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. TIOSICHUTEJIBHAS 3AIINCKA

Paboyasa nporpamma no ¢u13MKe Ha ypoBHe cpeaHero obuiero obpasoBaHns coctaBseHa Ha
OCHOBE MOJIOXKEHUIN U TpeboBaHMI K pe3ybTaTamM 0CBOEHMA HAa 6Aa30BOM YpOBHE OCHOBHOM
obpasoBaTenbHON nNporpaMmbl, npeacTaBneHHbIX B PeagepanbHOM rocyAapCTBEHHOM
obpasoBaTenbHOM CTaHAApTe OCHOBHOro obuwero obpasoBaHua (ProC COO), a TaKkKe ¢
y4éTtom pabouelt nporpammbl BocnutaHna MAOY «IKCNepuUMEHTaNbHbIN NULEN UMEHMU
Batepbuesa M.M.» u KoHuenuuu npenogasaHus yyebHoro npeametra «Pu3mKa» B
obpasoBaTenbHbIX oOpraHuM3aumax Poccuiickon Peaepauun, peanmsyoWMX OCHOBHble
obuweobpasoBaTenibHble NPOrpPaMMbl.

Mporpamma OpMEHTMPOBAHA Ha TO, YTO B CBA3M C ocobeHHOCTAMW 06pa3oBaTE/IbHOMO
npouecca B Xo4e Me)KBO3PaCTHOro B3aUMOAENCTBMA, ulydyeHne  OU3MKM NpoOXoamuT B
pa3HOBO3PACTHbIX Frpynnax npoduabHoi noarotoskn 10-11 KnaccoB Ha 6a30BOM ypOBHe.
YYTeHo, 4To 06YyYaloLLMECA YIKe 3HAKOMbI C MHOTUMMK NMOHATUAMWU U ABNEHUAMU GUSUKKN K3
Kypca 7-9 Knaccos.

NOACHUTE/IbHAA 3ANNCKA

Copep:kaHue [lporpammbl HanpaBieHO Ha GOpPMMPOBAHME eCTeCTBEHHO-HAYYHOM
rPamMOTHOCTM YYalLMXCA U OpraHM3auuMio nsydyeHma GUM3MKKU Ha [eATe/IbHOCTHOM ocHoBe. B
HEM Y4YMTbIBAIOTCA BO3MOMKHOCTM NpeameTa B peanusaumm tpebosaHumin ®roc COO kK
NAaHUPYEMbIM JIMYHOCTHBIM W  MeTanpeamMeTHbIM pe3ynbTaTam O0bydyeHMusa, a TaKxke
MeXXnpeaMeTHble CBA3WU eCTECTBEHHO-Hay4YHbIX y4ebHbIX NpeaMeToB Ha YPOBHE OCHOBHOIO
obuiero obpasoBaHuMa. B nporpamme onpeaensaroTcsa OCHOBHbIE LEen U3ydeHua PU3MKKM Ha
YPOBHE OCHOBHOro obuwero o6pa3oBaHUA, MJaHUMpPyeMble pe3y/ibTaTbl OCBOEHWUS Kypca
OUBUKN: NNYHOCTHbIE, MeTanpeaMeTHble, NpeaMeTHble (Ha 6a3o0BOM ypoBHe).

OBLAA XAPAKTEPUCTUKA YHYEBHOTO NPEOMETA « ®DU3NKA»

Kypc $usmkn — cuctemoobpasyowmii ana ectecTBEHHO-HAY4YHbIX y4ebHbIX NpeameTos,
MOCKO/IbKY GM3MYECKME 3aKOHbI SIEXKAT B OCHOBE NPOLECCOB U ABNEHWUM, U3yYaeMbIX XUMUEN,
6uonorvemn, acTpoHOMUEN U PU3nyeckon reorpadpuein. Pnusnka — aTo npeamMeT, KOTOPbI He
TO/IbKO BHOCUT OCHOBHOM BK/1aZ, B ECTECTBEHHO-HAYYHYO KapTUHY MUPa, HO U NPeAoCTaBAAET
Hanbonee AcHble 06pa3ubl MPMMEHEHMA HAy4YHOro MeToda MNO3HaHuA, T.e. cnocoba
nosly4eHMa O0CTOBEPHbIX 3HAHWIM O mupe. HakoHeu, du3MKa — 3TO NpeaMeT, KOTOpbIi
HapAa4y C APYrMMW eCTeCTBEHHO-HAyYHbIMM MNpeaMeTaMu [O0/KEH [AaTb LWKOJbHMKAM
npeacTaBieHne 06 yBneKaTeNIbHOCTU HAYYHOTO UCCNEA0BAHUA U PAAOCTU CAMOCTOATE/IbHOTO
OTKPbITUA HOBOrO 3HaHWA. OAHa U3 raBHbIX 33434 ¢dum3nyeckoro o6pas3oBaHUA B CTPYKType
obuwero obpa3oBaHMA COCTOMT B POPMMPOBAHUM €CTECTBEHHO-HAYYHOW FPAaMOTHOCTU U
MHTepeca K HayKe Y OCHOBHOM Maccbl 0by4atoLwmxca, KoTopble B AanbHenwem byayT 3aHATHI
B CaMblX pa3Hoobpa3sHbix chepax aeATenbHOCTU. HO He MeHee BakHOI 3afauen aBnAeTcA
BbIAB/IEHME M MOArOTOBKA TaaHT/IMBbIX MONOAbIX 0AEN ANA NPOAOMKEHUA 06pPa30BaHMA U
AanbHenwen npodeccMoHanbHOW AeATeNbHOCTM B 06/M1acTM  ecTecTBEHHO-Hay4YHbIX
nccnenoBaHUM U CO34aHUN HOBbIX TEXHONOTUM.

N3yyeHne PU3NKM CNOCOBHO BHECTM peLlalolmMii BKNag B GOPMUPOBAHWE €CTECTBEHHO-
Hay4YHOM rpPamMOoTHOCTU obyyatowmxcs.

LLE/TM U3YHEHUA YHEBHOIO NMPEAMETA «®PU3UKA»

LUenn wnsyyeHua ¢usMKM Ha ypoBHE OCHOBHOro obuiero ob6pasoBaHMA onpegeneHbl B



KoHuenumMn npenogaBaHua yyebHoro npeametra «Pusmka» B 0b6pasoBaTeNbHbIX
opraHmsaumax Poccuiickon ®egepaumn, peannsyowmx ocHOBHble 0bueobpasoBaTesibHble
nporpammbl, yTBepXAEHHOW peweHuem Konnermm MUHUCTEPCTBA  NPOCBELLEHUA
Poccuinckoit Pegepaumnm, npoTtokon ot 3 gAekabpa 2019 r. Ne MK-4BH.

Llenu usyyeHuns opusmnku:

—npuobpeTeHne UHTepeca U CTPeMNeHUA 0OYHaIOLLMXCA K HAyYHOMY M3YYEeHUIO NpUpoapbl,
pa3BUTME UX UHTENNIEKTYA/IbHbIX M TBOPYECKMX CNOCOBHOCTEN;

—pasBuTMEe NpeacTaBAeHMA O HAyyHOM MeToAe MO3HaHuA W dopmupoBaHue
NCCNe0BaTeIbCKOr0 OTHOLWEHMSA K OKPYKAOLWNM ABNEHUAM;

—®dOopMMpOBaHME HAY4YHOTO MMPOBO33PEHUA KaK pes3ynbTaTa M3YYEHUSs OCHOB CTPOEHMA
MmaTepun n pyHaamMeHTaIbHbIX 3aKOHOB PUIMKUK;

—dopmupoBaHmMe NpeaCcTaBAeHN 0 ponr GU3NKKN ANR PA3BUTUA 4PYINX ECTECTBEHHDbIX HaYK,
TEXHUKM U TEXHONIOTUIA;

—pasBuUTME NpeAcTaBNEHMA O BO3MOMHbIX cdepax byayuwen npodeccMoHanbHoOM
AeATeNbHOCTN, CBA3AHHOM C OU3MKOW, NMOAroTOBKA K AasibHelwemy OOy4yeHWio B 3TOM
HanpasAeHUW.

JocTuXeHne 3TUX Uenen Ha ypoBHEe OCHOBHOro obuiero obpasoBaHus obecrneymBaeTcs
peLeHMEeM CNeayoLLmX 3a[au:

—npmo6peTeHme 3HaHWN O AONCKPETHOM CTPOEHUMN BELWLECTBA, O MEXaHNYECKUX, TENNOBbIX,
INNIEKTPUYHECKUX, MATHUTHDLIX N KBAHTOBbIX ABN1IEHUAX;

—npmo6peTeHme yMeHMﬁ onucbIBaTb M 06BACHATL ¢M3M‘-I€CKVI€ ABNEHNA C NCNOJZIb3OBAHNEM
NONy4YEeHHDbIX 3HaHMﬁ;

—OoCBOEeHNEe MmeTodoB peweHnAa npOCTEVILIJMX paCL-IéTHbIX 3a4a4 C MUCNOJZib30OBaHUNEM
(I)VI3VIH€CKMX MO,CI,Eﬂe[;I, TBOPYECKUX N NPAKTUKO-OPUEHTUPOBAHHDbIX 3a4a4,

—pa3BUTME YMEHUI HabNo4aTb NPUPOAHbIE ABNEHWUS U BbINONHATL ONbITbl, 1abOPATOPHbIE
paboTbl M 3KCNEPUMMEHTA/IbHbIE MWCCNeA0BaHMA C  UCMNOJIb30BAHUEM U3MEPUTE/bHbIX
nprbopos;

—OCBOeHWEe NpUEMOB paboTbl ¢ MHPopmaumein GU3MYECKOro COAEpP!KaHWUA, BKAlOYaA
MHPOPMALMIO O COBPEMEHHbBIX AOCTUNKEHUAX GU3NKM; aHANN3 U KPUTUYECKOE OLLeHMBaHMWE
MHPOpMaLNK;

—3HaKoMCTBO co chepamm npodeccUoHaNbHON AeATENbHOCTU, CBA3AaHHBIMU C GU3UNKON, U
COBPEMEHHbIMU TEXHOIOTMAMM, OCHOBAHHbIMM HA AOCTUKEHUAX GU3NYECKOIN HAYKW.

MECTO YYEBHOIO MPEAMETA «®U3NKA» B YYHEBEHOM MJAHE

B cootBetctBUM ¢ PrOC COO Pu3mKa asnseTca oba3aTenbHbIM NPeamMeToOM Ha YPOBHe
cpepHero obuero obpasosBaHua. [JaHHaA nporpamma npenycmaTpuBaeT usydeHne Gpusnkm
Ha 6a30Bom ypoBHe B 06béme 122 4 3a ABa rofa obyyeHus No 2 norpyxeHus B rog (22 n
224), a TaK)Ke B KayecTBe pasbasutensa -17 u B roa,

COOEPAKAHUE YHEBHOIO NPEOMETA «PU3UKA»



[Iporpamma o ¢u3nKe Ha ypoOBHE CpeAHEro oOImero oOpa3oBaHUs MOATOTOBJICHA HA OCHOBE
OI'oC COO, ®OIT COO, Kounenuuu mnpenonaBanus ¢usuku B Poccuiickoit deneparyu
(yrBepxkaeHa pacnopspkenneM [IpaBurensctBa Poccuiickoit denepanuu ot 24 nexkadps 2013 r Ne
2506-p), denepanpHOil pabodeil TporpaMMbl BOCHUTAHHUSA, C YyYETOM OCOOCHHOCTEH
MEXBO3pacTHOro B3aumozencTus B MAOVY «OkcnepuMeHTanbHbIN Jinlel uMmeHn batepOuesa
M.M.».

Ha ocnoBe [IpumepHoii mporpammbl cpeaHero (IOJHOTO) 00Iiero oOpa3oBaHus 1O (DU3HKE,
COCTaBlieHa U peaju3yeTrcs aBTOpCKas MporpaMMa Ui pPa3HOBO3PACTHOrO OOydYeHH,
yTBEPKICHHAs 00JIaCTHBIM SKCIIEPTHBIM coBeTOM B 2008T.

B 2023-2024 yu4. rony wusydenue ¢u3MKd Ha 0a30BOM ypOBHE MPOBOAMTCA MO Moy 1
aBTOPCKOM mporpammsl. B cooTBeTCTBUM ¢ JaHHBIM MojayjeM paspaboran YMK, Bkmrouarommii
y4eOHO-METOJMUEeCKHEe Pa3padOTKH MOTPYXKEeHUH, JlabopaTopHble pabOThl, COOPHUKH 3anad,
KHWMB1 1u1s1 camonipoBepKy, IPOMEXKYTOYHOTO M UTOTOBOTO KOHTPOJIS 3HAHHH,

OO0miee 4McIO 4YacoB, PEKOMEHIOBAHHBIX s M3ydeHus Qusuku 6azoBoro ypoBHs B 10-11
Kjaccax B TeueHue AByX JieT— 136 (2 vaca B Hefeio).

B munee Bo rpynmax CI'-1, CI'-2, m3yqaromux ¢u3uky Ha 6a30BOM YpOBHE, MPEIYCMOTPEHO 2
MOTPYXKEHUs B ToJ 1o 22 Jaca, U 17 4acoB B kadyecTBe pazbdaBurens, uroro 61 gac B rog u 122
yaca 3a 2 roxa. B rpynmne Xb npenycmorpeno 3 norpyskenus B rox ( mo 22,23,23 gaca), Bcero 68
4acoB B roJ 1 17 yacoB B KauecTBe pazbaBurels, uToro 85 yacos B rox u 170 vacos 3a qBa roza.

Pexomenayemblie yHeOHUKM:

®usnka (6a30BbIif U yrinyoneHHbli ypoBenb) 10-11 kiacesl, KacesnoB B.A. «IIpocBemnienue »
2021

Peanuzyemble yueOHUKH:

®duszuka. 10 xkmacc. YueOHUK ans obweobpasosart. yupexaenuii - [lypeimesa H.C., BaxeeBckas
H.E., Ucaes JI.A.- M.:Jlpoda, 2018
®dwusuka. 11 knace. YueOHUK ans obweobpasosart. yupexaeruii - [lypeimesa H.C., BaxxeeBckas
H.E., Ucae JI.A.- M.:Ipoda, 2018

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPEIMETA

«(1)1/131/11(21»
JIMYHOCTHGLIE PE3VJIBTATEI

-TOTOBHOCTH U CITIOCOOHOCTH 00YUaIoIUXCs PYKOBOJCTBOBATHCA C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIMEN TMYHOCTH, CUCTEMOU IIEHHOCTHBIX OPUEHTAIINM, TO3UTUBHBIX BHYTPEHHUX
yOEKICHHI, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IEHHOCTSIM POCCUHCKOTO OOIIEeCTBA,
paclIMpeHne >KU3HEHHOTO ONbITa U ONbITa ACSTEILHOCTH B MPOLIECCE PEATH3AMN OCHOBHBIX
HaIIpaBJIEHUH BOCIUTATEIbHOU

- MHTEpeC K pa3IuuHbIM chepam npodeccuoHaNbHON AESITENTbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
(bu3HMKON U TEXHUKOM, yMEHHE COBEpILIaTh OCO3HAHHBIN BBIOOD Oynyiiel mpodeccuu u
pean30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE MJIaHbI; TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO U
camM000pa3zoBaHuIO B 00JaCTH (PU3UKU Ha MPOTSHKEHUU BCEH JKU3HU,

- IOHMMaHHe EHHOCTH HAyYHOT'O MO3HAHU: c(hOPMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS (PU3MUECKONW HAYKH; OCO3HAHUE
[IECHHOCTH HaYYHOH J1eITeIbHOCTH, TOTOBHOCTD B MPOIIECCE U3YUEeHUs (PU3UKU OCYIIECTBIATh
IIPOEKTHYIO U MCCIIEN0BATENbCKYIO IEATENbHOCTh MHANBUIYAJILHO U B IPYTIIIE.



