1 IBOTIOIHUA
Bcenennoii (5 1)

Buoumvle osudicenusn HebecHvlx mei. 3aKoHbl
Kennepa.

ConHeuHas cucTeMa: IJIaHeThl U Majble Tena,
cuctema 3emus-JlyHa.

Crpoenue u 3Bomtonus CosiHLA U 3BE3 L.
Knaccudukanus 38€31. 3BE36I U HICTOYHUKHU
WX SHEPTUH.

["anaktuka. CoBpeMEeHHbIE PEACTABICHUS O
CTPOEHUHU U 3BOJIIOLMU BceneHHOou.

Hpyaue eanaxmuxu. [lpocmpancmeenmo-
8peMeHHble Macumadvl Haba0aemoll
Bcenennoii. Ilpumenumocms 3aKkoH08 uzuxu
07151 00bACHEHUS NPUPOObL KOCMUYECKUX
00beKmos.

Témnasn mamepus u mémnas 3Hepeusi.

JlaGopaTtopHast pabora:
Omnpenenenue nepuoja oOparieHus T1BONHBIX
3BE371 (0 IeYaTHBIM MaTepuaam).

Habmroneuus:
Beuepnue nabmroaenus 38€31, JIyasl u
ILUIAHET B TEIECKOM MM OMHOKIIb.

Hccnenosanme:
HccnenoBanne nBMKEHNS TBOMHBIX 3BE3]T
(110 MeYaTHBIM MaTepuasam).

JlaBath omnpeneneHue NOHIATUI: HebecHas cgepa, IKIUNMuKa, HebecHvlil IK8AMop,
HOMIOC MUPA, OCb MUPQA, KPY2 CKIOHEHUsl, NPIAMOE OCXOHCOEHUE, CKIOHEHUe,
napannaxc, napcek, aCTpOHOMHUYECKasi eIUHUIA, IEPUTeNnii, adeuii, colHedHoe
3aTMEHUE, IYHHOE 3aTMEHUE, IJIaHEThl 3eMHOM IPYMIIbI, TUIAHETHI-TUTaHTHI,
acTepou, METeop, METeOpuT, hoTocdepa, CBETUMOCTB, TPOTYOEpaHel, nyibcap,
HeUmpOHHAs 36e304, YéPHAas Obipa, IPOTO3BE3/1a, CBEPXHOBAS 3BE3/1a, TAJIAKTHKA,
KBa3ap, KpacHOE CMellleHne, Teopus bonbioro B3pbiBa, Bo3pacT BeeneHHol.
Ha6mronate JIyHy U mi1aHeThI B TEIECKOIL.

Beiiensate ocoOeHHOCTH cucTeMbl 3emuts-JIyHa.

Pacrnio3naBath, MOJICTMPOBATh, HAOIIOIATH IYHHBIE M COJTHCUHBIC 3aTMEHUSI.
OOBSICHATH MPUIKBHI U OTJIUBBI.

Dopmynuposamsv u 3anucvléams 3akonvl Kennepa.

OnuceiBath cTpoeHue COTHEYHON CUCTEMBI.

[TepeynciaTh MIAHETHI ¥ BUJIBI MAJTBIX TEIL.

OnuceiBath crpoerure ColHIA.

Habmtonate conHeunble natHa. CoOmoaaTh npaBuia 6€30MacHOCTH MPU
HaOmroneHnu CoJIHILa.

[TepeyucisaTh THITHIHBIC TPYIIHI 3BE3]T, OCHOBHBIC (PU3HUECKUE XaPAKTEPUCTUKH
3BE3NL.

OnuceIBaTh HBONIONHIO 3BE3]T OT POKACHUS 1O CMEPTH.

HazpiBaTh camble sipKue 3BE3]IBI U CO3BE3IHUA.

[TepeyuciaTh BHJIbI TAIAKTHK, OMTUCHIBATH COCTAB M CTPOCHUE TATaKTHK. BBIIEISATH
Mueunsrii [Tyth cpenu npyrux ragaktuk. Onpenensts Mecto COTHEUHOM CHCTEMBI B
["anaktuke. O1eHUBATH MOPSIIOK PACCTOSHUM 10 KOCMUYECKUX OOBEKTOB.
OnuceIBaTh CyTh KPACHOTO CMEIICHHS M €T0 MCIOJIb30BaHNE TP U3YICHUN
TaJIaKTHK.

[TpuBOIUTE KpaTKOE U3NOKEHUE Teopur BoIbIIIOro B3phiBa U TEOPUH
pacmpsroneics BeeneHHo.

ObvscHAMb cymb NOHAMUL «MEMHASL MAMEPUSLY U «KMEMHASA IHEPSUSLY.
IIpusooumsv npumepsvl UCNOIL30BAHUS 3AKOHO8 PUUKU 0151 00 BACHEHUSL NPUPOObI
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KOCMUYECKUX 00bEeKmoa.

PaGoTaTh B mape u rpyIe npu BbIIOJHEHUH MPAKTHYECKUX 3aIaHHH.
Ucnonw3oBatk MHTEpHET 11 MOKMCKA N300payKEHNH KOCMHUYECKUX 00OBEKTOB U
uHpopManuu 06 UX 0OCOOCHHOCTSX.