METAIIPEJMETHBIE PE3YJIbTATDBI
[To3HaBarenbHBIE YHUBEPCATIbHBIC YUEOHBIE ICHCTBHA

bazoBsle slornyeckue AEHCTBUSA: CAMOCTOSITEIBHO (POPMYIUPOBATh U aKTyaIU3UPOBATh
po0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE; ONPEAEIATH 1IENIN ACSITEIbHOCTH, 3a]1aBaTh
IIapaMeTpsl ¥ KPUTEPUU UX JOCTUKCHHUS; BBIABIATH 3aKOHOMEPHOCTH U IIPOTUBOPEYHSI B
paccMaTpUBaeMbIX (DU3MYECKHX SBICHUSAX; pa3padaThIBaTh IUIaH PEHICHUS MPOOIEMBI C YIETOM
aHaJIM3a UMEIOIINXCSI MATEPUAIIBHBIX U HEMATEPUAIIBHBIX PECYPCOB; BHOCUTh KOPPEKTHBBI B
JIeATEIIbHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LENSM, OLICHUBATh PUCKHU IIOCIICICTBUN
NeSITeIbHOCTH; KOOPAUHUPOBATH U BBIIOJIHATH pabOTy B YCIOBHUSX PEANTbHOT0, BUPTYaJILHOTO U
KOMOMHHMPOBAHHOT'O B3aUMO/IEHCTBH; pa3BUBAaTh KPEATHUBHOE MBIIIICHUE TIPU PELLIEHUU
KU3HEHHBIX IPOOIIEM.

ba3oBble ucciie10BaTeIbCKUE NIEUCTBUA: BIAIETh HAYYHON TEPMUHOJIOTUEH, KIIFOUEBBIMU
HOHATUSAMH U METO/IaMU (PU3MUECKON HayKH; BiaJIeTh HaBbIKAMH y4eOHO-HCCIIEJ0BATENbCKON U
MPOCKTHOH JIEeATEILHOCTH B 00J1aCTH (PU3UKHU, CIIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METO/IOB PELICHUs 33134 (PU3MUECKOro CoJIepKaHUs, IPUMEHEHUIO
Pa3IUYHBIX METOJI0B IIO3HAHMUSI; BJIAJIETh BUIaMU JESITEIbHOCTHU IO MOJIy4EHHUIO HOBOT'O 3HaHUS,
€ro MHTEepIIpeTaly, IpeoOpa30BaHUI0 U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYaAIUSIX, B TOM
YHClIe IPU CO3JaHUM YU€OHBIX IIPOEKTOB B 00J1aCTU (PU3UKH; BBISABIATH IPUUUHHO-
CJICZICTBEHHBIE CBSI3U M aKTyaJIM3UPOBaTh 3314y, BBIIBUI'ATh TUIIOTE3Y €€ PELICHUs, HAXOUTh
apryMeHTbI JUIs I0Ka3aTeIbCTBA CBOUX YTBEPKJIECHUH, 3a/1aBaTh [TapaMETPbl U KPUTEPUU
pEeLLIeHMS; aHAJIM3UPOBATh MOJIyYE€HHBIE B XO/I€ PEILICHU 3a/1a4l Pe3yIbTaThl, KPpUTUUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCJIOBUAX; CTABUTh U
(bopMyIMpoBaTh COOCTBEHHBIE 3371a4l B 00Pa30BaTENbHOM NEATEILHOCTH, B TOM YHUCIIE IIPU
U3y4eHNH (PU3MKH; JaBaTh OLIEHKY HOBBIM CHTYallUsIM, OIICHUBATh PUOOPETEHHBIN OBIT;, YMETh
NEPEHOCUTh 3HaHUS MO (PU3UKE B MPAKTHUECKYIO 00JaCTh KHU3HEIEATENbHOCTH; YMETh
MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTe; BBIABUraTh HOBBIE UJIEH, ITpE/IIaraTh
OpPUTHMHAJIbHBIE TIOJXO/IbI U PEICHUs; CTABUTh MPOOJIEMBI U 33/1a4H, JOMYCKAIOLIUe
albTepHATUBHBIE PELLICHUS.

Pabota ¢ uadopmarueil: BnaseTh HaBbIKaMH MOJTyYeHHs HH(pOpMaUK (GU3NIECKOTO
COJIep’KaHusl U3 NCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOATEIBHO OCYIIECTBIISATH TOUCK, aHAIN3,
CHCTEMaTHU3alMI0 U MHTEPIPETALMIO HHPOPMALIUK Pa3IMYHbIX BUAOB U (GOPM IPEICTABICHHUS;
OLICHUBATh JOCTOBEPHOCTh MH(POPMAIINH; UCIIOJIB30BATh CPEICTBA MHPOPMAIIMOHHBIX U
KOMMYHMKAIIMOHHBIX TEXHOJIOTMH B PEIIEHUN KOTHUTUBHBIX, KOMMYHHKaTUBHBIX U
OpraHM3alMOHHBIX 33]a4 ¢ COOII0IEHHEM TPeOOBaHUM SPrOHOMUKH, TEXHUKH 0€30aCHOCTH,
THTUEHBI, pecypcocOepeKeHns, MPaBOBbIX U 3THYECKUX HOPM, HOPM MH(DOPMAITMOHHON
0€30MacHOCTH; CO3/1aBaTh TEKCTHI (PU3MUECKOTO COAEPKAHUS B pa3InUHbIX (hopmarax ¢ yuéTom
Ha3zHauyeHUs UH(OPMAINK U 1IeJIeBON ayJUTOPUH, BEIOUpas ONTUMANIbHYIO (hopMy
MIPEJICTaBICHUS U BU3YyaIU3aIiH.

KoMMyHHKaTHBHBIC YHUBEPCATbHBIE YUEOHBIE IEHCTBUS: OCYIIECTBISATH OOIIIEHHE HA YPOKaX
(GU3UKA ¥ BO BHEYPOUHOU ESITEILHOCTH; PACIIO3HABAThH MPEANOCHIIKA KOH(PIMKTHBIX CUTyaIlui
U CMSITYaTh KOH(JIUKTHI; pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHHUS C
HCITOJIh30BAHUEM SI3BIKOBBIX CPEJICTB; TOHMMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAH/IHOW U
WHIAWBUIYAITbHON pabOThI; BBIOUPATh TEMATHKY U METOJIbI COBMECTHBIX JIEUCTBUHN C YUETOM
00IIIMX UHTEPECOB, U BO3MOKHOCTEH KaXKIOTO WIeHA KOJUICKTHBA

I[TPEAMETHBIE PE3YJIBTATEI

K koH1y u3yuenus 1 Mmoyinis npeiMeTHbIe pe3ybTaThl Ha 6a30BOM YPOBHE JIOJIKHBI OTpaXkaTh
c(OpPMHPOBAHHOCTh y 00YUAIOMIUXCS YMEHUH: IEMOHCTPUPOBATH HA IPUMEPAX POJIb U MECTO
¢bu3uKky B GopMUPOBAHUU COBPEMEHHOM HAYYHON KapTHUHBI MUPA, B PA3BUTHH COBPEMEHHOMN
TEXHUKU U TGXHOHOFHﬁ, B HpaKTI/I‘IeCKOI‘& ACATCIIbHOCTHU mo;[eﬁ; YUUTBIBATh I'PAHULIBL



MPUMEHEHHUS N3yUYEHHBIX (PU3NUECKUX MOJENICH: MaTepraibHas TOUYKa, HHEpIHAIbHAS CHCTEMa
oTcuéra, abCOJIOTHO TBEPOE TEJO0, UICATBHBIN a3, MOACIIN CTPOCHUS T'a30B, )KUJIKOCTEH U
TBEPJBIX TEJ, TOYCUHBIN ICKTPUUCCKUH 3apsij] IPU PEIICHUH GU3HUECKUX 3a/1a4; pacro3HaBaTh
¢du3nueckue sBieHUs (MPOIECChl) M OOBACHATH UX Ha OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJIIPHO-
KHHETHYECKOW TEOPUHU CTPOSHHS BEILIECTBA : PABHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
JBHXCHHUC, CBO6OI[HO€ naacHue T, IBUKCHUEC 110 OKPYKHOCTU, UHCPI U, B3ElPIMOI[CI>iCTBH€ TCII,
nuddy3us, OpOyHOBCKOE IBMKCHHE, CTPOCHHUE KHIKOCTEH U TBEPBIX T, U3MEHEHNE 00bEMa
TEJ P HarpeBaHuu (OXJIaXKICHHUH ), TEIJIOBOEC PaBHOBECHE, UCTIAPEHUE, KOHICH AU,
IJIaBJICHUE, KPUCTAIUTA3AIIMS, KATICHUE, BIAYKHOCTh BO3/yXa, TIOBBIIICHNE JaBJICHUS Ta3a Ipu
€TI0 Harp€BaHuu B 3aKPBITOM COCY/C, CBA3b MCIKAY MMapaMCTpaMU COCTOSAHUA ra3a B
M30IpoIieccax,

-OIMUChIBATh MCXaHUYCCKOC ABUKCHUC, I/ICHOJIB3y51 (I)I/I3I/I‘-IGCKI/IC BCJIMYUHBI. KOOpI[I/IHaTa,
MyTh, IEPEMENIEHHUE, CKOPOCTh, YCKOPEHUE, Macca TeJa, CAJIA, UMITYJIbC TENa, KHHETUYECKast
3Hepr1/1;1, IIOTCHIIHUAJIbHAA 3Heprm{, MECXaHNYCCKas pa60Ta, MEXaHUYCCKass MOIITHOCTD, HpI/I
OMKCAHUU MTPABUIIBHO TPAKTOBATh (PU3NYECKUI CMBICI UCIIONB3YEMBIX BEIHUNH, HX
0003HauEHUSI U €IMHUIIBI, HAXOAUTH (POPMYIIBI, CBA3BIBAIOIINE JaHHYIO (PU3UUYECKYIO BETHUNHY
C IpYyTUMHU BEIINYNHAMU,

-OMMUCBhIBATH N3YYCHHBIC TCIIJIOBBIC CBOMCTBA TEII U TEILJIOBEIC SABJICHUS, UCIIOJIB3YS
q)HSI/IquKI/IC BCJIMYUHBI: JABJICHUC I'a3a, TEMIICpAaTypa, CPCAHAA KUHECTHYCCKAA SHCPT UL
Xa0THYCCKOI'0 ABMIKCHUS MOJICKYJI, CPCAHCKBAJApaTUIHAA CKOPOCTh MOJICKYJI, KOJIMYECTBO
TCIJIOTBI, BHYTPCHHSAA SHEPTUA, pa60Ta rasa, KOB(I)(bI/II_[I/IeHT IIOJIC3HOI'O ,Z[CI‘/'ICTBI/ISI TCIIJIOBOT'O
ABUTATCIIA; ITPU OIMMCAHUHN IIPABUJIIBHO TPAKTOBATH (1)PI3H‘~I€CKHﬁ CMBICJT UCITOJIB3YCMbIX BCJIMYUH,
HUX 0003HAYEHUS U CAMHHNIbI, HAXOAUTDb (1)OpMy.]'II>I, CBA3BIBAONINEC NJAHHYIO Q)HSHHCCKYIO
BCJIMYMHY C APYTMMHU BCIIMYNHAM;

- IPU ONIMCAHUU MPABUIIBHO TPAKTOBATH (DU3HUECKU CMBICT HUCTIOIB3YEMbBIX BETUYHH, UX
0003HaYEHMSI M €IMHUILIBI; YKA3BIBATh (POPMYIIBI, CBA3BIBAIONINE JAHHYIO (PU3UUECKYIO BETUUHHY
C IPYTUMU BEIMYMHAMU; aHATTU3UPOBATh (DU3MUECKHE MTPOLIECCHI U SBJICHHUS, UCTIONB3Ys
(bu3HYecKre 3aKOHBI U IPUHITUIIBL: 3aKOH BceMupHOTO Tsarotenus, |, II u Il 3akonsr HeroToHa,
3aKOH COXPAHEHMSI MEXaHUUECKON DHEPIUH, 3aKOH COXPAHEHUS UMITYJIbCA, IPUHLIUIL
CYINEPIIO3UIUU CUJI, TPUHLIMI PABHOIIPABUS MHEPUHUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-
KUHETUYECKYIO0 TEOPUIO CTPOCHUS BEILIECTBA, IA30BbIEC 3aKOHBI, CBSI3b CPENHEN KUHETUUYECKON
SHEPrUH TEIJIOBOTO ABMXKEHUS MOJIEKYJ C a0COIIOTHOM TeMIepaTypoil, MepBblid 3aKOH
TEPMOJNHAMUKHU

- 0OBSICHITH OCHOBHEIE MMPUHIMUITBI I[CI\/JICTBI/ISI MallluH, HpI/I60pOB U TCXHUYCCKUX
YCTPOMCTB; pa3NuyaTh yCIOBHUS UX OE30MaCHOTO UCIIOIh30BaHUS B IIOBCEIHEBHON KU3HU;
BBITIOJIHATD 3KCIICPUMCHTEI 11O UCCJIICIOBAHUTO (1)I/ISI/I‘I€CKI/IX SIBJICHUU U IMPOLECCCOB C
UCIIONIb30BaHUEM TPSMBIX, U KOCBEHHBIX H3MEPEHUH, TIPU ITOM (OPMYJIUPOBATH
npoOaeMy/3aady U TUIIOTE3y YU4EOHOT0 SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3
MPEJIOKEHHOTO 000PY0BaHNUS, TPOBOJAUTD OMBIT i POPMYITUPOBATEH BHIBOJIBI; OCYIIECTBISATH
MMPAMBIC U KOCBCHHBIC U3MECPCHUA (1)I/I3I/I‘-IGCKI/IX BCJIIMYMH, ITPHU 5TOM BI)I6I/IpaTB ONTHUMAJIbHEIN
Croco0 U3MEpPEeHHs U UCIOIh30BaTh U3BECTHBIE METOIbI OIICHKH MOTPEITHOCTEN H3MEPEHUI;
HCCIICO0BATh 3aBUCUMOCTU MCXKIOY (1)PI3I/I'-IGCKI/IMI/I BCJIIMYMHaMHU C UCITOJIB30BAHUEM ITPSAMBIX
W3MEPEHUI1, IPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3yIbTaThl OTYyUEHHOM
3aBUCUMOCTU (1)I/I3I/I"IeCKI/IX BCJIIMYHWH B BUJIC Ta6J'II/IH u l"paCbI/IKOB, AeJ1aTh BBIBOABI 110
pe3ylbTaTaM HCCleI0BaHus; COOMI0aTh MpaBuiIa 0€30MacHOro TpyAa P MPOBEACHUN
UCCIIEIOBAaHM B paMKaxX Y4eOHOTO SKCIIEPHUMEHTA, yUeOHO-HCCIIeIOBATENbCKON U TPOSKTHOM
JESTEIIbHOCTH C UCMIOJIb30BaHNEM U3MEPHUTENBHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PYIOBAHHS;
peliaTh pacy€THBIC 3a]a9H C IBHO 3a/IaHHON (PU3NICCKON MOJIEIIBIO, UCTIONB3YS (PU3NICCKUE
3aKOHBbI 1 IPUHIMIIBI, HA OCHOBC aHaJin3a yCJIOBUA 3ala4n BBI6I/IpaTI> (1)I/I3I/I‘-ICCKYIO MOACIIb,
BBIJICIATH (PU3NUECKUE BETMIUHBI U (POPMYITBI, HEOOXOAUMBIE ISl €€ PeIICHHSI, TPOBOIUTH
paC‘IéTBI " OLICHUBATH PCAJIbHOCTD MOJIYUCHHOTO 3HAUCHUA (1)I/I3I/I‘-ICCKOﬁ BCJIMYMHBI; pCIIATH



Ka4eCTBEHHbIC 33/]a4M: BHICTPAUBATh JIOTHYECKU HEMPOTUBOPECUUBYIO IIEMIOYKY PACCyKIACHHUH C
OHOpOﬁ Ha U3YYCHHLIC 3aKOHbI, 3daKOHOMCPHOCTH U (I)I/I3I/I'-ICCKI/IC SABJICHHA; UCIIOJIB30BATh IIPHU
pelieHur yueOHBIX 33724 COBpEMEHHbIC HHPOPMAIIHOHHbBIC TEXHOJIOTUH /IS TOKCKA,
CTPYKTYPHUPOBAHUS, UHTEPIPETAIIMH U MPEICTABICHUS YI€OHON M HAyYHO-TIOMYJIIPHOM
uH(pOpMaIIKH, MOTYICHHOH U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUECKH aHATM3HUPOBAThH
MOJTy4aeMyr0 HH(POPMAITHIO;

-IIPUBOAMTD MIPUMEPHI BKJIAJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, OOBSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;
HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3HMKE B TOBCETHEBHOM KU3HU AJIs1 00ecreueHus
0€30MaCHOCTH ITpU 00pALEHUHU C TPHOOpPAMH U TEXHHUECKUMH YCTPOUCTBAMHU

K koHIly u3y4yeHus 2 MOyJisl IPEAMETHBIC Pe3yJIbTaThl Ha 0a30BOM YPOBHE JTOJDKHBI
OTpaXkaTtb CHOPMHUPOBAHHOCTD Y OOYUAFOIIUXCS

YMEHHUH: IEMOHCTPUPOBATh Ha IPUMEPaX pojib U MecTO (PU3MKH B (HOpMUPOBAHUH
COBPEMEHHOM HAyYHON KapTUHBI MUPA, B PA3BUTUH COBPEMEHHON TEXHUKH U TEXHOJIOTHM, B
IPAaKTUYECKOH J1eATeNbHOCTH JIIOAEH, LIEIOCTHOCTD U €IMHCTBO (PU3NYECKOI KapTUHBI MUPA;
YUUTBHIBATh PaHMILIbl IPUMEHEHHUS U3yUYEHHBIX (U3NUYECKUX MOJEIEH: TOUEUHBIH 3JEeKTPUUECKUN
3aps, JIy4 CBETa, TOUCYHbI UCTOYHUK CBETA, AEPHAs MOJEIb aTOMa, HYKJIOHHAsI MOZEIIb
aTOMHOTO Siipa MPH peIeHNH (pU3NYecKrX 3a1a4; pacrlo3HaBaTh (PU3HMUECKUE SBICHHS
(mporecchl) U 00BACHATh UX Ha OCHOBE 3aKOHOB 3JIEKTPOJJUHAMUKY M KBAHTOBOW (DU3UKU:
ANEKTPUYECKask IPOBOJAUMOCTD, TEIUIOBOE, CBETOBOE, XUMHUECKOE, MArHUTHOE JIEHCTBUS TOKA,
B3aMMOJEICTBYE MarHUTOB, JIEKTPOMArHUTHAsI MHTyKLUs, IeHCTBUE MAarHUTHOTO 1OJIs Ha
MPOBOJHHUK C TOKOM M JIBH)KYIIUHCS 3apsif], SJIEKTPOMarHUTHBIE KOJIeOaHHs U BOJIHBI,
OPSMOJIMHEHHOE paclpoCTpaHEHUE CBETA, OTPAXKEHUE, IPEIOMIICHHE, HHTEpPEepeHIIHs,
TUQpakIus 1 MOJIIpU3aLus CBETa, TUCIePCHs cBeTa, (poTorneKTpruecKuii 3¢ dext
(poTorddexT), cBETOBOE NaBiieHNE, BOSHUKHOBEHUE JTMHEHYATOr0 CIIEKTpa aToMa BO10po/a,
€CTECTBEHHAsI U HCKYCCTBEHHAs PaMOAKTUBHOCTE;