YyacTBOBaTh B 00CY>KJIEHUU U3BECTHBIX KOCMUUECKUX HCCIIeIOBaHUN. Bbaenars
COBETCKHE M POCCHUICKHE TOCTHXKCHHS B 00JIaCTH KOCMOHABTHUKH M MCCIICIOBAHUS
KocMmoca. OTHOCUTBCS C YBAXKEHUEM K POCCUMCKUM YYEHBIM U KOCMOHABTaM.
Haxonuts B iurepatype u MHTEpHETE CBEACHUS HA 3aJaHHYIO TEMY.

['0TOBUTH MpE3eHTALIMH U COOOIIECHHUS 0 U3YYCHHBIM TEMaM.

IloBTOpenue (7 4)

Pe3eps (5 u)
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TEMATHYECKOE INTAHUPOBAHHUE .
C YKABAHUEM KOJIMYECTBA YACOB, OTBOAUMbIX HA OCBOEHHUE KAXKJIOU TEMbI

10 KJIACC

Kparkue 0003HaueHus:
Yueonuk — Ousuka. 10 knacc: yaeOHUK 17151 0011e00pazoBaTeIbHbIX oprann3anuii (6a3osslit yposens) / I'.5l. Msakumes, b.b. byxosues, H.H. Cotckuii; moj
pen. H.A. ITapdentreBoii. — M.: [Ipocemienne, 2017. — 416 c.
C6 — I'pommeBa O.U. Coopuuk 3anad no ¢usuke. 10-11 k. k yaeOnukam ['.5. Msxummesa u ap. «®usuka. 10, 11 xmace», M.: U3natenbeTBo «IK3aMeH»,

2016.
No Kou-Bo JlaTa nnpoBeieHus
W Tema ypoka HACOB Jlomannee 3aganue Tian | ®axr
MEXAHMUKA (26 1)
Kunemaruka (8 4)
1. |1. |®usuka u Mo3HaHWE MHPaA. BUIbI MEXaHHMYECKOTO JIBH)KCHHS M CIIOCOOBI €TI0 1 YyeOHUK:
OITMCaHUS. BBeneHue, § 1, 2% c. 5-17, ymp.
c. 14
2. |2. |Tpaekrtopus. [1yts. [lepememenue. PaBHoMepHOE IPSIMOTHHEHHOE IBUKEHUE U €T0 1 YueOHUK:
OIIMCAHHE. § 3,4 c. 18-23, ynp. ¢. 19, 23, 26
3. |3. |Cnoxenue ckopocteil. MrHOBEHHAS M CPEITHSSI CKOPOCTH. Y CKOPCHHE. 1 Y4eOHUK:
§ 6*%,8,9c.31-36, ynp. c. 28,
33,3am1. 9 c. 36
4. |4. |/IBM>KEHUE C OCTOSIHHBIM YCKOPEHHUEM. 1 VY4eOHuk:
§ 10 c. 37-41, ymp. c. 41
5. |5. |JlaboparopHas paboTa Ne 4 «3yueHue qBMKEHUS Tea, OPOLIEHHOTO 1 Y4eOHUK:
TOPU30HTAIBLHOY. § 13*, 14%* c. 49-54, ynp. c. 46,
3a1. 3 c. 54
6. |6. |PaBHOMepHOE OBMXKEHHE TOUKH MO OKPYKHOCTH. KiHemaTnka abComoTHO TBEPAOTO 1 Y4eOHuK:
Tena. § 15,16 c. 55-61, ymp. c. 61
7. |7. |JlabopaTtopHas padora Ne 1 «M3yueHue qBUKEHUS TeJa 10 OKPY>KHOCTH. 1 [ToaroroBka K KOHTPOJIBHOU
pabote. YueOHUK: TOBTOPUTH
rmaBy 1 c. 11-63
8. 18. |KonTtposbHas padoTa o reme «KuHemaTrKka TOYKH U TBEPJOTO Teay. 1 He 3amano.
JAunamuka (8 4)
9. |1. |OcHoBHOe yTBepkJIeHUE MexaHuKu. SIBnenue unepun. Cuna. Macca. Enqununa 1 Y4eOHuK:
MAacchl. § 18, 19 c. 64-70, BonpockI c. 66,
70
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1?/%1 Tewma ypoxka Ifgéozo JlomaiiHee 3a1anue HHaJ‘IT;HHpOBngI;E;I
10. |2. |IlepBeiii 3akoH HbroToHa. Bropoii 3akoH HetoToHa. [TpuHIUIT CyTIeprio3HIuug CHII. 1 YueOHUK:
§ 20, 21, 22* c. 71-79, ymp. c.
73,79
11. |3. |Tperuii 3akon HproToHa. ['eonieHTprueckas cucrema orcueta. [I[puHmmmn 1 YueOHUK:
OTHOCUTEIbHOCTH I ammest. § 24, 25, 26* c. 83-88, BompockI
c. 84, 86, 88
12. 4. |Cunsl B pupoje. Cuiia TSKECTH U CUJIa BCEMUPHOTO TSTOTEHUSI. 1 Y4eOHHK:
§ 27, 28 c. 89-95, ynp. c. 95
13.]5. |Bec tena. Heecomocts. Pemenue 3amay. 1 Y4eOHHK:
§ 30* c. 98-99, § 33 c. 105-106,
yrp. c. 106
14.16. |Hedopmanus u cuibl ynpyrocti. 3akoH ['yka. Jlaboparopnas padota Ne 2 1 Y4eOHuK:
«M3MepeHne JKeCTKOCTH MPY>KUHBIY. § 34,35% ¢c. 107-112, ynp. c. 109
15.|7. |Cunsl Tpenus. Jlabopatopnas pabota Ne 3 «3mepenue kosrdduirenta TpeHus 1 Y4eOHuK:
CKOJIEKCHUS. § 36,37* c. 113-121, ymp. c.
117. IloarotoBka Kk
KOHTPOJILHOH padoTe:
OBTOPHTH I1aBy 2, 3 ¢. 64-122
16. |8. |KontpomnbHas padoTa 1o teme «/{nHamuka. 3akoHsl MexaHuku HproToHa. Cuisl B 1 He 3anano.
MEXaHUKE.
3akoHbl coxpaHenus B Mexanuke (10 1)
17.]1. |Hmmynbc MaTepHaabHOM TOUYKH. 3aKOH COXPAHEHUS UMITyJIbCa. 1 VY4eOHUK:
§ 38,39* c. 123-130, 3an. 1, 2 c.
129
18. 2. |Mexanunueckas paboTa U MOIIHOCTb. 1 VY4eOHuk:
§ 40 c. 131-134, ymip. c. 134
19. 3. |Dueprus. Kunetnueckas sHEpTHsL. 1 Y4eOHuk:
§41,42% c. 135-139, 3an. 1-3 c.
139
20.|4. |PaboTa cuibl TSKECTU M CHIIbI yIpyroctu. KoHcepBaTUBHBIE CHJIBI. 1 Y4eOHUK:
§ 43 c. 140-142, Bompocsl c. 142
21.|5. |IloreHuuanbHast SHEPTHUSL. 1 VY4eOHuK:
§ 44 c. 143-145, ymp. c. 145
22.|6. |3aKOH COXpaHEHHUs DHEPTUU B MEXaHUKE. 1 Y4eOHuk:
§ 45 c. 146-148, ymp. c. 148
23.|7. |JlabopaTtopHas pabora Ne 5 «/3ydeHHe 3aKOHA COXPAHCHHSI MEXaHUIECKON 1 Y4eOHUK:
SHEPrUm». §45,47* c. 146-154,3an. 1,2 c.
154
24.|8. |PaBHOBecwHe Tel. 1 Y4eOHuK:
§ 51, 52* ¢. 165-172, ynp. c. 169
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1?/%1 Tewma ypoxka Ifgéozo JlomaiiHee 3a1anue HHQJ‘IT;HHPOBQ%‘;I;E;I
25.19. |JIaboparopnas padota Ne 6 «M3yueHnue paBHOBeCHs Tejla MO JEHCTBUEM 1 [ToaroroBka K KOHTPOJIBHOM
HECKOJIbKUX CHID». paboTe: MOBTOPUTS TI1aBy 4, 5 c.
123-154
26. |10. | KonTpoapHas paboTa 1o TeMe «3aKOHbI COXPaHCHHSI B MEXAHHUKE. 1 He 3anano.
MOJIEKYJISAPHAS ®U3UKA. TEIIJIOBBIE SABJIEHUS (18 4)
OCHOBBI MOJIEKYJISIPHO-KUHETHYeCKOIi Teopuu razos (10 u)
27.11. |Ocnosnsie nonoxxenus MKT. Pazmepsr mosnekyit. 1 YueOHUK:
BBeAcHUE, § 53, 54* ¢. 173-181,
3a1. 4-6 c. 181
28.|2. |bpoyHoBckoe nBmxeHue. Cuibl B3auMoieicTBUs MoseKyi. CTpoeHue 1 VY4eOHuk:
ra3000pa3HbIX, KUJIKUX U TBEPABIX TEIL. § 55,56 . 182-187, ynp. c. 184
29. |3. |OcHOBHOE ypaBHEHHE MOJICKYJISIPHO-KHHETUYCCKOW TEOPUH T'a30B. 1 YueOHuK:
§ 57, 58* c. 188-194, ymp. c.
192, 3an. 2,3 ¢c. 194
30. |4. |TemmepaTypa Kak MaKpOCKOIIMYECKask XapaKTePUCTHUKA rasa. 1 YueOHUK:
§ 59, 60 c. 195-203, ymp. c. 203
31. 5. |YpaBHEHHE COCTOSHUS UICATBHOTO Ta3a. 1 YyeOHUK:
§ 63, 64* c. 209-213, ymp. c.
211,3am. 1c¢.213
32.|6. |I'a30BbIec 3aKOHBI. 1 YueOHuK:
§ 65, 66* c. 214-220,3an. 1, 2 c.
220
33.|7. |JlabopaTtopHas pabora Ne 7 «QkcrniepuMeHTaIbHAs ITPOBepKa 3akoHa I eii-Jlroccakay. 1 YueOHuK:
§ 65, 66*, 67* c. 214-224, ymip.
c.224
34.|8. |Haceiuennsiit map. /laBneHue HacbleHHOTO napa. BiaxxHocTh Bo3ayXa. 1 Y4eOHUK:
§ 68, 69, 70, 71* ¢. 225-237,
yhp. ¢. 227,234
35.19. |Kpucramnuueckue u amopdHbIe Tea. 1 ITonroroBka K KOHTPOJIBHOU
paboTe: MOBTOPUTSH TJIaBHI &, 9,
10 c. 173-224
36. [10. | KontponpHast pabota 1o TeMe «MOoJeKyIsIpHO-KHHETHIECKasl TEOPHS Ta30BY. 1 He 3anano.
OcHoBBI TEpMOAMHAMMKH (8 1)
37.|1. |BHyTpeHHss SHEprusl. 1 VY4eOHuK:
§ 73 c. 243-245, ymp. c. 245
38.|2. |PaboTa B TepMOJIMHAMUKE. 1 Y4eOHUK:
§ 74, 75* c. 246-250, ymp. c. 248
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39. |3. |KommuecTBO TEmIOTH. YpaBHEHHE TETIOBOTO OanaHca. 1 YueOHUK:
§ 76, 77* c. 251-254, 3an. 1, 5 c.
255-256
40. |4. |IlepBblii 3aKOH TEPMOIUHAMHUKH. 1 YueOHUK:
§ 78 c. 257-259, ymp. c. 259
41.|5. |IlpumeHEeHHE IEPBOTO 3aKOHA TEPMOAMHAMUKH K Pa3JIMYHBIM ITPOIIECCAM. 1 YueOHUK:
§ 79, 80* c. 260-263, ymp. c.
262,3an. 1 c. 264
42.16. |Bropoii 3akoH TepMOJHHAMUKU. Pemenne 3agay. 1 Y4eOHHK:
§ 81 c. 265-268, 3an. 3 c. 264
43.|7. |IlpuHnmn neictBus TemioBbIX Apurateneii. KoadduumeHT moneznoro aeicTeus 1 VY4eOHuk:
TEIUIOBBIX JIBUTATEJICH. § 82, 83* ¢. 269-275, ymp. c.
273.
[ToaroroBka Kk KOHTPOJIBHOU
paboTe: moBTOpUTSH TNaBy 13 c.
243-275
44. 8. |KonTponbHas padota mo reme «OCHOBBI TEPMOIUHAMUKHY. 1 He 3anmano.
OCHOBBI JIEKTPOAUHAMUKMH (22 1)
JuexkTpocraTuka (9 4)
45. (1. |Yro Takoe 3JIeKTpOIMHAMUKA. DJIEKTPUUECKUHN 3apsil U SIIEMEHTapHbIE YaCTHUIIBI. 1 VY4eOHuk:
3aKoH COXpaHEHUs 3apsa. BBejeHUE, § 84 c. 276-281, ynp.
c. 281
46. (2. |3akon Kymnona. Equauia sneKkTpraeckoro 3apsja. 1 YueOHuK:
§ 85, 86* c. 282-2809, ymp. c. 285