-OIMCHIBaTh N3y4YE€HHBIE CBOMCTBA BEIIECTBA (IJIEKTPUUECKHUE, MATHUTHBIE, ONTHYECKUE,
IIEKTPUYECKYIO MPOBOJIUMOCTD Pa3IMUHBIX CPE) U ANEKTPOMArHUTHBIE SIBJICHUS (TIPOLIECCHI),
UCTIONB3Ys (PU3NYECKHE BEIMUUHBL: SIEKTPHUECKUH 3apsi, CHIa TOKa, SJEKTPUIECKOe
HaIpsDKEHUE, DJIEKTPUYECKOE CONPOTUBIIEHHE, PA3HOCTh OTEHIUAJIOB, 3JIEKTPOABIKYIIAs CUIIa,
paboTa TOKa, MHYKIMs MarHUTHOTO oI, cuiia AMiiepa, cuia JlopeHua, MHIyKTHUBHOCTb
KaTyILIKH, SHEPTUS 3JIEKTPUUECKOT0 U MAarHUTHOTO TOJIEH, IEPUOA U YacTOTa KojeOaHui B
K0JIeOaTeIbHOM KOHTYPE, 3apsi/l M CHJla TOKa B MPOIecce TapMOHMYECKUX JIEKTPOMarHUTHBIX
Kosie0aHuM, OKYCHOE pacCTOSTHUE U ONTHYECKAsl CUJjla JIMH3bI, IPH ONMCAHUH NPABUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI UCIIOIb3YEMBIX BEIMUHH, UX 0003HAYEHUS U €UHHULIBL,
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3HUECKYIO BEIUUNHY C JPYTUMU BETUYUHAMU;

-ONHCHIBaTh N3y4YE€HHbIE KBAHTOBBIE SIBJICHUS U MPOLECCHI, UCTIONb3Ys (PU3NYECKUE BEIUYHHBIL:
CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, UIMHA BOJIHBI U YacTOTa CBETa, JHEPIHsl U UMITYJIbC (DOTOHA,
NIEPUOJ MOJIypacnaza, SJHEPIUs CBA3M aTOMHBIX SIE€p, IIPU ONKMCAHUU IIPABUIIBHO TPAKTOBATh
(bu3nYeCKUit CMBICI UCIIOJIb3YEMbIX BEJTMUNH, UX 0003HAYEHHSI U €JMHUIIbI, YKa3bIBATh
(dbopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMYUHY C IPYTUMHU BETUYUHAMHU, BEIYUCIIATH
3HaYeHHe PU3NUYECKON BEIMUMHBI; AHAJTU3UPOBATh (PU3HUECKHE TPOLIECCHI U SIBJICHMUS,
UCTIONB3Ys (PU3NYECKHUE 3aKOHBI M IPUHLUIBL: 3aKOH OMa, 3aKOHBI ITOCIIEI0BATEIBHOTO U
MapajuieIbHOTO COETMHEHUS MPOBOIHUKOB, 3aKOH [ xoyisa—JIeHiia, 3aK0H 3JIEKTPOMarHuTHOU
WHIYKIWU, 3aKOH NPAMOJIMHENHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAYKEHUS CBETA, 3aKOHBI
MpeoOMIIEHUS CBETa, ypaBHEHHE DWHINTeHa 11 poTodPdeKTa, 3aKOH COXpaHEHUS DHEPTUH,
3aKOH COXPaHEHUs UMITYJIbCA, 3aKOH COXPAHEHHUs JJIEKTPUYECKOTO 3aps/ia, 3aKOH COXPAHECHUS
MacCOBOT'0 YMCIIA, TOCTYJIaThl bopa, 3aK0H painoakTUBHOIO pacajia, Ipu 3TOM Pa3IN4aTh
CJIOBECHYI0 ()OPMYJIMPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BHIPAKEHHE U YCIIOBUS (TPaHULIBI,
00JacT) IPUMEHUMOCTH; ONIPEIEISITh HAallpaBJIeHHE BEKTOPA WHIAYKIIMM MarHUTHOTO TOJIst



MIPOBOJIHUKA C TOKOM, CHJIBI AMIiepa 1 cuiibl JIOpeHIia; CTpOUTh M OMUCHIBATh U300paKeHue,
C03/1aBa€MOE€ IIOCKUM 3€PKajiOM, TOHKOW JIMH30M; BBITOIHATH 3KCIIEPUMEHTHI 10
MCCJICI0BaHMIO (PU3UYCCKUX SBJICHUH U TIPOIIECCOB C UCIOJIB30BAHUEM IMPSMBIX, U KOCBEHHBIX
U3MEpEHUIl: pu 3TOM GOPMYIUPOBATH MTPOOIIEMY/3a]ady ¥ TUTIOTE3Y YU4eOHOT0 SKCIIEPUMEHTA,
coOMpaTh yCTAaHOBKY U3 MPEIJIOKEHHOTO 000PYI0BaHUS, TPOBOJIUTH ONBIT U (HOPMYJIUPOBATH
BBIBOJbI, OCYH_ICCTBJISITB HpSIMbIG 1 KOCBCHHBIC I/IBMepeHI/IH (I)I/ISI/I‘-IGCKI/IX BCJIMYHMH, HpI/I 3TOM
BBIOMPATh ONTUMAJILHBIN CIIOCOO M3MEPEHUS U UCITOIH30BaTh U3BECTHBIC METOIbI OICHKH
MOTPEIIHOCTEH U3MEPEHUIT; HCCIIEI0BATh 3aBUCUMOCTH (DU3UYECKHUX BETMUYUH C
WCITOJIb30BaHUEM TPSMBIX H3MEPEHUI: TIPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHUPOBATH
pe3yJbTATHI MOTYYSCHHON 3aBUCUMOCTH (PM3UYECKUX BETMYMH B BUJIE TAOIHIl U TPAPHKOB,
JIeTIaTh BBIBOJIBI 10 PE3YJIbTaTaM UCCICIOBAHUS

- coOmo1aTh NpaBuiia 0€30MacHOro TPyAa MPU MPOBEICHUH UCCIICAOBAHUHA B paMKax y4eOHOTrO
JKCIIEPUMEHTA, yUeOHO-UCCIIEI0BATEIBCKOM U MPOEKTHOMN JAESITEIbHOCTH C UCIIOIb30BAHUEM
WU3MEPUTEIIBHBIX YCTPOUCTB M JIA0OPATOPHOT0 000PYAOBAHMS; PEIIaTh PACUETHBIC 3a/1a4U C SIBHO
3aJJaHHOM (PU3HUECKON MOJIENbIO, UCTIONB3YS (PU3HUECKHUe 3aKOHBI M IPUHIIMIIBI, HA OCHOBE
aHaJIM3a YCJIOBUS 33]Ia4M BRIOMPATh (U3HUECKYIO MOJICIb, BBIICTATh (PU3NICCKUE BEITUIMHBI U
dbopMyIibl, HEOOXOIUMBIE I €€ PeLIeHHSs, TPOBOUTH PACUETHI U OIICHUBATh PEAIbHOCTh
MOJIyYEHHOTO 3HaYeHUs (PU3NYECKON BEJTMUHHBI, pEIIaTh KAYECTBEHHBIE 3a1a4l

I11. COAEP’)KAHME YYEBEHOI'O IPEJMETA
MOJIYJIb Nel(85 U)

BJIOK 1.()

PA3JIEJ 1. ®U3HUKA U METO/Ibl HAYYHOI'O TIO3HAHWSI

®U3UKA — HAVKA O ITIPUPOJIE. HAYYHBIE METO/IbI [TO3HAHUS OKPYKAFOIIETO MUPA.

POJIb SKCIIEPUMEHTA U TEOPUU B ITPOLIECCE ITO3HAHMSI ITIPUPO/IbI. SKCITEPUMEHT B ®M3UKE.
MOJIEJINPOBAHUE ®M3UYECKUX SIBJIEHMI U [TPOLIECCOB. HAYUYHBIE TUITIOTE3BI.

OU3NYECKUE 3AKOHBI U TEOPUI. TPAHULIBI [IPUMEHUMOCTH ®HU3MYECKUX 3AKOHOB.
MIPUHLIUIT COOTBETCTBUSL.

POJIb U MECTO ®W3UKU B POPMUPOBAHUU COBPEMEHHOM HAYYHOM KAPTHHBI MIUPA,

B IIPAKTUYECKOH AEATEJIBHOCTH JIFOJEN.

JIEMOHCTPAILTUU

AHAJIOTOBBIE U LIU®POBBIE U3MEPUTEJILHBIE ITPUBOPBI, KOMIIbIOTEPHBIE JJATUUKHU.
PA3JIEJ 2. MEXAHUKA

TEMA 1. KHHEMATUKA

MEXAHWYECKOE JABW)XXEHUE. OTHOCUTEJILHOCTb MEXAHUYECKOI'O JIBUKEHUS. CUCTEMA
OTCYETA. TPAEKTOPUSL.

MEPEMEILIEHUE, CKOPOCTb (CPEJIHSISI CKOPOCTb, MTHOBEHHA 51 CKOPOCTb) U YCKOPEHUE
MATEPUAJIBHOI TOUKH, UX TPOEKITUN HA OCU CUCTEMBI KOOPJMHAT. CJIOXKEHUE
MEPEMELLEHUI U CJIO)KEHUE CKOPOCTEIA.

PABHOMEPHOE 1 PABHOYCKOPEHHOE ITPSIMOJIMHEMHOE ABVKEHUE. TPA®UKU
3ABUCUMOCTU KOOPJMHAT, CKOPOCTU, YCKOPEHUSL, TTYTU Y TTIEPEMELEHUSI MATEPUAJILHO
TOYKH OT BPEMEHM.

CBOBOJIHOE MMAJIEHUE. YCKOPEHUE CBOBOJIHOT'O [TAJJEHMSI.

KPUBOJIMHEMHOE JIBM)KEHUE. IBUKEHUE MATEPUAJILHOM TOUKH 10 OKPY)XHOCTU

C IMOCTOSIHHOM 10 MOAYJIIO CKOPOCTBIO. YIJIOBASI CKOPOCTb, JIMHEMHASI CKOPOCTb.
MEPUON

N YACTOTA OBPAIIIEHUA. HEHTPOCTPEMUTEJIBHOE YCKOPEHHUE.
TEXHUYECKUE YCTPOUCTBA U IPAKTUYECKOE [TIPUMEHEHUE: CITUJIOMETP, IBMKEHUE
CHAPSI0B, LIEITHBIE U PEMEHHBIE ITEPEJIAUU.



JIEMOHCTPALIU

MO/IEJIb CHCTEMBI OTCUETA, MJUTIOCTPALINSI KUHEMATUYECKUX XAPAKTEPUCTUK
JIBIDKEHUSL

TIPEOBPA3OBAHMUE JBIKEHUI C UCIIOJIB30BAHUEM ITPOCTHIX MEXAHI3MOB.
TIAZIEHME TEJI B BO3JIYXE 1 B PA3PEXXEHHOM ITPOCTPAHCTBE.

HABJIIOAEHME JABUXEHWS TEJIA, BPOILEHHOI'O [TOJ] YTJIOM K TOPU30OHTY U
TOPU30HTAJIBHO.

W3MEPEHUE YCKOPEHUSI CBOBOJIHOT'O ITAJIEHHUSI.

HATIPABJIEHUE CKOPOCTH ITPU IBUOKEHUU T10 OKPY)KHOCTH.

®EJIEPAJIbHASI PABOYASI TIPOTPAMMA | ®U3HKA. 10-11 KJIACCBI (BA30BbII YPOBEHb)
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YYEHUUYECKHUI DKCIIEPUMEHT, JIABOPATOPHBIE PABOTBI

W3YYEHUE HEPABHOMEPHOTI'O JIBIDKEHUSI C LIEJIBIO OIIPEJEJIEHUS MTHOBEHHO
CKOPOCTH.

WCCJIEOBAHUE COOTHOIIEHMSI MEXKIY ITYTSMM, TIPOVIEHHBIMU TEJIOM

3A TIOCJIEJOBATEJIBHBIE PABHBIE TIIPOMEXYTKW BPEMEHUM IIPMU PABHOYCKOPEHHOM
JABIMXEHNN

C HAYAJIbHOU CKOPOCTBIO, PABHOI HYJIIO.

W3YUYEHUE JIBUDKEHMS [IIAPUKA B BS3KOM XKUIKOCTH.

W3YUYEHUE JIBUDKEHMS TEJIA, BPOIIIEHHOI'O TOPM30HTAJIBHO.

TEMA 2. IMHAMUKA

[IPUHIMAI OTHOCUTEJIbHOCTH IAJIAJIES. IIEPBBII 3AKOH HbIOTOHA. HUHEPLIAJIbHBIE
CUCTEMBI OTCYETA.

MACCA TEJIA. CUJIA. TIPUHLIAIT CYIIEPTIO3UIMM CUJI. BTOPOI1 3AKOH HBIOTOHA

JUISI MATEPUAJIBHOM TOYKU. TPETHI 3AKOH HBIOTOHA JIJ151 MATEPUAJIBHBIX TOYEK.
3AKOH BCEMUPHOI'O TATOTEHUS. CUJIA TSDKECTU. IIEPBASI KOCMUUYECKASI CKOPOCTD.
CUJIA VIIPYTOCTH. 3AKOH I'VKA. BEC TEJIA.

TPEHME. BUJIbI TPEHUS (ITOKOSI, CKOJIBXXEHM S, KAUEHM ). CUJIA TPEHUS. CYXOE
TPEHME. CUJIA TPEHU S CKOJIBXXEHHUS I CUJIA TPEHHUS ITOKOS. KOODOULIMEHT TPEHUS. CUJIA
COIPOTUBJIEHUS ITPY ABMXEHUU TEJIA B XKUJIKOCTHU WUJIU FA3E.

[HOCTYIATEJILHOE 1 BPAILIATEJIbHOE JBMXEHUE ABCOJIFOTHO TBEPJIOI'O TEJIA.
MOMEHT CHJIbl OTHOCUTEJILHO OCHU BPAILEHUS. TIJIEYO CUJIbL. YCIOBU S PABHOBECH S
TBEPJIOI'O TEJIA.

TEXHUYECKUE YCTPOUCTBA U IPAKTUYECKOE [TPUMEHEHUE: TTIOIUIUITHUKY, IBYXXEHUE
UCKYCCTBEHHbIX CITY THUKOB.

JIEMOHCTPAIIAUN

SIBJIEHWE MUHEPLIH.

CPABHEHUE MACC B3AUMO/JIEMCTBYIOIX TEJL.

BTOPOI 3AKOH HbIOTOHA.

U3MEPEHUE CHJL.

CJIOXXEHUE CHJI.

3ABUCHUMOCTbD CUJIbI YIIPYTOCTHU OT JJEGOPMAILIMN.



HEBECOMOCTb. BEC TEJIA IIPU YCKOPEHHOM TOJABEME U ITAJIEHUU.

CPABHEHUE CUWJI TPEHN A ITOKOS, KAUEHW A U CKOJIBXKEHMA.

YCJIOBUSI PABHOBECHU S TBEPJOI'O TEJIA. BUJIbl PABHOBECH L.

YUYEHUYECKHU SKCIIEPUMEHT, TABOPATOPHbBIE PABOThI

M3YUYEHUE JIBUKEHMSA BPYCKA 110 HAKJIOHHOM IJIOCKOCTH.

NCCIIEJOBAHUE 3ABUCUMOCTU CIJI YIIPYT'OCTHU, BOSHUKAIOIINX B ITPY>KUHE U
PE3MMHOBOM OBPA3IIE, OT UX JE®OPMALINMN.

UCCJIEJOBAHME YCJIOBUI PABHOBECHS TBEPJIOI'O TEJIA, UMEIOIETO OCh BPAII[EHKSI.
®EJIEPAJIBHASI PABOUYAS TIPOTPAMMA | ®U3UKA. 10-11 KJIACCHI (FA30BBI1 YPOBEHb)
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TEMA 3. 3AKOHbI COXPAHEHISI B MEXAHUKE

UMITYJIbC MATEPUAJIBHOM TOUKH (TEJIA), CACTEMBI MATEPHUAJIBHBIX TOUEK. UMITY JIbC
CWJIbI 1 UBMEHEHME UMITYJIbCA TEJIA. 3AKOH COXPAHEHU A UMITYJIbCA. PEAKTUBHOE
JABWXEHUE.

PABOTA CWJIbL. MOIITHOCTB CUJIBI.

KUHETHUYECKA 51 SHEPI' Ml MATEPUAJILHOM TOYKU. TEOPEMA Ob U3SMEHEHUU
KUHETUYECKOM SHEPTUM.

[IOTEHIIUAJIbHA S SHEPT M. IOTEHLIMAJIBHA S DHEPT U YIIPYTO JE®OPMUPOBAHHOIM
MMPYXXUHBI. IOTEHLHWAJIBHAS SHEPTUA TEJIA BBJIM3U TIOBEPXHOCTHU 3EMJIN.
HOTEHIUAJIBHBIE 1 HEITOTEHIMAJIBHBIE CUJIBIL. CBA3b PABOTBI HEITOTEHILIMAJIBHBIX CHJI

C H3SMEHEHHUEM MEXAHMYECKOM DSHEPIMU CHUCTEMbI TEJ. 3AKOH COXPAHEHUSI
MEXAHNYECKOU

SHEPI M.

YIPYTUE U HEYIIPYTHUE CTOJIKHOBEHUSI.