47.13. |Dnextpuyeckoe nosue. HanpspkeHHOCTh 37eKTpUUecKoro mnosist. CHIIoBbIe TMHUH. 1 Y4eOHUK:
§ 87*, 88, 89 c. 290-297, ymp. c.
294, 297
48. |4. |Ilone TodyeyHoro 3apsia U 3apspKEHHOro mapa. [IpuHIun cynepno3uuun nojieu. 1 Y4eOHUK:
§ 90, 91* c. 298-302, 3an. 1,
yrp. Al, c. 302
49.15. |DHepreTHuecKue XapaKTEPUCTHKH IEKTPHIECKOTO TOJIS. 1 Y4eOHuk:
§ 93, 94 c. 308-313, ynp. c. 310,
313
50. (6. |CBsi3p MeX1y HAPSHKEHHOCTHIO 3JIEKTPOCTATUYECKOTO TIOJSI U Pa3HOCTHIO 1 Y4eOHuK:
MOTEHIMATIOB. DKBUIOTEHIIMAIbHBIE TOBEPXHOCTH. § 95,96* c. 314-319, 3an. 4,
yop. Al, A2 c. 320
51.|7. |OnextpoémMkocTb. Enunuisl anexkrpoéMkoct. Konnencarop. 1 VY4eOHuK:
§ 97 c. 321-324, 3an. 1 c. 329
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52. 8. |DHeprus 3apsHKEHHOTO KOHACHcaTopa. [[puMeHeHne KoHAeHCAaTOPOB. 1 YueOHUK:
§ 98, 99* c. 325-329, ymp. c.
326.
[ToaroroBka K KOHTPOJIBHOMI
paboTe: MOBTOPUTH TIIaBy 14 c.
276-330
53.19. |KonTtposibHas paboTa 1o TeMe «JIEKTPOCTATHKAY. 1 He 3anano.
3aKoHBbI MOCTOSTHHOTO TOKA (7 1)
54.11. |DOnexrpuyeckuid Tok. Cuia Toka. 3akoH Oma Jj1s ydacTKa Ieru. 1 YyeOHUK:
§ 100, 101 c. 331-337, ymp. c.
334, 337
55. |2. |Dnexrpuueckue nenu. [locmenoBarenpHOE U MapalieIbHOE COCTUHEHUS 1 YueOHuK:
MIPOBOTHHUKOB. § 102, 103* c. 338-342, ymp. c.
340
56. 3. |JlabopaTtopHas padora Ne 8 «IlocnenoBarenpbHOE U MapaIeIbHOE COSTUHEHUS 1 Y4eOHUK:
MIPOBOIHUKOB. § 102, 103* ¢. 338-342,3an. 2 c.
342
57.14. |Pabora 1 MOIIIHOCTb HOCTOSIHHOT'O TOKA. 1 Y4eOHHK:
§ 104, c. 343-345, ymp. c. 345
58.|5. |DnexTponaBrKymas cuia. 3akoH OMa Juis MOJTHOM 1ETIH. 1 Y4eOHUK:
§ 105, 106 c. 347-350, ymp. c.
350
59. 6. |JlabopaTtopHas padora Ne 9 «M3mepenue D/IC 1 BHYTpEHHETO COPOTHBIICHUS 1 Y4eOHUK:
HCTOYHHKA TOKa. § 105, 106 c. 347-350, 3ax. 4 c.
353.
[ToaroroBka Kk KOHTPOJIBHOU
paboTe: MOBTOPUTH II1aBy 15 c.
331-354
60. |7. |KoHTposbHas paboTa 1o TeMe «3aKOHbI TOCTOSTHHOTO TOKay. 1 He 3apano.
DJIeKTPUYECKHUI TOK B Pa3JIHYHBIX cpeaax (6 1)
61.|1. |DnexTpuveckas IPOBOIUMOCTH PA3IMYHBIX BEIIECTB. DIIEKTPOHHAS TPOBOJIUMOCTh 1 Y4eOHuk:
METAJUTOB. 3aBUCUMOCTbH CONPOTUBIICHUS TPOBOJHUKA OT TEMIIEPATYPHI. § 108, 109 c. 355-361, ymp. c.
CBepXIpoOBOJIUMOCTb. 361
62. (2. |DnexTpuvecKuid TOK B OITYIpoBogHIKAX. COOCTBEHHAS M TPUMECHAsI 1 VY4eOHuk:
IIPOBOAMMOCTH. DJIEKTPUUECKHI TOK Yepe3 KOHTAKT MOJYIIPOBOJHUKOB C PA3HBIM § 110, 111*, c. 362-371,
TUIIOM NPOBOIUMOCTH. 1101y pOBOJHUKOBBINA JUO. Bonpockl ¢. 365, 3an. Al, A2 c.
371
63. 3. |DnexTpudecKuil TOK B BaKyyMe. DJIEKTPOHHO-JIyueBas TpyOKa. 1 VY4eOHuK:
§ 112 ¢. 372-375, yup. c. 375
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64. |4. |DneKTpUYECKUN TOK B KUIKOCTAX. 3aKOH IJICKTPOJIU3A. 1 YueOHUK: 30.05.18
§ 113 ¢. 376-379, ynp. c. 379
65. |5. |DnexTpuyeckuii TOK B razax. [lna3zma. 1 YueOHUK:
§ 114, 115* c. 380-385, ymp. c.
385.
IToaroroBka K KOHTPOJIBHOMN
paboTe: MOBTOPUTH TJIaBy 16 c.
355-389
66. 6. |KonTposibHas paboTa 1o TeMe «JIEKTPUISCKUH TOK B Pa3JIMYHBIX CPeIax». 1 He 3amano
PE3EPB (4 uaca)
67.|1. |Peseps 1
68. |2. |Peseps 1
69. |3. |Peseps 1
70. /4. |Pe3epB 1

42




TEMATHYECKOE INTAHUPOBAHHUE .
C YKABAHUEM KOJIMYECTBA YACOB, OTBOAUMbIX HA OCBOEHHUE KAXKJIOU TEMbI

11 KJIACC

Kparkue 0003HaueHus:
Yueonuk — Ousuka. 11 knace: yaeOHuK a5 001meo0pazoBaTeIbHbIX opranu3anuii (6a3oelil ypoens) / I'.5l. Mskumes, b.b. Byxosues, B.M. Yapyrun; nox
pen. H.A. ITapdentrenoii. — M.: [Ipocemienne, 2017. — 432 c.
C6 — I'pommeBa O.U. Coopuuk 3anad no ¢usuke. 10-11 k. k yaeOnukam ['.5. Mskummesa u ap. «Pusmka. 10, 11 kmacey, M.: U3narenbcTBo «OK3aMeH»,

2016.
Ne Tema ypoka Kon-so JlomaliHee 3agaHue Jlata nposeeHus
/1 M 4acoB A Ilnan | @axr

OCHOBBI DJEKTPOJIMHAMUKH (9 u)

MarauTtHoe noJie (5 4)

1. |1. |MarnutHoe nose. MHAYKIMsS MarHuTHOTO TOJIS. 1 §1,c.5-10, yop. c. 10
2. |2. |Jlaboparopnas pabota Ne 1 «HabmroneHue neldcTBUsI MATHUTHOTO TTOJISI HA TOKY. 1 § 1, c. 5-10, Borpocsi ¢. 10
3. [3. |Cuna Amrmepa. 1 §2,3*%c. 11-19,
ymp. ¢. 16, 3an. Al ¢. 19
4. |4. |JleiicTBME MarHUTHOTO MOJIs HA ABMXKYINYIOCS 3apsbkeHHYI0 yactuiy. Cuna JlopeHna. 1 § 4, 5* c. 20-26, ynp. c. 23
5. |5. |MarHuTHBIC CBOHCTBA BEIIECTBA. 1 § 6 ¢. 27-30, Bompocsl ¢. 30
JJIeKTPOMarHuTHasi MHAYKus (4 1)
6. |1. |DnexTpomarHuTHas MHIYKIWs. MarauTHb oToK. [IpaBuio Jlenna. 3akoH 1 §7,8,9%c. 31-41,
ANEKTPOMArHUTHOW MHIYKITHH. ymp. c. 34
7. |2. |JlaboparopHas pabota Ne 2 «3yueHue sBICHUS IEKTPOMArHUTHON MHIYKIIAN. 1 §7,8,9%c.31-41,
ymp. c. 39, 42*
8. |3. |fBnenue camomHAYKUUU. UTHAYKTUBHOCTH. DHEPTUsi MATHUTHOTO TOJISI TOKA. 1 § 11, 12% c. 47-52,
3and. 1-3 c. 52.
[ToaroToBka Kk KOHTPOJIBHOU
pabore: MOBTOPUTH TJaBy 1,2 c.
5-52
9. |4. |KontponpHas paboTa 1o TeMe «IIEKTPOMArHETH3M. 1 He 3anano.
KOJIEBAHUSI 1 BOJIHBI (17 4)
Mexannuyeckue kosedbanus (3 1)
10.|1. |CBobOoxanble kosebanus. ['apMOHIYeCKHE KOIeOaHHS. 1 § 13, 14, 15* ¢c. 53-68,
ymp. ¢. 58, 65
11.|2. |JlaboparopHas padota Ne 3 «Ompenenenne yCKOpeHUs] CBOOOTHOTO MaeHUs TIPU 1 § 13, 14, 15* c. 53-68,
IIOMOIIIA MaATHUKAY. 3ama. 1,2 c. 68
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12.]3. [3aryxaromue u BEIHYXIEHHBIE KOebaHus. Pe3oHanc. 1 § 16 c. 69-73, Bonpock c. 73
DJIeKTPOMArHUTHbIE KoJiebanus (6 1)
13.]1. |CBobOoaHbIe 27IEKTPOMArHUTHBIC KOJIeOaHus. [ apMOHUYECKHE AJICKTPOMArHUTHBIC 1 § 17, 18*%,19, 20* c. 74-85,
KoJicOaHus B KoJieOaTeIbHOM KOoHTYpe. Popmyna TomcoHa. ymp. ¢. 76, 82, 3an1. 1,2 ¢. 85

14.12. |IlepeMeHHBIN MMEKTPUICCKUI TOK. Pe3ucTop B 11enu MepeMEeHHOT0 TOKa. 1 § 21 c. 86-90, ymp. c. 90

15. 3. |KonneHcarop u KaTylika MHIYKTUBHOCTH B IIETIH IEPEMEHHOTO TOKA. 1 § 22* c. 91-95, Bompock ¢. 95,
yop. c. 95

16. |4. |Pe3oHaHC B JIEKTPUUYCCKOM ICITH. 1 § 23, 25% ¢. 96-97, 101-104,
3an. 1-4 ¢. 100

17.|5. |I'eneparop nepemeHHoro Toka. Tpanchopmarop. 1 § 26 ¢. 105-108,3an. 1,2 ¢c. 115

18. 6. |IIpou3BojicTBO, Iepeiaya U NOTPEOICHUE AICKTPHICSCKOW SHEPTHH. 1 §27¢.109-112,3an. 3-5,c. 115

Mexanun4yeckue BOJHbI (3 4

19. |1. |BonHoBBIE siBIeHUS. XapaKTEPUCTUKU BOJIHBI. 1 § 29, 30* c. 116-124,
Borp. ¢. 121

20. |2. |3BYKOBBIC BOJIHBI. 1 § 31, 32% ¢. 125-130,
ymp. ¢. 130

21.|3. |Huatepdepenums, qudpakius 1 NOAAPU3ALUST MEXaHUUIECKUX BOJIH. 1 § 33,34* c. 131-139,
3ax. 1-3 ¢. 139

DJIeKTPOMArHUTHBIE BOJIHBI (5 4)

22.|1. |DneKTpoMarHUTHOE IoJie. DJIEKTPOMarHUTHAas BOJHA. 1 § 35, 36* c. 140-150,
ymp. c. 145, 150

23.|2. |H3o6perenue paano A. C. [TonmoBeM. [IpuHImne! paguocsszu. Moaynsus u 1 § 37,38* c. 151-156,