TEXHUYECKUE YCTPOMCTBA U IIPAKTUUECKOE ITIPUMEHEHUE: BOJIOMET, KOIIEP,
[IPYKUHHBII MICTOJIET, ABKEHUE PAKET.

JIEMOHCTPALIUA

3AKOH COXPAHEHMSI UMITYJIbCA.

PEAKTUBHOE JIBUJKEHUE.

MEPEXO/I IOTEHUMAJILHOM DHEPTMH B KWUHETUUYECKYIO 1 OBPATHO.

VYEHUYECKUI SKCITEPUMEHT, JIABOPATOPHBIE PABOTbI

W3YUYEHUE ABCOJIIOTHO HEVIIPYTOI'O YJIAPA C ITIOMOIIBIO IBYX OJJMHAKOBBIX HUTSIHBIX
MASITHUKOB.

WCCJIEJIOBAHUE CBSI3U PABOTBI CHJIbI C U'BMEHEHUMEM MEXAHUYECKOM SHEPTMM TEJIA
HA MPUMEPE PACTSDKEHUS PE3HOBOI'O XKI'YTA.

PA3JIEJI 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIMHAMUKA

TEMA 1. OCHOBbI MOJIEKYJISIPHO-KUHETUYECKOI TEOPUU

OCHOBHBIE [TOJIOXKEHM I MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU M UX OIBITHOE
OBOCHOBAHME. BPOYHOBCKOE JIBUKEHUE. TU®®Y3USL. XAPAKTEP JBIDKEHNS U

B3ANMOJIEMCTBUS YACTUL] BEL[ECTBA. MOJIEJIM CTPOEHNUS TA30B, JKUJIKOCTEN 1 TBEPJIBIX
TEJ

U OBbICHEHME CBOWMCTB BEIIECTBA HA OCHOBE STHUX MOJEJIEl. MACCA U PA3MEPHI
MOJIEKVIJL



KOJIMYECTBO BEUIECTBA. [IOCTOSIHHA I ABOTAJIPO.

TEIIOBOE PABHOBECUE. TEMITEPATYPA U EE U3MEPEHUE. IIKAJIA TEMIIEPATYP
LEJIbCUSL.

MO/JIEJIb UJIEAJIBHOT'O T'A3A. OCHOBHOE YPABHEHUE MOJIEKYJISIPHO-KMHETUYECKO#

TEOPUU UJEAJIBHOIO TA3A. ABCOJIIOTHAS TEMIIEPATYPA KAK MEPA CPEJHEU
KUHETUYECKOU

OHEPI'MU TEITJIOBOT'O ABMXXEHM A YACTULL T'A3A. IIIKAJIA TEMIIEPATYP KEJIbBUHA. TA3OBBIE
3AKOHBI. YPABHEHUE MEH/IEJIEEBA-KJIATIEMPOHA. 3AKOH JJAJIbTOHA. U3OIIPOLIECChI

B WAEAJIBHOM TA3E C IIOCTOSHHBIM KOJIMYECTBOM BEIIECTBA. TPA®UYECKOE
IMMPEJACTABJIEHUE

W30MPOLIECCOB: N30TEPMA, U30XOPA, U30BAPA.

TEXHUYECKUE YCTPOMCTBA U IPAKTUYECKOE ITIPUMEHEHUE: TEPMOMETP, BAPOMETP.
®EJIEPAJIBHASI PABOYA 51 [IPOTPAMMA | ®U3UKA. 10-11 KJIACCHI (FA30BbBII YPOBEHb)
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JIEMOHCTPALIUMA

OIIBITBI, IOKA3BIBAIOIIUE JJMCKPETHOE CTPOEHUE BEIIECTBA, ®OTOI'PA®UU MOJIEKYJI
OPTAHMYECKHX COEJIMHEHUIA.

OIBITHI IO JINPDY3UU KUJKOCTEN U TA30B.

MO/IEJIb BPOYHOBCKOI'O JIBUKEHUSI.

MOJIEJIb OIBITA IITEPHA.

OITBIThI, JIOKA3BIBAIOIIUE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOI'O B3AUMO/IECTBMUSI.
MO/IEJIb, WTIOCTPUPYIOILIA ST IPUPOTY JJABJIEHUS TA3A HA CTEHKH COCVY/JIA.

OIBIThI, WITIOCTPUPYIOILME YPABHEHUE COCTOSIHUS UJIEAJIBHOI'O F'A3A, U30MPOLIECCHI.
YYEHWYECKHI DKCITEPUMEHT, TABOPATOPHBIE PABOTBI

OITPEJIEJIEHME MACCBI BO3/IYXA B KJIACCHOIH KOMHATE HA OCHOBE U3MEPEHUI1 OFbEMA
KOMHATBI, JIABJIEHUS M TEMITEPATYPBI BO3JIYXA B HEIA.

VICCJIEJJOBAHUE 3ABMCHUMOCTH MEXJTY TAPAMETPAMU COCTOSIHUS PA3PEXKEHHOI'O TA3A.
TEMA 2. OCHOBBI TEPMOJIMHAMUKH

TEPMOJMHAMUYECKASI CHCTEMA. BHYTPEHHSISI DHEPTHSI TEPMOJIMHAMUYECKOM
CUCTEMBI M CIIOCOBbI EE UBMEHEHMSL. KOJIMYECTBO TEIUIOTHI M PABOTA. BHYTPEHH SIS
SHEPIUS1 OJJTHOATOMHOI'O UJIEAJIBHOI'O T'A3A. BU/Ibl TEIUIONEPEIAUYM: TEIJIOIPOBOJIHOCTD,
KOHBEKIIMS, U3JTYUEHUE. YJIEJIbHASI TEIIJIOEMKOCTb BEHIECTBA. KOJIMYECTBO TEIJIOTBI
IPY TETUIONEPE/IAUE.

MTOHSITUE OB AZJMABATHOM ITPOIIECCE. TIEPBbII1 3AKOH TEPMOJIMHAMUKU. TIPUMEHEHUE
MEPBOI'O 3AKOHA TEPMOJIMHAMUKMU K U30ITPOLIECCAM. TPAGUYECKA I UHTEPIIPETALMS
PABOTBITA3A.

BTOPOI1 3AKOH TEPMOJAUHAMUKU. HEOBPATUMOCTbD [TPOLIECCOB B ITPUPO/IE.

TEIUIOBBIE MAIIMHBL. IIPUHIIUITBI JEUCTBHUS TEIUIOBBIX MAIINH. IPEOBPA3OBAHUS

SHEPTMM B TEIUIOBBIX MAIIMHAX. KOD®OULMEHT IMOJIE3HOI'O JOEMCTBUA TEILIOBOM
MAIIVHBI.

[IUKJI KAPHO 1 EI'O KOD®®UILIMEHT ITOJIE3HOI'O JEUCTBU . DKOJIOT'MYECKUE ITPOBJIEMbI
TEIIJIOOHEPT'ETUKN.
TEXHUYECKUE YCTPOMCTBA U IPAKTUYECKOE ITIPUMEHEHUE: IBUTATEJIb BHY TPEHHEI'O



CT'OPAHMUS, BLITOBOM XOJIOUIBHUK, KOHIUITUOHEP.

JIEMOHCTPALIUM

W3MEHEHUE BHYTPEHHEI SHEPTMU TEJIA [TIPU COBEPILIEHUU PABOTBI: BBIJIET IIPOBKU
13 BYTBUIKH 101 JIEMCTBUMEM CJKATOI'O BO3/1YXA, HATPEBAHUE D®UPA B JIATYHHOU TPYBKE
IIYTEM TPEHUSI (BUZEOEMOHCTPALIST).

W3MEHEHUE BHYTPEHHEI SHEPTMU (TEMIIEPATYPbI) TEJIA ITPU TEIUIOIEPE/IAUE.
OIIBIT 11O AJIUABATHOMY PACILPEHHIO BO3JIY XA (OIBIT C BO3/IYIIIHBIM OTHUBOM).
MOJIEJIM ITAPOBOIA TYPBUHBI, JIBUTATEJISI BHY TPEHHEI'O CTOPAHMSI, PEAKTUBHOI'O
JIBUTATEJISI.

YUYEHWYECKUI SKCITEPUMEHT, JIABOPATOPHBIE PABOTBI

W3MEPEHUE Y JIEJIbHOM TEIIJIOEMKOCTH.

®EJIEPAJIBHASI PABOYA ST [IPOTPAMMA | ®U3HKA. 10-11 KJIACCHI (5A30BbII1 YPOBEHb)
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TEMA 3. ATPETATHBIE COCTOSIHIS BEILIECTBA. ®A30BbBIE [IEPEXO/IbI
ITAPOOBPA30OBAHUE U KOHJEHCALIMS. UCIIAPEHUE W KUTTEHUE. ABCOJIIOTHASI 1
OTHOCHUTEJIbHA S BJJAXKHOCTb BO3/IYXA. HACBIIIEHHbBIN TAP. VAEJBHAS TEIUIOTA
[TAPOOBPA30OBAHUSL. 3ABUCUMOCTD TEMITEPATYPBI KUIIEHUS OT JJABJIEHUSL.
TBEPJIOE TEJIO. KPUCTAJUIMYECKUE M AMOP®HBIE TEJIA. AHU30TPOITHSI CBOMCTB
KPUCTAJIJIOB. )KMJIKUE KPUCTAJUIbl. COBPEMEHHBIE MATEPUAJIBI. IVIABJIEHUE U
KPUCTAJIIM3ALUSL. YIEJBHAS TEIUIOTA TIJTABJIEHUS. CYBJIMMALMSL

YPABHEHUE TEIIJIOBOI'O BAJIAHCA.

TEXHUUYECKUE YCTPOMCTBA U IPAKTUUECKOE ITPUMEHEHME: TUTPOMETP U [ICUXPOMETP,
KAJIOPUMETP, TEXHOJIOI' MU ITOJIYYEHMSI COBPEMEHHBIX MATEPUAJIOB, B TOM UUCJIE
HAHOMATEPHAJIOB, I HAHOTEXHOJIOT AN

JIEMOHCTPALIUA

CBOVICTBA HACBII[EHHBIX TTAPOB.

KUIEHUE PY IOHMKEHHOM JABJIEHUN.

CIIOCOBbI UBMEPEHUS BJIAXXHOCTH.

HABJIIOJIEHUE HATPEBAHUS U TIJTABJIEHUS KPUCTAJUIMYECKOTO BELL[ECTBA.
JIEMOHCTPALMSI KPUCTAJUIOB.

VYEHUYECKUI SKCITEPUMEHT, JIABOPATOPHBIE PABOTbI

W3MEPEHUE OTHOCHUTEJILHOM BJIAXKHOCTU BO3/IYXA.

PA3JIEJ 4. DJIEKTPOJIMHAMUKA

TEMA 1. DJIEKTPOCTATUKA

DJIEKTPU3ALMS TEJL DJIEKTPUYECKUI 3APSI/T. JIBA BUJIA DJIEKTPUUECKHUX 3APSIJIOB.
MMPOBOAHUKH, AUDJIEKTPUKU 1 TTOJIYTIPOBOAHUKN. 3AKOH COXPAHEHIS DJIEKTPUYECKOTO
3APSIJIA.

B3AUMO/IEMCTBUE 3APS1JI0OB. 3AKOH KYJIOHA. TOUEYHBII SJIEKTPUYECKUI 3APSI/I,
SJIEKTPUYECKOE MOJIE. HAIPSDKEHHOCTD DJIEKTPUUECKOIO TTOJISL. TIPUHLUIT CYTIEPIIO3ULIUU
SJIEKTPUYECKHUX IOJIENA. IMHUW HAMPSKEHHOCTH SJIEKTPUYECKOTO MOJIS.

PABOTA CHJI DJIEKTPOCTATUYECKOI'O MOJISL. IOTEHLMAJL PABHOCTb [IOTEHLIMAJIOB.



TIPOBOJIHUKU Y AUDJIEKTPUKU B DJIEKTPOCTATUUECKOM TIOJIE. AUDJEKTPUYECKA S
TTPOHULIAEMOCTb.

DJIEKTPOEMKOCTD. KOHAEHCATOP. DJIEKTPOEMKOCTBD IIJIOCKOI'O KOHJIEHCATOPA.
SHEPTHS 3APSDKEHHOT'O KOHJIEHCATOPA.

TEXHUYECKUE YCTPONCTBA U IPAKTUYECKOE MIPUMEHEHME: DJIEKTPOCKOII,
DJIEKTPOMETP, DJIEKTPOCTATUYECKA S 3AILLIUTA, 3A3EMJIEHUE DJIEKTPOIIPUBOPOB,
KOHJIEHCATOP, KOIIMPOBAJIbHBIN AIIIAPAT, CTPYIHBII ITIPUHTEP.

JIEMOHCTPALIU

YCTPOICTBO U IIPUHLINII IEVCTBUS DJIEKTPOMETPA.

B3AMMO/IENICTBUE HADJIEKTPM30BAHHBIX TEJL.

DJIEKTPUYECKOE TTOJIE 3APSDKEHHBIX TEJI.

MIPOBOJIHUKU B DJIEKTPOCTATUUECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3AILIUTA.

®EJIEPAJIBHASI PABOYA S [IPOTPAMMA | ®U3UKA. 10-11 KJIACCHI (BA30BBII YPOBEHD)
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JIMDJIEKTPUKU B DJIEKTPOCTATUYECKOM ITOJIE.

3ABUCHUMOCTD DJIEKTPOEMKOCTH INIOCKOT'O KOHAEHCATOPA OT ITJIOILA I TIJIACTHH,
PACCTOSIHUSI MEXKIY HUMU U JUDJIEKTPUUECKOI ITIPOHUIIAEMOCTH.

SHEPTHSI 3APSKEHHOT'O KOHJIEHCATOPA.

YYEHUUYECKHUI DKCIIEPUMEHT, JIABOPATOPHBIE PABOTBI

M3MEPEHUE DJIEKTPOEMKOCTH KOHIEHCATOPA.

TEMA 2. TIOCTOSIHHBIN DJEKTPUYECKUI TOK. TOKH B PA3JIMYHBIX CPEJIAX
SJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS DJEKTPUYECKOIO TOKA. ICTOYHUKHU
TOKA. CUJIA TOKA. TIOCTOSIHHBIN TOK.

HATIPSDKEHME. 3AKOH OMA JIJIS1 YYACTKA I[ETIH.

SJIEKTPUYECKOE COITPOTUBJIEHUE. VEJLHOE COITPOTUBJIEHUE BEILIECTBA.
TIOCJIEJJOBATEJILHOE, ITAPAJUIEJIbHOE, CMEITAHHOE COEJIMHEHUE ITPOBOIHIKOB.
PABOTA DJIEKTPUYECKOI'O TOKA. 3AKOH JDKOVYJISI-JIEHIIA. MOITHOCTD DJIEKTPUYECKOI'O
TOKA.

DJIEKTPOJIBUKYIIIASI CUJIA U BHYTPEHHEE COIIPOTUBJIEHUE UCTOUHHUKA TOKA. 3AKOH
OMA JUJ151 [TOJIHOI (3AMKHYTOIA) DJIEKTPUYECKOI LIEITN. KOPOTKOE 3AMBIKAHME.
SJIEKTPOHHA 51 IPOBOJIMMOCTD TBEPJIBIX METAJUIOB. 3ABUCUMOCTD COITPOTUBJIEHUS
METAJIJIOB OT TEMITEPATYPBL. CBEPXITPOBOJIMUMOCTD.

DJIEKTPUYECKUI TOK B BAKYYME. CBOMCTBA DJIEKTPOHHBIX ITYYKOB.
MOJTYIIPOBOAHUKN. COBCTBEHHASI ¥ TIPUMECHA 5 IPOBOIUMOCTb TTOJTYTIPOBOHUKOB.
CBOICTBA P-N-TIEPEXO/IA. [IOJIYIIPOBOIHUKOBBIE [IPUBOPEL.

DJIEKTPUYECKUI TOK B PACTBOPAX U PACIUIABAX DJIEKTPOJIUTOB. DJIEKTPOJIUTUYECKA ST
JIMCCOLMALSL DIIEKTPOJIN3.

SJIEKTPUYECKUI TOK B TA3AX. CAMOCTOSITEJIbHBIN 1 HECAMOCTOSITEJILHBIN PA3PSIJL.
MOJIHUSL. TITIA3BMA.

TEXHWYECKUE YCTPONCTBA U IPAKTUYECKOE IPUMEHEHUE: AMIIEPMETP, BOJILTMETP,



PEOCTAT, NCTOYHUKUN TOKA, OJIEKTPOHATPEBATEJILHBIE I[MTPUBOPHI,
OJIEKTPOOCBETUTEJILHBIE

IIPUBOPbI, TEPMOMETP COIIPOTUBJIEHMS], BAKYYMHBIH MO, TEPMUCTOPBI U
®OTOPE3MCTOPLI, TIOJIYIIPOBOJIHUKOBBII JINOJ1, TAJIbBAHUKA.

JIEMOHCTPALIUM

W3MEPEHUE CUJIbI TOKA U HATIPSDKEHUSL.

3ABMCUMOCTb COITPOTHBJIEHMS LIUJIMHPUUECKUX ITPOBOJHUKOB OT JUIMHBI, TIJIOIIA N
TMTOIEPEYHOI'O CEYEHM S U MATEPHAJIA.

CMEUIAHHOE COEJIMHEHUE ITPOBOJHUKOB.

TPSIMOE U3MEPEHME DJIEKTPOJIBUXXYIIEN CUJIbl. KOPOTKOE 3AMBIKAHUE
TAJIbBBAHUYECKOI'O DJIEMEHTA Y OLIEHKA BHYTPEHHEI'O COIIPOTUBJIEHMSI.
3ABMCUMOCTb COITPOTHBJIEHMSI METAJUJIOB OT TEMIIEPATYPBI.

[IPOBOJIMMOCTb 3JIEKTPOJIUTOB.

HICKPOBOI PA3PSI/] M IPOBOJIMMOCTD BO3/IYXA.

OJIHOCTOPOHH 151 TTIPOBOJIMMOCTD JIMOJIA.
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YYEHWYECKHI DKCITIEPUMEHT, TABOPATOPHBIE PABOTBI

W3YUYEHUE CMEIIAHHOI'O COEJIMHEHM S PE3IICTOPOB.

W3MEPEHUE DJIEKTPO/IBVIKYILEN CUJIBI UCTOUHUKA TOKA U ETO BHYTPEHHEI'O
CONPOTUBJIEHUSI.

HABJIIOJIEHUE DJIEKTPOJIM3A.

MEXXIIPEJIMETHBIE CBSI31

W3YUEHUE KYPCA ®U3UKU BA30OBOI'O YPOBHSI B 10 KJIACCE OCYIIECTBJISIETCSI C YUETOM

COJIEP)KATEJIbHBIX MEXIIPEAMETHBIX CBSI3EM C KYPCAMHU MATEMATHKH, BHUOJIOTHU,
XUMWH,

I'EOI'PA®NUN U TEXHOJIOT'MN.

MEXIIPEIMETHBIE ITOHATH A, CBA3AHHBIE C UI3YUYEHUEM METO/ZI0OB HAYYHOI'O

TIO3HAHUS: ABJIEHUE, HAYYHBIN ®AKT, TUTIOTE3A, ®U3UYECKA S BEJIUYMHA, 3AKOH, TEOPHS,
HABJTIOJEHUE, SKCIIEPUMEHT, MOAEJIMPOBAHUE, MOJEJIb, U3BMEPEHUE.

MATEMATUKA: PEIIEHUE CUCTEMbI YPABHEHUI, TMHEMHA 1 ®YHKLINS, IIAPABOJIA,
TUIIEPBOJIA, UX TPA®UKU M CBOMCTBA, TPUTOHOMETPUUYECKUE ®YHKIMU: CUHYC, KOCUHYC,
TAHTEHC, KOTAHI'EHC, OCHOBHOE TPUT'OHOMETPHUYECKOE TOXJAECTBO, BEKTOPBI 1 UX
MMPOEKIIMM HA OCU KOOPAMHAT, CJIOXKEHHUE BEKTOPOB.

BUOJIOI' M S: MEXAHUYECKOE JIBMDKEHHME B )KMBO ITIPUPOJIE, UDDY 33U, OCMOC,
TEIIJIOOBEMEH KMBBIX OPT"TAHU3MOB (BU/IbI TETUIOITEPEJJAYHN, TEIIJIOBOE PABHOBECHE),
AJIEKTPUYECKME SIBJIEHUS B )KUBOM ITPUPO/IE.

XUMUA: AMCKPETHOE CTPOEHUME BEIIECTBA, CTPOEHUE ATOMOB 1 MOJIEKVYJI, MOJIb
BEILIECTBA, MOJISIPHA I MACCA, TETIJIOBBIE CBOMCTBA TBEP/bIX TEJI, )KMIKOCTEI 1 T'A30B,

OJIEKTPUYECKUE CBOWCTBA METAJUIOB, SJIEKTPOJIMTUYECKAA JAUCCOLINALIA,
T'AJIbBBAHUKA.

T'EOI'PA®UA: BITAXKHOCTD BO3AYXA, BETPBI, BAPOMETP, TEPMOMETP.
TEXHOJIOT'MSI: [IPEOBPA3OBAHUE JIBWKEHUI C UCITOJIb30BAHUEM MEXAHU3MOB, VUET



TPEHUA B TEXHUKE, ITIOAINWUITHUKHN, UCITOJIb3OBAHUE 3AKOHA COXPAHEHUWA UMITYJIBCA
B TEXHUKE (PAKETA, BOJOMET U IPYTUE), ABUT' ATEJIb BHYTPEHHEI'O CTOPAHUS, TIAPOBAS

TYPBUMHA, BbITOBOM  XOJOAWJIbHUK, KOHJWLMOHEP, TEXHOJIOTMU  IOJIYYEHUA
COBPEMEHHBIX

MATEPHAJIOB, B TOM YUCIJIE HAHOMATEPHAIJIOB, n HAHOTEXHOJIOI'1N,
OJIEKTPOCTATUYECKAA

3AILUTA, 3A3EMJIEHUE BJIEKTPOIIPUBOPOB, KCEPOKC, CTPYIHBINI [TPUHTEP,
OJIEKTPOHAT'PEBATEJIBHBIE ITPMBOPBI, 9JIEKTPOOCBETUTEJIBHBIE [TPUBOPHI, 'AJIbBAHUKA.
11 KJIACC

PA3JEJ 4. OJIEKTPOANMHAMUKA

TEMA 3. MATHUTHOE I1OJIE. 9JIEKTPOMATHUTHASI UHAYKIA

[HOCTOSIHHBIE MATHUTBI. BBAUMOJEUCTBUE IIOCTOSIHHBIX MATHUTOB. MATHUTHOE
T[1OJIE. BEKTOP MATHUTHOM MHYKIMU. ITIPUHIIMIT CYTIEPIIO3ULIMU MATHUTHBIX ITOJIEM.

JIUHUM MATHUTHOUM WHAYKLMU. KAPTMHA JIMHUM MATHUTHONM WHAYKLUAU IIOJIA
MTOCTOSIHHbBIX

MATHUTOB.
MATHUTHOE ITOJIE [TIPOBOJJHUKA C TOKOM. KAPTUHA JIMHUI UHAYKIIMU MATHUTHOTO

nojl JJIMHHOI'O IMPAMOI'O MPOBOAHUKA M 3AMKHYTOI'O KOJIBIHEBOI'O ITPOBOJHUKA,
KATVYIIKHA

C TOKOM. OIIBIT DPCTEJIA. B3AUMOJIEMCTBUE ITPOBOJIHUKOB C TOKOM.
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CUJIA AMIIEPA, EE MOJTYJIb U HAITIPABJIEHUE.

CHJIA JIOPEHIIA, EE MOJIYJIb 1 HATIPABJIEHME. JIBVKEHUE 3APSDKEHHOI YACTULIBI

B OJIHOPOIHOM MATHUTHOM TIOJIE. PABOTA CHUJIBI JIOPEHLIA.

SIBJIEHUE DJIEKTPOMATHUTHOI MHIYKLIAN. [IOTOK BEKTOPA MATHUTHOM MHAYKIINH.
DJIEKTPOJIBIKYIIIA ST CWJIA MHJIYKIVN. 3AKOH DJIEKTPOMATHAUTHOM UHIYKIIUU GAPAJESL.
BUXPEBOE DJIEKTPUYECKOE ITOJIE. DJIEKTPOABMKYIIASI CUJIA MHAYKLIAN

B [IPOBOIHUKE, JIBIDKYIIEMCSI TIOCTYIATEJILHO B OJJHOPOJHOM MATHUTHOM IIOJIE.
TIPABUJIO JIEHIIA.

WHJIYKTUBHOCTb. SIBJJEHUE CAMOUH/IYKIIUU. DJIEKTPOJIBUKYIIIA S CUJIA
CAMOMHIYKIIUM.

SHEPTMSI MATHUTHOTO TIOJIS1 KATYILKH C TOKOM.

SJIEKTPOMATHUTHOE TTOJIE.

TEXHUYECKUE YCTPONCTBA U IPAKTUYECKOE MPUMEHEHUE: TOCTOSIHHBIE MATHUTBI,
DJIEKTPOMATHUTBI, DJIEKTPOABUTATEJb, YCKOPUTEJIN DJIEMEHTAPHBIX YACTHLI,
VHJIYKLMOHHA S TTEYb.

JEEMOHCTPALINN

OIIBIT DPCTEJIA.

OTKJIOHEHUE DJIEKTPOHHOT'O ITYYKA MATHUTHBIM ITOJIEM.

JIMHUY UHAYKLIANA MATHUTHOTO TOJISL.

B3AUMOJIEICTBUE JIBYX [IPOBOAHUKOB C TOKOM.

CUJIA AMIIEPA.



JIEICTBUE CHJIBI JIOPEHLIA HA MOHBI DJIEKTPOJIUTA.

SIBJIEHUE DJIEKTPOMATHUTHOM UHY KA.

TIPABIJIO JIEHIIA.

3ABUCHUMOCTD DJIEKTPOABIDKYIIEN CUJIBI UHIYKIIMYA OT CKOPOCTH U3MEHEHUS
MATHUTHOTI'O TTIOTOKA.

SIBJIEHUE CAMOUHJTY KLU

YYEHUYECKHUI SKCITEPUMEHT, JIABOPATOPHBIE PABOTBI

W3YYEHUE MATHUTHOI'O TTOJISI KATYIIKH C TOKOM.

WCCJIEJJOBAHUE JIENCTBUS IIOCTOSIHHOI'O MATHUTA HA PAMKY C TOKOM.
WCCJIEJJOBAHME SIBJIEHUS DJIEKTPOMATHUTHOM MHAYKIMM.

PA3JIEJT 5. KOJIEBAHMS 1 BOJTHbBI

TEMA 1. MEXAHUYECKUE U JIEKTPOMATHUTHBIE KOJIEBAHUS

KOJIEBATEJIbHA I CACTEMA. CBOBOJHBIE MEXAHUUECKUE KOJIEBAHUS. TAPMOHUYECKUE
KOJIEBAHUSL. TIEPUO]T, YACTOTA, AMIUIUTYIA U ®A3A KOJIEBAHUIAL TIPYKUHHBIN MASITHUK.
MATEMATHUYECKUI MASITHUK. YPABHEHUE TAPMOHUYECKIX KOJIEBAHUIA TIPEBPAIIIEHUE
SHEPTUU ITPY TAPMOHUYECKIX KOJIEBAHMSX.

KOJIEBATEJIbHBIN KOHTYP. CBOBOJIHBIE DJIEKTPOMATHUTHBIE KOJIEBAHUS B UAEAJILHOM
KOJIEBATEJIBHOM KOHTYPE. AHAJIOTHSI MEXTY MEXAHUYECKIMHU 1 DJIEKTPOMATHUTHBIMA
KOJIEBAHUSIMU. ®OPMYJIA TOMCOHA. 3AKOH COXPAHEHU S DHEPTHH B UEAJILHOM
KOJIEBATEJIbHOM KOHTYPE.

®EJIEPAJIbHASI PABOYASI TIPOTPAMMA | ®U3HKA. 10—11 KJIACCBI (BA30BbII YPOBEHb)

15

MIPEICTABJIEHUE O 3ATYXAIOIMX KOJEBAHUSIX. BRIHY KJEHHBIE MEXAHUYECKUE
KOJIEBAHUSL. PE3OHAHC. BBIHYKIEHHBIE DJIEKTPOMATHUTHBIE KOJIEBAHUS.
TIEPEMEHHBIN TOK. CUHYCOUJIAJIbHBII TTEPEMEHHBIN TOK. MOIIIHOCTD ITEPEMEHHOT'O
TOKA. AMITJIUTY IHOE 1 JEMCTBYIOIUIEE 3HAUEHUE CUJIbI TOKA U HATIPSDKEHUSL
TPAHC®OPMATOP. ITIPOU3BOJICTBO, ITEPEJJAYA U [IOTPEBJIEHUE DJIEKTPUUECKOI
SHEPTMU. DKOJIOTMUYECKUE PUCKU ITPY TTPOM3BO/ICTBE DJIEKTPOSHEPT M. KYJIbTYPA
VICIIOJIL30OBAHMS DJIEKTPOSHEPT MU B [IOBCEAHEBHOI KU3HM.

TEXHWYECKUE YCTPONCTBA U IPAKTUUECKOE MPUMEHEHME: SJIEKTPUUYECKUI 3BOHOK,
TEHEPATOP IEPEMEHHOTI'O TOKA, JINHUW DJIEKTPOIIEPE/IAY.

JIEMOHCTPALIU

HCCJIEJJOBAHUE TAPAMETPOB KOJIEBATEJIbHO!M CUCTEMBI (IIPYKUHHBII U1
MATEMATHUYECKHUI MASITHUK).

HABJIIOJIEHUE 3ATYXAIOIINX KOJEBAHMIA

WCCJIEJOBAHUE CBOMCTB BBIHYKJIEHHBIX KOJIEBAHMIA

HABJIIOJJEHUE PE3OHAHCA.

CBOBOJIHBIE DJIEKTPOMATHUTHBIE KOJIEBAHUS.

OCLWIJIOTPAMMBI (3ABUCUMOCTH CUJIbI TOKA Y HATIPSDKEHUSI OT BPEMEHM)

JUIS1 DJIEKTPOMATHUTHBIX KOJIEBAHMUIA.

PE30OHAHC IPU ITOCJIEJIOBATEJIBHOM COEJIMHEHUU PE3UCTOPA, KATYIIKU



UHIYKTUBHOCTHU 1 KOHJEHCATOPA.
MOJIEJIb JINHUH JIEKTPOIIEPE/IAUMN.

YUEHUYECKHI SKCIIEPUMEHT, JIABOPATOPHBIE PABOTHI

WCCJEJIOBAHUE 3ABUCUMOCTU IIEPUOIA MAJIBIX KOJIEBAHUI TPY3A HA HUTU OT JIJIMHBI
HUTH U MACCBI TPY3A.

WCCJEJIOBAHUE ITEPEMEHHOT'O TOKA B LIEIIM M3 IIOCJIEJOBATEJIBHO COEJIMHEHHBIX
KOHJIEHCATOPA, KATYIIIKU U PESUCTOPA.

TEMA 2. MEXAHUYECKME 1 DJIEKTPOMATHUTHBIE BOJTHBI

MEXAHWYECKUE BOJIHBI, YCJIOBUS PACIIPOCTPAHEHUSL. IIEPUO/I. CKOPOCTh
PACITPOCTPAHEHMUS 1 JINTMHA BOJIHBL ITOIIEPEYHBIE U ITPOOJIHBIE BOJIHBL. THTEP®EPEHIIS
U IUOPAKIIA MEXAHUYECKIX BOJIH.

3BYK. CKOPOCTb 3BYKA. TPOMKOCTH 3BYKA. BRICOTA TOHA. TEMBP 3BYKA.
JIEKTPOMATHUTHBIE BOJIHBL. YCJIOBHS M3JIYUYEHU S DJIEKTPOMATHUTHBIX BOJIH.
B3AUMHA I OPUEHTALIUS BEKTOPOB E, B, V B 9JIEKTPOMATHUTHOM BOJIHE. CBOMCTBA
JIEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE, ITPEJIOMJIEHUE, ITOJISIPU3ALINS, JUDGPAKIIMS,
WHTEP®EPEHLM . CKOPOCTbh JIEKTPOMATHUTHBIX BOJIH.

IIKAJIA SJIEKTPOMATHUTHBIX BOJIH. IPUMEHEHUE DJIEKTPOMATHUTHBIX BOJIH

B TEXHUKE U BBITY.

[IPUHIIUIIBI PAJIMOCBS3U U TEJEBUAEHU . PAJIMOJIOKALIMSL.

JIEKTPOMATHUTHOE 3ATPS3HEHUE OKPYXAFOILEN CPEJIbL.

TEXHUYECKUE YCTPOMCTBA U ITIPAKTUYECKOE [TPUMEHEHUE: MY3bIKAJIbHBIE
UHCTPYMEHTBI, YJIbTPA3BYKOBASI JIMATHOCTUKA B TEXHUKE Y MEJJULIMHE, PAJIAP,
PAJUOIIPMEMHUK, TEJIEBU30P, AHTEHHA, TEJIE®OH, CBY-IIEYD.
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JIEMOHCTPAILIAN

OBPA3OBAHME U PACITIPOCTPAHEHME TTOITEPEYHBIX U ITPOJIOJILHBIX BOJIH.
KOJIEBJIIOIEECS TEJIO KAK MICTOUYHHK 3BYKA.

HABJIIOJIEHUE OTPAXEHMS U IIPEJIOMJIEHUSI MEXAHUYECKHX BOJIH.

HABJIIOJIEHUE UHTEP®EPEHILIU U JIUDPAKIIMN MEXAHUYECKUX BOJIH.

3BYKOBOW PE3OHAHC.

HABJIFOJIEHUE CBSI3U TPOMKOCTHU 3BYKA U BEICOTHI TOHA C AMIUIMTYJIOM K YACTOTOM
KOJIEBAHUIA.

UCCJIEJOBAHUE CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAXEHUE, ITIPEJIOMJIEHUE,
HOJIAPU3ALIMSA, JUDPAKIIUA, UHTEPOEPEHILIKSI.

TEMA 3. OTITUKA

TEOMETPHUYECKA S OIITHUKA. TIPSIMOJIMHEMHOE PACITPOCTPAHEHUE CBETA B OJTHOPOTHOM
CPEJIE. JIYY CBETA. TOYEUHBII MICTOYHHK CBETA.

OTPAXXEHUE CBETA. 3AKOHBI OTPAXEHWS CBETA. IOCTPOEHUE N30BPAXEHUI

B IIJIOCKOM 3EPKAUJIE.

[IPEJIOMJIEHUE CBETA. 3AKOHBI ITPEJIOMJIEHUS CBETA. ABCOJIFOTHBIIN [TOKA3ATEJIb



[IPEJIOMJIEHU . TIOJTHOE BHYTPEHHEE OTPAEHME. IIPEJIEJIbHBIN YT'OJI [TIOJTHOT'O
BHYTPEHHET'O OTPAKEHUN .