JIETCKTHPOBAHHE. yop. c. 154

24.|3. |CBo¥iCTBa AIIEKTPOMArHUTHBIX BOJH. PactipocTpanenune paanoBoiH. Pagnonokarms. 1 § 39, 40* c. 157-162,
ymp. c. 159, 162

25.|4. |IlonsaTtue o TeneBuieHUH. Pa3BuTHE CPECTB CBA3H. 1 § 41,42 c. 163-167, 3axn. 1-4 c.
169, noxnaznel c. 165, 167.
[ToaroroBka Kk KOHTPOJIBHOU
pabote: MOBTOPUTH TJaBy 3-6 c.
53-167

26. [5. |KontpompHas padorta o Teme «Konebanus u BOJTHBDY. 1 He 3anano

OIITUKA (17 u)l
CgeToBble BOJTHBI. ['eomeTpuyeckasi u BostHOBasi ontuka (10 1)
27.|1. |Ckopocts cBeta. [Ipuniun [rolireHca. 3aKOH OTpaKCHHSI CBETA. 1 BBeJieHHME, § 44, 45, 46* c. 170-

178, ynp. c. 175,3an. 1-3 ¢. 178
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28. |2. |3akoHnbl mpenomiieHus cBera. [loiHOe oTpakeHne cBera. 1 § 47, 48, 49* c. 179-190,
yrp. c. 182, 186
29. 3. |JlaboparopHas pabota Ne 4 «3MepeHune rnoxkasaresns IpeIOMICHUS CTEKIIa. 1 § § 47, 48, 49* ¢. 179-190,
3an. 1-4 c. 189
30. 4. [JIunzsl [locTpoenue nzodpakeHuii B 1uH3e. @opMyiia TOHKOM JMH3BI. Y BETMYCHHUE 1 § 50, 51, 52%* ¢. 191-202,
JIMH3BIL. ymp. c. 196, 3ax. 3-5 c. 202
31.|5. |Hducnepcus ceera. MaTepdepenius crera. 1 § 53, 54, 55* ¢. 203-212,
ymp. c. 205, 210
32.|6. |[dudpakuus cera. J(udpakunonHas peniérka. 1 § 56, 57*, 58, 59* ¢. 213-224,
ymp. ¢. 220, 3an. 1, 2 c. 224
33.|7. |JlaboparopHas padoTa Ne 6 «/3mepeHue JUIMHBI CBETOBOM BOJIHBIY. 1 § 56, 57*, 58, 59* c. 213-224,
3a1. 3,4 c. 224
34.18. |Jlaboparopnas padoTta Ne 7 «Ornenka nH(HOpMAIIMOHHON EMKOCTH KOMIIAKT-TUCKA 1 § 56, 57*, 58, 59* c. 213-224,
(CD)». 3an. 5, 6c. 224
35. 9. |Pemenue 3aga4 o teme «MHaTEpdEepeHnsS 1 nudpaKIus CBETay. 1 § 56, 57*, 58, 59* ¢. 213-224,
ynp. ¢. 224
36. |10. |ITonepeyHocTh cBeTOBBIX BOJIH. [lonspu3anus cBeta. 1 § 60 ¢.225-228,ymp. ¢. 227
N3iayuyenne u cnektpsl (3 4
37.|1. |Bugs! usnydenuil. Mcrounuku ceera. CrieKTphl U CHEKTPANIbHBIN aHAIIH3. 1 § 66, 67 c. 246-253,
Bomp. c.248, 253
38. |2. |Jlaboparopnas padota Ne 8 «HabutoqeHue CILIONIHOTO U JINHEWYATOrO CIIEKTPOB. 1 § § 66, 67 c. 246-253,
Bomp. c.248, 253
39.|3. |llkana 3MeKTpOMarHUTHBIX BOJIH. 1 § 68 c. 254-258, Bomp. u
JOKJIazbl ¢. 258
OcHOBBI cTIENHAIBLHON TEOPHH OTHOCUTEIBLHOCTH (4 4)
40.|1. |3axoHBI SIEKTPOJUHAMMKU U MIPUHIIUII OTHOCUTENBHOCTHU. IlocTynarsl Teopun 1 § 61, 62 c. 229-235,
OTHOCHUTEJIBHOCTH. ymp. ¢. 235
41.12. |OcHOBHBIE CIIEJCTBUS U3 IOCTYJIATOB TEOPUU OTHOCHUTEIBHOCTH. 1 § 63 c. 236-238, ymp. c. 238
42.13. |DneMeHTHI peNsITHBUCTCKON TUHAMUKH. 1 § 64, 65* c. 239-245,
3ang. 1-3 c. 244.
IToaroroBka K KOHTPOJIBHOMI
paboTe: MOBTOpUTSH I1aBy 7-9 c.
170-258
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43. |4. KonTponbnas pabota no teme «OnTHKay. 1 He 3anano
KBAHTOBAS ®U3UKA (17 )
CgeToBbl€ KBAaHTHI (4 4)