JIMCIIEPCHS CBETA. CJIOXKHBIM COCTAB BEJIOI'O CBETA. IIBET.

COBMPAIOIIME N PACCEUBAIOIIME JIMH3BI. TOHKA JIMH3A. ®OKYCHOE PACCTOAHUE U
OITUYECKAS CUJIA TOHKOM JIMH3BL. IIOCTPOEHUE N30EPAXXEHMI B COBUPAIOILINX 1
PACCEMBAIOIIUX JINH3AX. ®OPMVYJIA TOHKOW JIMH3bI. YBEJIUYEHUE, IABAEMOE JIMH30M.
[IPEJIEJIbI IPUMEHHUMOCTH TEOMETPUYECKOM OIITUKH.

BOJIHOBAS OIITUKA. MHTEPOEPEHIIMA CBETA. KOITEPEHTHBIE NCTOYHUKU. YCJIOBUSA
HABJIFOJIEHUS MAKCUMYMOB Y MUHUMYMOB B UHTEP®EPEHIIMOHHOM KAPTUHE OT IBYX
CHH®A3HBIX KOI'EPEHTHBIX NCTOYHUKOB.

JUDPAKIMS CBETA. JIM®PAKIIMOHHA 51 PEIIETKA. YCJIOBUE HABJIIOJIEHUS TJIABHBIX

MAKCHUMYMOB TIPU TIAJEHUM MOHOXPOMATHUYECKOI'O CBETA HA JU®PAKIIMOHHVYIO
PELIETKY.

I[MOJIAPU3AIINA CBETA.
TEXHUYECKUE YCTPOUCTBA U ITPAKTUYECKOE [TIPUMEHEHME: OUKU, JIVIIA, ®OTOAIIIIAPAT,

[IPOEKIIMOHHBIII  AIMAPAT, MUKPOCKOIl, TEJECKOIl, BOJIOKOHHASI  OIITUKA,
JINOPAKIIMOHHA ST

PEIIETKA, TIOJIIPOU]I.

JIEMOHCTPAILIMA

[IPAMOJIMHEWMHOE PACIIPOCTPAHEHME, OTPAXXEHUE U ITPEJIOMJIEHUE CBETA.
OITUYECKUE ITPUBEOPHI.

[IOJIHOE BHYTPEHHEE OTPAXEHUE. MOJIEJIb CBETOBO/IA.

UCCJIEJOBAHME CBOMCTB U30BPAXKEHUIA B JIMH3AX.

MOJIEJIU MUKPOCKOIIA, TEJIECKOIIA.

HABJIIOIEHUE MHTEP®EPEHLIMU CBETA.

HABJIIOJEHUE IUDPAKIIMU CBETA.

HABJIFOJEHUE JINCITEPCHU CBETA.
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[OJIYUEHHUE CIIEKTPA C [TIOMOILBIO ITPU3MBI.

[OJIYUYEHUE CIEKTPA C [TOMOILBIO JIUGPAKIIMOHHONM PELIETKH.

HABJIFOJJEHUE TIOJIAPU3ALIMU CBETA.

YUYEHUYECKHI SKCITIEPUMEHT, JIABOPATOPHBIE PABOTHI

W3MEPEHUE ITOKA3ATEJIA IPEJJOMJIEHU S CTEKIJIA.

UCCJIEJOBAHME CBOMCTB U30BPAXEHHIA B JIMH3AX.

HABJIFOJEHUE JIMCIIEPCHU CBETA.

PA3JIEJ 6. OCHOBBI CIIELIMAJIbHOM TEOPMM OTHOCUTEJIBHOCTU

'PAHULIBI TPUMEHUMOCTHU KJIACCUYECKOU MEXAHUKU. ITIOCTYJIAThI CIIELIMAJILHOM
TEOPUM OTHOCUTEJIBHOCTU: UTHBAPUAHTHOCTD MOJIYJIS1 CKOPOCTU CBETA B BAKYYME,
IPUHLAIT OTHOCUTEJIBHOCTU DUHILITEMHA.

OTHOCHUTEJIbBHOCTb OJITHOBPEMEHHOCTH. 3AME/JIJIEHUE BPEMEHU U COKPAILIEHUE
JUIAHBL.



SHEPT'US U UMITYJIbC PEJIAITUBUCTCKOM YACTULIBL

CBS13b MACCBI C DHEPTMEN 1 UMITYJIbCOM PEJIAITUBUCTCKOM YACTHULIBL. SHEPT U I[IOKOSL.
PA3JIEJT 7. KBAHTOBA I ®M3UKA

TEMA 1. DJIEMEHTbI KBAHTOBOI1 OIITUKU

®OTOHBL. ®OPMVJIA ITIJTAHKA CBSI3U DHEPTMU ®OTOHA C EI'O YACTOTOI. SHEPT M 1
UMITYJIbC ®OTOHA.

OTKPBITUE Y UICCJIEJOBAHUE ®OTODPDEKTA. OITBITHI A.T. CTOJIETOBA. 3AKOHbI
®OTODDPDPEKTA. YPABHEHUE SUHIITENHA VIS ®OTOSDDEKTA. «KPACHAS TPAHHULIA»
®OTODDDEKTA.

JIABJIEHME CBETA. OITbITHI I1.H. JIEBEJIEBA.

XUMHUYECKOE JEVCTBUE CBETA.

TEXHUYECKUE YCTPOMCTBA U ITIPAKTUYECKOE ITPUMEHEHUE: ®OTOSJIEMEHT,
®OTOJIATUUK, COJTHEUYHA SI BATAPES, CBETOJIMO/I.

JIEMOHCTPAILIAU

®OTORPDEKT HA YCTAHOBKE C LIMHKOBOM IIJIACTUHOH.

WCCJIEJOBAHUE 3AKOHOB BHEIIHEI'O ®OTOD®DEKTA.

CBETOJIUO/I.

COJIHEUHA S BATAPESI.

TEMA 2. CTPOEHUE ATOMA

MOJIEJIb ATOMA TOMCOHA. OIIbITHI PE3EP®OPIA TT0 PACCESIHUIO A-YACTHUILI,

IINTAHETAPHAS MOJEJIb ATOMA. IIOCTVYJIATBI BOPA. U3JIVUEHUE U TIOTJIOIEHUE ®OTOHOB
mPH

[IEPEXOJIE ATOMA C OJHOI'O YPOBHS DHEPITMU HA JPYI'OI. BUJbI CIIEKTPOB. CIIEKTP
VPOBHEU

SHEPIMH ATOMA BOJIOPOJIA.

BOJIHOBBIE CBOMCTBA YACTHILI. BOJIHbBI JIE BPOMJIS. KOPITY CKYJISPHO-BOJIHOBOM
JIVAJIA3M.

CIIOHTAHHOE U BBIHYKIEHHOE W3JIYYEHUE.

TEXHUYECKUE YCTPOMCTBA U [IPAKTUYECKOE ITPUMEHEHUE: CITEKTPAJIBHBIA AHAJIN3
(CTIEKTPOCKOIT), JTA3EP, KBAHTOBBII KOMITbIOTEP.

®EJIEPAJIbHASI PABOUYAS [IPOTPAMMA | ®U3MKA. 10-11 KJIACCHI (FA30BBIi1 YPOBEHb)

18

JIEMOHCTPALIUA

MO/IEJIb OITBITA PE3EP®OP/IA.

OIIPEEJIEHUE JUUIMHBI BOJIHBI JIASEPA.

HABJIIOJIEHUE JIMHEMYATBIX CITEKTPOB WU3JTYUYEHUSL.

JIA3EP.

YYEHWYECKHWIA SKCIIEPUMEHT, JIABOPATOPHBIE PABOTbI

HABJIIOJIEHUE JIMHEMYATOT'O CITEKTPA.

TEMA 3. ATOMHOE SIJ[PO

SKCITEPUMEHTHI, JOKA3BIBAIOIINUE CJIOXXHOCTb CTPOEHUS SIIIPA. OTKPBITHE
PAJIMOAKTUBHOCTH. OIIBITHI PESEP®OP/IA I10 OITPEJIEJIEHIIO COCTABA PAJJMUOAKTUBHOI'O



U3JIVUEHUS. CBOMCTBA AJIb®A-, BETA-, TAMMA-U3JIYUEHUS. BJIUSIHUE PAJIJMOAKTUBHOCTHU
HA

JKUBBIE OPTAHHU3MBI.

OTKPBITUE IPOTOHA 1 HEMTPOHA. HYKJIOHHASI MOJIEJIb SIJIPA TEM3EHBEPT A—
VBAHEHKO. 3APS1]1 SIJIPA. MACCOBOE YHMCJIO SIJIPA. U30TOIIbI.

AJIb®A-PACIIAJL. DJIEKTPOHHBII Y TO3UTPOHHBIN BETA-PACIA/J. TAMMA-H3JIYYEHUE.
3AKOH PAJIMOAKTHBHOI'O PACIIAJIA.

SHEPI'MS CBSI3U HYKJIOHOB B SIJIPE. SIJIEPHBIE CHJIbL. JE®EKT MACCHI SIJIPA.

SIZIEPHBIE PEAKLIMU. IEJIEHUE U CUHTE3 SIJIEP.

SIJIEPHBIN PEAKTOP. TEPMOSIJIEPHBII CUHTE3. ITPOBJIEMbI 1 [IEPCITEKTHBBI SIJIEPHOI
SHEPTETUKN. DKOJIOTMYECKUE ACITEKTHI SIJIEPHOI DHEPTETUKHU.

DJIEMEHTAPHBIE YACTHUL[BI. OTKPBITUE TTO3UTPOHA.

METO/Ibl HABJIIOAEHUS M PETUCTPALIUM DJIEMEHTAPHBIX YACTHII,
®YHIAMEHTAJIBHBIE B3AUMOJENCTBUS. EAMHCTBO ®U3NUECKOI KAPTUHBI MUPA.
TEXHUUECKUE YCTPOMCTBA U IPAKTUUECKOE ITIPUMEHEHUE: JO3UMETP, KAMEPA
BWIbCOHA, SIJIEPHBIN PEAKTOP, ATOMHASI BOMBA.

JIEMOHCTPALIUM

CUETYMK MOHMU3UPYIOIINX YACTHULL

YUYEHWYECKHI SKCITEPUMEHT, JIABOPATOPHBIE PABOTBI

VICCJIEJIOBAHUE TPEKOB YACTHI] (IO TOTOBBIM ®OTOI'PAGUSIM).

PA3JIEJ 8. DJIEMEHTbI ACTPOHOMUU U ACTPO®U3NKHU

STATIbI PABBUTUSI ACTPOHOMMUMU. ITPUKJIAJHOE U MUPOBO33PEHUECKOE 3HAUEHUE
ACTPOHOMMM.

BU/J1 3BE3JHOTO HEBA. CO3BE3/IUSI, SIPKUE 3BE3/Ibl, IVTAHETBI, UX BUANMOE JIBUKEHUE.
COJIHEYHA SI CUCTEMA.

COJIHLIE. COJIHEYHA SI AKTUBHOCTb. MICTOYHWK SHEPIMU COJIHLIA U 3BE3]1. 3BE3/IbI, X

OCHOBHBIE XAPAKTEPUCTUKH. JUATPAMMA «CIIEKTPAJIBHBIA KJIACC — CBETHMOCTb».
3BE3/IbI

I J'[ABHOIZI [MOCJIEJIOBATEJIbHOCTU. 3ABUCHUMOCTL «MACCA - CBETHUMOCTb» JJI 3BE3]]
T''TABHOU

MMOCJIEJIOBATEJIbHOCTU. BHYTPEHHEE CTPOEHUE 3BE3/]. COBPEMEHHBIE ITPEJICTABJIEHU
O MPOMCXOXJIEHUU U DBOJIIOLIMM COJIHIIA Y 3BE3/1. DTAIIbI )KU3HU 3BE3 /.

MJIEUHBII [TV Th — HAILIA TAJIAKTUKA. TIOJIOXXEHUE U IBMXEHUE COJIHLIA B TAJTAKTUKE.
TUIIbI TAJJAKTUK. PAJIUOT AJJAKTUKU U KBA3APBI. UEPHBIE JIbIPBI B IJIPAX TAJIAKTUK.
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BCEJIEHHA {. PACIIMPEHUE BCEJIEHHOM. 3AKOH XABBJIA. PABBET AHUE 'AJIAKTUK.

TEOPU A BOJIBIIOT'O B3PHIBA. PEJIMKTOBOE U3JIVUEHUE.

MACIITABHAS CTPYKTYPA BCEJIEHHOM. METATAJTAKTUKA.

HEPEILIEHHBIE [TPOBJIEMbI ACTPOHOMMM.

YYEHUYECKHE HABJIFOJIEHU A

HABJIIOJIEHU S HEBOOPYKEHHBIM TI'JTA30M C UCIIOJIb30BAHUEM KOMITbIOTEPHBIX
PMJIOXEHUM 17151 OIIPEJEJIEHM S TTIOJIOXEHUS HEBECHBIX OFBEKTOB HA KOHKPETHVYIO JIATVY:



OCHOBHBIE CO3BE3/IM$1 CEBEPHOI'O TTOJIVIIIAPUS U SIPKUE 3BE3/IBL.

HABJIFOJIEHUS B TEJIECKOII JIYHBI, [IJTAHET, MJIEYHOI'O ITY TU.

OBOBIIAIOIIEE [IOBTOPEHUE

POJIb ®U3UKU U ACTPOHOMUN B SKOHOMMWYECKOU, TEXHOJIOTMYECKOM, COLIMAJIBHOM 1
STUYECKOU COEPAX JIEATEJIBHOCTU YEJIOBEKA, POJIb U MECTO ®U3UKU 1 ACTPOHOMUU

B COBPEMEHHOI HAYUYHOU KAPTUHE MUPA, POJIb ®U3MYECKOI TEOPUU B ®OPMUPOBAHNN
[IPEJICTABJIEHHIA O ®M3UYECKOI KAPTUHE MUPA, MECTO ®U3NYECKOI KAPTUHBI MHPA

B OBIIEM PSJIY COBPEMEHHBIX ECTECTBEHHO-HAYUYHBIX ITPEJICTABJIEHHIA O ITIPUPO/IE.
MEXIIPEJIMETHBIE CBSI3U

M3YUYEHUE KYPCA ®U3UKU BA30BOI'O YPOBHS B 11 KJIACCE OCYIIECTBJISIETCS C YUETOM

COJIEPXKATEJIBHBIX MEXIIPEJIMETHBIX CBS3EM C KYPCAMHU MATEMATHKH, BUOJIOIUHU,
XUMHIH,

I'EOI'PA®UUN U TEXHOJIOT'UN.

MEXIIPEJIMETHBIE ITOHATH A, CBA3AHHBIE C UI3YUYEHUEM METO/ZI0OB HAYYHOI'O

[IO3HAHUS: ABJIEHUE, HAYYHBIU ®AKT, TUTIOTE3A, ®U3UUYECKA S BEJIUYMHA, 3AKOH, TEOPHS,
HABJIIOJIEHUME, OKCIIEPUMEHT, MOAEJIMPOBAHUE, MO/IEJIb, U3MEPEHUE.

MATEMATHKA: PELIEHUE CUCTEMbI YPABHEHUM, TPUTOHOMETPUYECKUE ®YHKIIUU:

CHUHYC, KOCUHYC, TAHI'EHC, KOTAHI'EHC, OCHOBHOE TPUT'OHOMETPUYECKOE TOXIECTBO,
BEKTOPBI 1 X ITPOEKIIMN HA OCHU KOOPAUHAT, CJIO)KEHUE BEKTOPOB, ITPOM3BOIHLIE
BJIEMEHTAPHBIX ®YHKIIUHI, IIPUZHAKH [TOJOBUS TPEYTOJIbHUKOB, OIIPEIEJIEHUE TUIOILIA U
IJIOCKUX ®UT'YP U OBbEMA TEJL.

BUOJIOT' M : SJIEKTPUYECKHUE SBJIEHUS B )KMBO ITPUPOJIE, KOJIEBATEJIBHBIE JIBMXKEHM S

B )KMBOI ITPUPOJIE, OLITUYECKME SIBJIEHUS B )XMBOM ITPUPOE, JEMCTBUE PAUALIMNA

HA >XVMBBIE OPI"’AHU3MBI.

XUMMA: CTPOEHUME ATOMOB 1 MOJIEKVYJI, KPUCTAJIJIMYECKASI CTPYKTYPA TBEP/IBIX TEJ,
MEXAHW3MbI OBPA3OBAHM S KPUCTAJUIMYECKOM PEIIETKY, CIIEKTPAJIbHBINA AHAJINS.
TEOT'PA®NS: MATHUTHBIE TTOJIFOCA 3EMJIU, 3AJIEXXKU MATHUTHBIX PY ]I, POTOCHEMKA
3EMHO¥ ITOBEPXHOCTU, ITPEJICKA3AHUE 3EMJIETPSICEHUIA.

TEXHOJIOI'A: JIMHUU DJIEKTPOIIEPEJJAY, TEHEPATOP IIEPEMEHHOI'O TOKA,

DJIEKTPOABUTATEJIb, WHAYKLUMOHHAS TIEYb, PAJIAP, PAJUOIPMEMHUMK, TEJIEBU3OP,
AHTEHHA,

TEJIE®OH, CBY-TIEYb, [TIPOEKI[MOHHBIN AIIIIAPMOJIYJIb Nel
KIJACCUYECKAS MEXAHUKA. MKT U TEPMOAUHAMMUMKA. (44 4).

BJIOK |. Kitaccnueckasi Mexanuka (22 u)
Pasgen 1. (1u)

®u3nKa M meToabl HayyHOro Mo3HaHuAa Pu3nKa — HayKa o0 npupoae. HayyHble meToabl MO3HaAHWA
OKpYy»Katowero mmpa. Posb aKcnepMmeHTa U TeEOpMM B Npouecce NO3HAHWA NPUPOAbl. IKCNEPUMEHT B
¢du3mke. MogennpoBaHme GU3NYECKUX ABAEHUI U NpoLeccoB. HayuHble runoTesbl. DUsnyeckme 3aKoHbI
1 Teopun. MPaHMLbl NPUMEHUMOCTUN GU3NYECKMX 3aKOHOB. MPMHLMN COOTBETCTBMUA. PONb M MEeCTO GU3NKM
B GOPMUPOBAHMUN COBPEMEHHOM HAayYHOM KapTMHbI MUPa, B NPaKTUYECKOW AeATeNbHOCTU ntoaen. (24)

Pasgen 2. (64)



Tema 1. KuHemaTtuKa

MexaHunyeckoe apukeHue. OTHOCUTENbHOCTb MEXaHMYecKoro AsuxkeHuma. Cuctema OTCYETa.
TpaekTopua. lNepemelleHne, CKOPOCTb (CpefHAs CKOPOCTb, MFHOBEHHAsA CKOPOCTb) M YCKOpeHue
MaTepuanbHOM TOYKK, UX NPOEKLMM Ha OCU CUCTEMbI KOOpAUHAT. CNOXKEHME NEPEMELLEHUI U CNOXKEHNE
CKopocTell. PaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSMOJIMHENHOe ABuKeHue. MpaduKkn 3aBMCMMOCTU
KOOPAMHAT, CKOPOCTU, YCKOPEHUA, MYTU N NepemMeLLeHnA MaTepmnasbHOM TOUYKM OT BpemeHu. CBobogHoe
nageHue. YckopeHue csobogHoro nageHua. KpuBonnHenHoe aABuKeHMe. [BUXKEHUE maTepuasibHOM
TOYKM MO OKPYXKHOCTM C MOCTOAHHOM MO MOAYNI CKOPOCTbIO. YrnoBaa CKOPOCTb, IMHEMHAA CKOPOCTb.
Mepuop 1 yactoTa obpalLeHuma. LleHTpocTpemMuTeNnbHOE yCKOpEHMe

Paspgen 3.(7u)
AvHamuKa

MpuHLUMN oTHoCcKTeNbHOCTM Mannnes. MNepBblit 3aKoH HbtoToHa. MHepumManbHble cuctembl oTc4éTa. Macca

Tena. Cuna. MpuHumn cynepno3mummn cun. BTopon 3akoH HbloToHa oA matepuanbHOM TOYKW. Tpetui
3aKoH HblOTOHA ANnA maTepuasbHbIX TOYeK. 3aKOH BCceMMpHoOro taroteHuA. Cuna Taxkectu. lepsas
KOCMMYecKaa ckopocTb. Cuna ynpyroctu. 3akoH [lyka. Bec Tena. TpeHue. Buabl TpeHusa (nokos,
CKO/IbYKEeHUA, KaueHua). Cuna TpeHua. Cyxoe TpeHne. Cuna TPEHUA CKONbKEHUA U CUNA TPEHMA NOKOS.
KoaddpnumeHT TpeHuns. Cnaa conpoTUBAEHUA NPU ABUKEHUM TENA B XKULKOCTU UM rase. MNocTynaTenbHoe
W BpalaTenbHoe ABuXKeHune abcontoTHO TBEpAOro Tena. MoMeHT cuabl OTHOCUTENBHO OCKU BPaLLEHUA.
Mneyo cunbl. Ycnosua paBHoBecuA TBEPAOro Tena.

Paspgen 4.(7u)
3aKOHbl COXpaHEHUA B MeXaHUKe

MmnynbCc maTepuanbHOM TOYKK (Tena), cucTemMbl MaTepuasibHbIX TOYEK. MMNyNbC CUAbl U U3MEHEHME
MMMYNbCa Tena. 3aKOH CoOXpaHeHMA MMnNysbca. PeakTMBHOe aBukeHue. PaboTta cnabl. MOLWHOCTb CUJbl.
KnHeTnuyeckana 3sHeprna matepuanbHOM TOUYKU. Teopema 06 M3IMEHEHUN KUHETUUYECKON 3Hepruu.
MoTeHuManbHaa 3Heprua. [loTeHuManbHaa 3Heprna ynpyro AedOPMUPOBAHHOM  MPYXHKMUHbI.
MoTeHuManbHas aHeprus Tena 613N NoBepPXHOCTM 3emn. MNoTeHLManbHble M HENOTEHUMANbHbIE CUAbI.
CBa3b paboTbl HenoTeHUMaNbHbIX CUJ C U3MEHEHMEM MEXaHWYECKOW 3HEeprunm cuctembl Tes. 3aKoH
COXPaHEHUs MEXaHNYECKOMN 3HeprMn. Ynpyrme n Heynpyrme cToIKHOBEHUA.

Bnok 2.

MoneKynapHasa ¢u3nKa M TepmoguHammka (22u4)
Pasgen 1. OCHOBbI MOIEKYNAPHO-KUHETHUYECKO Teopum (9u)

OCHOBHbIE MNONOXKEHUA MOIEKYNAPHO-KMHETUYECKON TEOPMM U UX ONbITHOE 060CHOBaHMe. bpoyHoBCKOe
asvkeHne. Andpody3sna. Xapaktep ABUMKEHUA U B3aMMOLENCTBMA YacTuL, BewecTBa. Mogenn ctpoeHus
rasos, XUAKOCTEN 1 TBEPABIX TeN U 06BACHEHME CBOMCTB BELLECTBA Ha OCHOBE 3TUX Moaenein. Macca u
pa3mepbl monekyn. Konnyectso BelecTsa. [loctoaHHaa AsBoraapo. Tennosoe pasHoBecue. TemnepaTtypa
n eé mamepeHue. Lkana temnepatyp Lenbcua. Moaenb naeanbHoro rasa. OCHOBHOe ypaBHeHue
MOJIEKYNAPHO-KMHETUYECKOW TEOPUM MAEANbHOTO ra3a. ABCONOTHAA TemnepaTypa Kak mepa cpeaHei
KMHETUYECKOM SHEPrnM TennoBOrO ABWMKEHMA 4acTuly, rasa. Lkana temnepatyp KenbsBuHa. [a30Bble
3aKOHbI. YpaBHeHne MeHaeneesa—KnanelipoHa. 3akoH [anbToHa. M3onpouecchbl B MAeanbHOM rase c



NOCTOAHHbIM KONMYECTBOM BelllecTBa. [paduyeckoe npeacTaBaeHMe M30NPOLLECCOB: M30TepMa, U30X0Pa,
nsobapa.

Pasgen 2. OCHOBbI TepMOAUHAMUKM (7u4)

TepmogMHammnyeckaa cuctema. BHyTpeHHAA 3Heprya TepMOAUMHAMMUYECKOM cucTeMbl M cnocobbl eé
nsameHeHua. Konmyectso Tennotbl U paboTa. BHYTpeHHAs 3Heprna ogHOATOMHOIO WAeanbHOro rasa.
BuAabl Tennonepesayn: TeENNONPOBOAHOCTb, KOHBEKLMSA, U3yYeHMe. YaenbHaA TeNN0EMKOCTb BeLLEeCTBa.
Konnuyectso TennoTbl npu Tennonepepaye. MNoHATMe 06 agmabatHom npouecce. [MepBbld 3aKOH
TepMoAMHAMUKN. [pUmMeHeHMe NepBOro 3akKoHa TEPMOAMHAMMKM K M3onpoueccam. paduyeckas
WMHTepnpeTauma paboTbl rasa. BTopon 3akoH TepMmogmHaMmnkn. HeobpaTMmocTb Npoueccos B NpUpose.
Tennosble mMawuHbl. MPUHUMMbI AENCTBUA TENNOBbIX MalKH. Mpeobpa3oBaHUsA 3HEPTMM B TEMOBbLIX
MalumHax. KospouumeHT nonesHoro aencTena TensoBo MalwuHbl. LiMkn KapHo v ero koa¢pouumeHT
Nnosie3Horo Aenctama. Ikonornyeckne Nnpobaembl TENN0IHEPrETUKM.

Paspen 3. ArperatHble COCTOAHUA Bel,ecTBa. (6u)

®dasosble nepexoapl apoobpasoBaHve M KoHAaeHcauua. McnapeHue u Kunenwe. AbcontoTHaa M
OTHOCWUTE/IbHAsA BAAXHOCTb BO3A4yXa. HacbllWeHHblM nap. YaenbHas Tennota napoobpa3oBaHus.
3aBMCUMOCTb TEMMEPATYPbl KUNEHUA OT AaBaeHus. Teépaoe Teno. Kpuctannmyeckme n amopdHble Tena.
AHM30TPONNA CBOWCTB KPUCTaANOB. Muakume Kpuctanibl. CoBpemeHHble martepuanbl. [lnasneHune u
Kpuctannusaums. YaenbHana Tensnota naasneHuns. Cybanmaumsa. YpasHeHue Tennosoro 6anaHca.
dNeMeHTbl aCTPOHOMUM U acTPOPU3UKM (174)

dTanbl pa3BUTUA acTpoHOMUU. MpUKNagHOE U MMPOBO33PEHYECKOe 3HauyeHMe acTPpoHomuU. MeToapl
HabnogeHna B acTpoHoMuKU. Buga 3Bé3gHoro Heba. Cospesamsa. CyTouHoe ABUXKEHME CBETWUA. ApKue
3B€3Abl, NNAHETHI, UX BUAMMOE ABuKeHne. HebecHana cdep. BarkHenwwme Kpyrn 1 ToUku HebecHoi chepbl.
HebecHble KoopAMHaTbl. 3aBUCMMOCTb CYTOYHOTO [ABWMMKEHWA CBETWN OT MNONOXeHWA Habnwopatens.
BbicoTa nontoca mupa Hag ropusoHTom. Buaumoe asgukeHune u ¢dasbl JlyHbl. foguuHoe ABUMKeHMe
ConHua. U3meHeHne cytouHoro asukeHua CosnHua u JlyHbl B TeyeHue roga. ConHeuYHble U NIYHHble
3aTMeHuA. Bpema u KaneHpapb. [sukeHuna nnaHeT. KoHburypaumn ceetun. PacctosaHuAa Ao nnaHer.
3akoHbl Kennepa. OnpeneneHne macc HebecHbix Ten. ConHeyHaa cuctema. [naHeta 3emna. Cuctema
3emna-JlyHa. MnaHeTbl 3emHOM rpynnbl. [naHeTbl-rnraHTbl. Manble Tena COAHEYHOW CUCTEMBI.
YyeHuueckme HabnogeHUA

HabnogeHna HEBOOPYKEHHBIM FNAa30M C  WMCMO/Mb30BaHMEM KOMMbIOTEPHbLIX MNPUAOXKEHUN AnA
onpeaeneHns NonoxKeHns HebecHbIXx 0O6BEKTOB Ha KOHKPETHYHO AaTy: OCHOBHble co3Be3aus CeBepHOro
nonywapus u apkue 3eésabl. HabnogeHuns s Teneckon JlyHbl, naaHet, MaeyHoro Mytu.

Moaynb Ne2 (44u4)

Bnok 3. (22v)

Tema 1. dnekTpocTaTuKa (5u4)

dneKTpusaumMsa Ten. DNEeKTpUYecKui 3apsaa. [Ba BuAa 3NEeKTPUYECKUX 3apsafoB. [poBOSHUMKM,
OV3NEKTPUKM U NONYNPOBOSHUKN. 33aKOH COXPAHEHWs 3NeKTPUYECKoro 3apsda. BsaumopeicTeue
3apAfoB. 3akoH KynoHa. TouyeuHblid 3NEKTPUYECKMA 3apagd. DneKkTpuyeckoe none. HanpsaxEHHOCTb
aneKkTpuyeckoro nons. MpUHUMN CyneprnosuuMmM  3eKTPUYecKMx nosein. JIMHUM HanpsXKEHHOCTU



anekTpuyeckoro nona. Pabota cun snekTpoctaTuyeckoro nons. MNoteHuwan. PasHOCTb NOTEHUMANOB.
MpOBOAHMKN U AMINEKTPUKU B INEKTPOCTaTUYECKOM none. [AusnekTpuyeckas MNPOHULLAEMOCTb.
DNeKTPOEMKOCTb. KoHAeHcaTop. DNEeKTPOEMKOCTb MNNOCKOro KOHAEHCAaTopa. DHeprna 3aparKeHHOro
KOHAeHcaTopa.

Tema 2. MoCTOAHHDbIN 3NeKTPUUecKuii ToK. TOKM B pa3nnuHbIX cpeaax. (54)

DNeKTPUYECKMI TOK. YCNOBUA CyLLECTBOBAHWUA 3/1IEKTPUYECKOrO TOKa. MCTOYHMKM ToKa. Cuna ToKa.
MocToAHHbIN TOK. HanpsaskeHue. 3akoH Oma pns yyacTKa Uenu. DNEeKTpUYECKoe COMpOTUBAEHME.
YaenoHoe conpoTuBaeHWe BewecTsa. [locnegoBaTenbHOe, nNapanfiienbHoe, CMelaHHoe coeiuHeHue
NpoBOAHUKOB. PaboTa aneKkTpuyeckoro Toka. 3akoH [xoynsa—/leHua. MOLWHOCTb 3/IEKTPUYECKOrO TOKa.
JNEeKTPOABMKYLLAA CUIA U BHYTPEHHEE COMPOTUB/AEHME MCTOYHMKA TOKa. 3akoH Oma Ana nosiHoM
(3amKHyTOM) 3nekTpuueckon uenn. KopoTKoe 3amblKaHWe. DNEKTPOHHaA MPOBOAMMOCTb TBEPAbIX
MeTaNNoB. 3aBUCUMMOCTb COMPOTUBAEHMA MeTannoB OT Temnepatypbl. CBepxXnNnpoBOAMMOCTb.
JNeKTpUYeCcKMii TOK B Bakyyme. CBOICTBA 3NEKTPOHHbLIX Ny4ykoB. MonynpoBogHuKku. CobcTBEHHas U
npUMecHas MpPOBOAMMOCTb MNOJAYNpPoBOAHMKOB. CBOWCTBA p—n-nepexoga. [MonynpoBOAHUKOBbIE
Npubopbl. DNEKTPUMYECKMA TOK B PACTBOPAX W pacniaBax 3/eKTPOAUTOB. INEKTPONUTUYECKan
Anccoumauma. DNEKTPOAU3. DNEKTPUYECKMI TOK B rasax. CamocTOATENIbHbIN U HECAMOCTOATE/IbHbIN
paspag. MonHua. Mnasma.

Tema 3. MarHuTHoe none. (4u)

JNeKTpOMarHMTHaa WHAYKUMA [loCTOoAHHbIE MarHuTbl. B3auMmopaeincTesuMe MOCTOAHHBIX MArHMTOB.
MarHuTHoe none. BeKTop MarHUTHOW MHAYKUMW. TTPUHUMN CYNnepno3numMm MarHUTHbIX nonei. JInHuu
MarHUTHOM MHAYKLUMW. KapTMHA IMHUA MAarHUTHOM MHAYKLMW NONS NOCTOSIHHbIX MAarHWUTOB. MarHuTHoe
noJsie NPOBOAHMKA C TOKOM. KapTUHa AMHUIA UHAYKLMM MAarHUTHOTO NOAA AJIMHHOMO NPAMOTo NPOBOAHMKA
M 3aMKHYTOrO KOJ/IbLLEEBOrO MPOBOAHMKA, KaTyWKM C Tokom. OnbiT 3pcrepa. Bsammopeictsue
NpoBOAHUKOB € ToKOM. Cuna Amnepa, eé moaynb M HanpasneHuve. Cuna JlopeHua, eé moaynb U
HanpasneHue. [BuXKeHMe 3apsKeHHOW 4YacTuubl B OO4HOPOAHOM MarHMTHom nose. Pabota cuibl
JNlopeHua. fBneHMe 3NEKTPOMArHUTHOM  MHAYKUMKW. T[lOTOK BEKTOpA MArHUTHOW  MHAYKUUW.
JNeKTPOABMNKYLLAA CUNA MHAOYKUMKW. 3aKOH 31eKTPOMArHUTHOM wuHAykumn Papaged. Buxpesoe
3/IeKTpUYECcKoe none. INeKTPoABUKYLLAA CUNA MHAYKUMW B NPOBOAHMKE, ABUKYLLEMCA NOCTYNaTeNbHO B
ogHOpPOAHOM MarHUTHOm none. [pasuno JleHua. WHAYKTUMBHOCTb. fBAEHME CaMOMHAYKUUW.
JNeKTpoABUXKYLLAA CUNAa CaMOUHAYKUMW. SHEeprna  MArHUTHOrO MNOAA  KaTyWKM C  TOKOM.
ONeKTpoMarHuTHoe norne.