44.|1. |CsetoBble kBaHThL. DOTOIPdEKT. 1 BBe/IcHHE, § 69, c. 259-265,

BOIIp.C. 265
45. 2. |Ilpumenenue ¢potodddexra. DoTonsl. KopmyckyaspHO-BOJIHOBOH Ayaau3M. 1 § 70, 71 ¢. 266-271,

yrp. c. 271
46. (3. |daBnenue cBeTa. XMMUYECKOE JCHCTBHE CBETA. 1 § 72, 73* c. 272-278,

3an. 3-5c¢. 277
47. |4. |Pemenwne 3amad mo teme «CBeToBbie KBaHTHL. DOTOIDPEKT. 1 § 72, 73*% ¢. 272-278,

3a1. 6-7 c. 278

Atomuas ¢pusuka (3 4)

48. 1. |Crpoenue aroma. OnbiTsl Pe3epdopaa. 1 § 74 c. 279-283, Bonp. c. 283
49. (2. |KBanTtoBbIe OCTYNaThl bopa. Mozens atoma Bogopoja mo bopy. 1 § 75 c. 284-288, ymp. c. 288
50. 3. |JIazepsl. 1 § 76, 77* c. 289-298, ymp. c.

293, 3am. 2 ¢. 297

®u3uka aToMHOro siapa (8 u)

51.|1. |Crtpoenue aTOMHOTO sifipa. SlnepHble CHIIbI. DHEPTHsl CBSI3U aTOMHBIX S7Ep. 1 § 78, 79%*, 80, 81* ¢. 299-309,

ymp. c. 302, 309
52.|2. |PaanoakTUBHOCTH. BUABI pagli0aKTUBHOTO U3TyYCHUSI. 1 § 82, 83* ¢. 310-317,

ymp. c. 317
53. |3. |3akoH pannoakTUBHOTrO pacmnana. [lepuoa momypacnana. 1 § 84, 85* ¢. 318-322,

ynp. c. 320, 3ax. 1,2 ¢. 322
54.14. |Metoapl HaOMIOJEHNS U PETUCTPALIUH FIE€MEHTAPHBIX YaCcTHIL. 1 § 86 ¢. 323-326, Bonp. c. 326
55.|5. |HckyccTBeHHAs paJuOaKTUBHOCTD. SliepHble peaKity. 1 § 87 c.327-331, ynp. c. 331
56. |6. |/lenenwue suep ypana. llenHas peakius JqeeHus. SIepHBIH peakTop. 1 § 88, 89 c. 332-339,

ymp. ¢. 336, 339
57. 7. |TepmosinepHble peakiuu. [I[ppuMeHEeHHE SICPHOI SHEPTHH. 1 § 90, 91*, 92, 93*¢. 340-350,

3ad. 1, 2 c. 343
58.|8. |buomormndeckoe neiicTBUE paJMOAKTHBHBIX U3ITYYCHUH. 1 § 94 c. 350-352,

Borp. c. 352
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DileMeHTapHble YacTHLBI (2 4)
59. |1. |Tpwu sTana B pa3BUTUU PUMUKH FIEMEHTAPHBIX YacTHIl. OTKPHITHE MO3UTPOHA. 1 § 95, 96, 97*, 98 c. 353-364,

AHTHUYACTHULIBI.

BoIp. ¢. 356, 358, 360, 364.
IToaroroBka K KOHTPOJIBHOMI

pabore: moBTOpuTH TN1aBy 10-13
c. 259-364

60. |2. |KonrponbHas padora o Teme «KBanroBast puzuxa. 1 He 3anano
ACTPOHOMMUHA (6 1)
Coaneunasi cucrema (2 4)
61. |1. |Bugumble aBrkeHUs HeOecHBIX Tel. 3akoHbl Kemepa. Cuctema 3emurs-JlyHa. 1 § 99, 100 c. 365-373,
Bomp. c. 370, 373
62. |2. |®wusmdeckas mpupoja IiaHeT U MaibiX TeJd COTHEYHOU CHCTEMBI. 1 § 101 c. 374-378,
ynp. c. 378, noknauel c. 378
Coanue u 3B631bI (2 4)
63.|1. |[Counnre. 1 § 102 c. 379-383, Bomp. c. 383
64. |2. |OcHOBHbIC XapaKTEPUCTHKU 3BE3]]. DBOIIOLNS 3BE3/L: POXKICHUE, XKHU3Hb H CMEPTh 1 § 103, 104*, 105 c. 384-393,
3BE3 L. ymp. c. 387, 391
Crtpoenue Bcesiennoit (2 1)
65. 1. |Muneunsrii [Tyts — Hama [anaktuka. [anakTakm. 1 § 106, 107 c. 394-401,
ymp. ¢. 396, 401
66. |2. |Crpoenwue u 3BomoNNs BeeneHHOM. 1 § 108, 109 c. 402-407,
ymp. c. 405, 3ax. 1-3 c. 407
INOBTOPEHHE (2 4)
67.|1. |Enunas gusnueckas kapTUHA MUPA. 1 c. 408-412
68. |2. |Enunas ¢usznueckas KapTHHA MUpA. 1 c. 408-412
PE3EPB (2 uaca)
69. (1. |Pesepn 1
70. (2. |Pe3epB 1
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