Tema 4. KonebaHua u BonHbli (34)

Tema 1. MexaHMYecKMe W 3/1EeKTPOMarHUTHble KosnebaHusa KonebatenbHasa cuctema. CBobogHble
MexaHuyeckme KonebaHus. lapmoHudeckne KosebaHua. Mepuon, 4YactoTa, amnauTyga v dasa
KonebaHuit. MpyKUHHbIA MaaTHUK. MaTemaTUYeCcKUii ManTHUK. YpaBHEHUE rapMOHUYECKMX KoebaHNi.
MpeBpalleHNe 3SHEpPruM Npu rapmMoHUYEcKUX KonebaHuax. KonebaTenbHbilt KoHTyp. CBOo6OAHbIE
3/1IeKTPOMArHUTHble  KonebaHus B WAEANbHOM KojebaTe/lbHOM  KOHType. AHanorva  mexay
MEXaHNYECKMMM U INEKTPOMATHUTHbIMK KonebaHuamn. dopmyna ToMcoHa. 3aKOH COXpaHEHUA SHepPrun
B MAeanbHOM KonebaTenbHOM KoHType. PeaepanbHas pabovas [lpeacTaBneHWe O 3aTyxalowmx
KonebaHuax. BbIHyKAeHHbIe MexaHuyeckue KonebaHusa. PesoHaHC. BbIHyKAeHHbIe 3/1eKTPOMarHUTHble
KonebaHua. MepemeHHbIA TOK. CMHYCOMAANbHbIA MNepemMeHHblt TOK. MOLWHOCTb NepeMeHHOro ToKa.
AMNANTYQHOE U OEWCTBYIOLLEE 3HAaYEHMe CUAbl TOKa M HanpaxeHus. TpaHcpopmatop. MpomnsBoacTBo,
nepegsava v NoTpebaeHNe 31eKTPUYECKON IHeprmm.



Tema 5. OnTuka Nl°eomeTpuyeckan ontuka. (54)

MpamonunHeltHOe pacnpocTpaHeHMe CBeTa B 04HOPOAHON cpeae. Jlyy ceeTa. ToYeUHbIN UCTOYHUK CBETa.
OTparkeHne cBeTa. 3aKOHbl OTpa)keHuAa cBeTa. [locTpoeHue w30b6parkeHMit B MJOCKOM 3epKane.
MpenomneHne ceeTa. 3aKOHbl NpesioMieHMA cBeTa. ABCONIOTHBIA NOKasaTenb npenomneHusa. NonHoe
BHYTpEeHHee oTpaxeHue. lNpenencHblA yron MNOSHOrO BHYTPEHHEro OoTparkeHuA. Aducnepcua cBeTa.
CnoxkHblit coctaB 6enoro ceeta. Liset. Cobupatowme n paccemsatowme NNH3bl. TOHKaA MH3a. PoKycHoe
paccToaHMe M ONTUYECKass cua TOHKOM nuMH3bl. [locTpoeHue u306paxkeHuit B cobupalowmx wu
paccemBatowmx nuH3ax. Popmyna TOHKOM AnMH3bl. YBenudeHwe, pasaemoe ANMH30M. [pegensl
NPMMEHUMOCTU TFeoMeTPUYEeCKon onTMKU. BonHoBas ontuka. UHTepdepeHuma ceeta. KorepeHTHble
WCTOYHUKN. YCnoBuma HabtoaeHNs MakKCMMYMOB U MMHUMYMOB B MHTEP)EPEHLIMOHHOM KapTUHE OT ABYX
CUHG}A3HbIX KOrepeHTHbIX MCTOYHMKOB. [Audpakuma ceeTa. [AndpakumoHHas pewéTtka. Ycnosue
HabAoAEeHUA TNaBHbIX MAaKCMMYyMOB MPWU NageHUM MOHOXPOMATUMYECKOro CBeTa Ha ANPPAKLMOHHYHO
pewéTky. Monapusauna ceeTa.

B/IOK Ned (22u)

Tema 1. OCcHOBbI cneuuasbHON TEOPUM OTHOCUTENIBHOCTH (4u)

MpaHULbl MPUMEHMMOCTU KNACCUYECKOW MeXaHWKK. MocTynaTbl cneumanbHON TEOPUM OTHOCUTEIbHOCTH:
MHBAPWaHTHOCTb MOAYNA CKOPOCTU CBeTa B BaKyyme, MPUHLMN OTHOCUTENbHOCTU DUHLWITENHA.
OTHOCUTE/IbHOCTb OA4HOBPEMEHHOCTU. 3aMea/IeHNE BPEMEHW U COKPALLEHME A/IMHbI. DHEPTMA U UMMY/IbC
PenATUBUCTCKOM YacTuupbl. CBA3b MACChbl C SHEPTUEN U UMMNYIbCOM PENATUBUCTCKOM YacTuubl. IHeprua
nokos.

Tema 2. KeaHTOBanA ¢pusuka (94)

dNemeHTbl KBaHTOBOM ONTUKM ®oTOHbI. Popmyna MnaHKa cBA3M 3HEePrnmn GOTOHA C ero YaCcToTON. dHeprus
n ummnynbc ¢otoHa. OTKpbITME U uccnenoBaHne doTtoadpdekta. Onbitel A.l. CTonetosBa. 3aKOHbI
doToaddeKTa. YpaBHeHMe IHWTENHA ana doToaddekTa. «KpacHana rpaHmua» dotoaddekta. [aBneHue
cseTa. Onbithl M.H. /lebeaesa. Xumuueckoe aenctane cseta. TeXHUYECKME YCTPOMCTBA M NPaKTUYecKoe
npumeHeHue: ¢poToaiemMeHT, poToAaTUMK, COTHEYHasA BaTapes, ceeToamoa,. emoHcTpauum ®otosaddeKT
Ha YCTaHOBKe C UWHKOBOM niacTMHoW. MccnepoBaHme 3aKoHOB BHelwHero ¢oToaddekta. Ceetoamogs,.
ConHeyHas baTapes.

Tema 3. CtpoeHue aToma (9u)

Mogenb atoma TomcoHa. OnbiTbl Pesepdopaa no paccesaHuto a-4actuu,. MNaaHeTapHaa mogenb atoma.
MocTynatbl Bopa. U3nyyeHne n nornoweHme GOTOHOB NPU NEepPexoae aToMa C OAHOTO YPOBHS 3HEPTMM Ha
Apyroit. Bugbl cnektpos. CnekTp ypoBHeN sHeprun aToma BOA0OPOAa. BosiHOBbIe CBOMCTBA YacTULL,. BosHbl
ae Bpoina. KopnyckynapHo-BonHOBOM gyann3am. CNOHTaHHOE U BbIHYKAEHHOE U3yyeHne. TeXHUYeckune
YCTPOMCTBA M NpPaKTUYECKOe MPUMMEHEHME: CMEKTPasbHbIM aHanu3 (CNeKTPOCKoN), slasep, KBaHTOBbIV
KomnbloTep. [emoHcTpauun Mogenb onbita Pesepdopaa. OnpeneneHne A/MHbI BOJIHbI Jlasepa.
HabnloaeHne NUHeNYaTbiX CNEKTPOB M3ayyeHusn. Jlasep. YUYEHUUYECKMIt sKCnepumeHT, nabopaTopHble
paboTbl HabatogeHne NMMHERYaToro cnekTpa. ATOMHoe S4P0 IKCNePUMEHTbI, 40Ka3blBaloLWMe CI0KHOCTb
cTpoeHuna agpa. OTKpbITME pPagmMoakTMBHOCTU. OnbiThl Pe3sepdopaa Mo onpeaeneHuio coctasa
pagnoaKTUBHOro U3nydyeHus. CeoicTea anbda-, 6eta-, ramma-usayyeHuns. BanaHue pagmoakTMBHOCTM Ha
uBble opraHn3mbl. OTKPbLITME NPOTOHA U HeWTPOoHA. HyKNoHHas mogenb agpa MeiiseHbepra— MBaHeHKo.
3apag agpa. Maccosoe uncno agpa. Msotonbl. Anbda-pacnag. DNEKTPOHHbIN U NO3UTPOHHLIN BeTa-



pacnaa. lamma-nsnyyeHue. 3aKoH paanNOaKTUBHOIO pacnaaa. IHeprma cBA3M HYKIIOHOB B Agpe. AaepHble
cunbl. [dedekt maccbl agpa. fAaepHble peakumun. [eneHne wn cuHTe3 sgep. AAepHbit peakTop.
TepmosgepHblii cnHTes. Mpobnembl M NepcnekTUBbl AAEPHOW 3HEPreTUKU. IKONOTMYECcKMe acneKTbl
ANEPHON 3HEepPreTUKU. InemeHTapHble 4Yactuubl. OTKpbiTMEe NO3UTPoHa. MeTtoapl HabaogeHus u
perucTpaunm saemMeHTapHbIX 4YacTuy. PyHAameHTasbHble B3aMmogdencTsma. EAMHCTBO ¢u3smyeckoi
KapTMHbI MUpa.

dNemeHTbl dCTPOHOMUUN U aCTpO¢M3MKM (17 ‘-I) dTanbl pasBUTUA acCTPOHOMWUMW.

MpuKknagHoe M MUPOBO33PEHYECKOE 3HAYEHMe aCTPoOHOMMWU. MccnegoBaHWe 3NEKTPOMATHUTHOMO
n3nydyeHma HebecHbix Ten. CnekTpbl HebecHbix Ten. IddeKT fonnepa. LLKana 3Be3aHbIX BEUYUH.
ConHue- baurKanwas 3se3ga. ConHeyHas akTUBHOCTb. McTouHMK aHeprun ConHua U 3B€34,. 3BE3Abl, UX
OCHOBHbIE XapaKTePUCTUKU. [uarpamma «CMeKTPasibHbIM Kaacc — CBETMMOCTbY. 3BE34bl [N1aBHOM
nocneaoBaTenbHOCTU. 3aBUCMMOCTb «Macca — CBETMMOCTb» A5 3BE3J, [/1aBHOM NOC/e[0BaTeIbHOCTU.
BHyTpeHHee cTpoeHue 38é34. CoBpemeHHble NpeacTaBAeHUA O NPoMCXoxaeHum mn asoaoumm ConHua m
38€34. JTanbl XU3HKU 3BE34. MueyHbiit Myt — Hawa lanaktuKa. MNonoxkeHne n asuxeHne ConHua B
FanakTuKe. Tunbl ranakTnK. PaanoranakTmkm n KBasapbl. Y€pHble Ablpbl B AApPaX ranakTnk. BceneHHas.
PacwupeHune BceneHHol. 3akoH Xabbna. PasberaHue ranaktmk. Teopusa bosbluoro B3pbiBa. Penmkrosoe
nsnyyeHue. MacwrtabHas cTpykTypa BceneHHon. MeTtaranaktuka. HepeluéHHble npobsiembl aCTPOHOMUMU.

TemaTuueckoe IJIAHUPOBAHHUE

Mopayas 1

Ne Pa3nennbl, TeMbl NOTpyKeHUH KoanuecTBO
NMOTrpPYysKeHust 4acoB

1 Kiaccunueckas MexaHHKa 22

1 nennb: Kunemartnka 5
1 MexaHunueckoe asuskeHne. OTHOCUTENILHOCTb MeXaHUYEeCKOro
ABuxkeHua. Cuctema otcyéTa. TpaekTopus.

2.MepemelleHne, CKOPOCTb (CpeaHAss CKOpOCTb, MrHOBEHHas
CKOPOCTb) U YCKOPEHWe maTepuasibHOM TOYKM, UX MPOEKLUM Ha
OCY CUCTEMbI KOOPAMHAT.

3.CnoxeHne  nepemelleHNn U C/NOXKEHWE  CKOpOCTeW.
PaBHOMepHOE M paBHOYCKOPEHHOE NPAMOJIMHENHOE ABUKEHME.
4. F'padmKn 3aBUCMMOCTU KOOPAMHAT, CKOPOCTU, YCKOPEHUA, NYTH
N NepemeLLeHNA MaTepPUaIbHOM TOUYKM OT BPEMEHMU.
5.CBo6ogHoe nageHme. YckopeHue cBoOOAHOTO NafeHus.

2 JeHb: 5
1.lBukeHne maTepuasibHOM TOYKM MO OKPYHKHOCTU C NOCTOAHHOM
No MOAYI0 CKOPOCTbIO.
2.YrnoBaa CKOpOCTb, IMHENHAA CKOPOCTb.
3.Mepuos n yactoTa obpaleHusa. LleHTpocTpemuTenbHoe
YCKOpeHue.
4. 1BuKeHune Tena noa AeNCTBUEM CUNbI TAXKECTW.
5.MpuHuUMN oTHOCcUTeNbHOCTU Fannnes. MNepsBbl 3aKOH HbloTOHA.
UHepumanbHbie cuctembl oTcyéta. Macca Tena.

31eHb: 5




1. Cuna. MpuHumMn cynepnosmumum cma. Bropon 3akoH HbloToHa
ONA MaTepuanbHOM TOUKM.

2.TpeTin 3akoH HblOTOHa AnA MmaTepuanbHbIX TouyeK. 3aKoH
BCEMUPHOro TAroteHua. Cuna TaAXKecTn. lepBaa Kocmu4yecKas
CKOPOCTb.

3.Cuna ynpyroctu. 3aKkoH lN'yKa. Bec Tena.

4. TpeHue. Buabl TpeHUs (NOKosA, CKOJIbXKeHus, KadeHusa). Cuna
TpeHuAa. Cyxoe TpeHue. Cuna TPeHUA CKONbXKEHUA U CUNa TpeHuA
nokosa. KoappumumneHT TpeHus.

5. MocTtynatenbHoe W BpawaTenbHoe ABUXKeHWe abCoONOTHO
TBépaoro Tena. MOMEHT CUAbl OTHOCUTENbHO OCWU BpaLLeHuA.
Mneyo cunbl. Ycnosua pasHoBecua TBEPAOro Tena.

4 peHb 4
1. UMnynbc maTepuanbHOM TOYKK (TeNa), cucTeMbl MaTePUasbHbIX
ToyeK. MmnynbC cuibl U U3IMEHEHME MMMY/SbCa Tena. 3aKOH
COXpaHeHMa umnynbca. PeakTnBHoe gBuKeHue.

2. PaboTta cunbl. MowHOCTb cuabl. KMHETUYecKas 3sHeprua
MaTepuanbHOM TOYKU. Teopema 06 M3MEHEHUM KUHETUYECKOM
3Heprum.

3.MoTteHumanbHaa 3sHeprua. [loTeHuManbHaa 3Heprua ynpyro
AedopMnpoBaHHOM NPYXUHbI. [OTEHUMANbHAA 3Heprua Tena
B6/1M3M NOBEPXHOCTU 3EMAM.

4. 3aKOH COXpaHEeHMA MEXaHMYECKOW 3Hepruun. Ynpyrve u
Heynpyrve cToNIKHOBEHMUS.

5 nenn 3
1.laauBuyanbHbIe KOHCYIbTAUN

2.3auet o TeMe «Knaccuueckas MexaHUKay.

3. 3aueT o Teme «Kiraccnueckass MEXaHHUKAY).

Ne2 MoJiekyasipHasi Gu3nKa  TEPMOJTMHAMHKA 22
1 aeHb 5
1.0CHOBHbIE NONOXKEHUS MONEKYNSAPHO-KUHETUYECKOW TEOPUN U
nx onbiITHOe obocHoBaHWe. BpoyHoBCcKoe AsukeHue. Ouddysus.
2.XapaKTep [AOBWMKEHMA M B3aMMOAENCTBMA YacTuL, BelLecTBa.
Moaenn CcTpoeHMA ra3oB, KUAKOCTEM W TBEPAbLIX Ten WU
06bACHEHWE CBOWMCTB BELLECTBA Ha OCHOBE 3TUX MoAde/el.
3.Macca U pasmepbl MoseKyn. KonuyecTBo BellecTsa.
MocToAaHHaA Asoraapo.

4. TennoBoe paBHoBecue. TemnepaTtypa 1 eé nsmepeHue. Lkana
Temnepatyp Lenbcus.
5.Mogenb naeanbHoro rasa. OCHOBHOE ypaBHEHUE MOJIEKYNAPHO-
KMHETUYECKOM TeOpUM MAEANbHOTO rasa.

5

2 feHb.

1.AbcontoTHaa TemnepaTypa Kak mepa cpefHel KMHEeTUYEeCKoM
3HEepPrum TENI0BOrO ABMMKEHUA YacTuy, rasa. LLkana temnepartyp
KenbBuHa.

2.[a30Bble 3aKOHbI.




3. YpaBHeHne MeHaeneesa—KnanenpoHa.

4.3akoH [anbToHa. MW3onpoueccbl B uaeasbHOM rase C
NOCTOSAHHbIM KOJINYECTBOM BELLLECTBA.

5. T[padunyeckoe npeactaBaeHMEe W30MPOLIECCOB: W30TEPMa,
nsoxopa, nsobapa.

3 peHb S5q
1.TepmogmHammyeckasn cucTema. BHyTpeHHAA 3Heprua
TEPMOAMHAMMUYECKON CUCTEMbI M cnocobbl €& W3MeHeHuA.
2.Konnyectso Tennotbl M paboTa. BHyTpeHHAA 3Heprua
0AHOATOMHOTIO MAea bHOrO rasa.

3.Buagbl  Tennonepegaun: TennONpPOBOAHOCTb, KOHBEKUMA,
nsnyyeHue. YaenbHaa TennoéMKoCTb BewectBa. Konunyectso
TennoTtbl npwu Tennonepegade. [oHATME 06 agmnabaTtHOm
npouecce.

4.MNepBblii 3aKOH TEPMOANHAMUKU. [pUMEHEHNE NEPBOro 3aKOHA
TePMOAMHAMMKM K u3onpoueccam. Fpaduyeckas nHTepnpeTaums
paboTbi rasa.

5.BTopoit 3aKoH TepmoanHaMmnKu. HeobpaTMMOCTb NPOLLECCOB B
npupoae.

4 neHb 4
1.Tennosble mMawwuHbl. MPUHLMNbI AENCTBMA TEMNOBbLIX MAaLUMUH.
KoadpodmumeHT nonesHoro AencTBuMA  TenaoBOM  MALUMHBI.
2.0a3oBble nepexoapl [MapoobpasoBaHMe W KOHAEHcCaUms.
UcnapeHue n Knunenue.

3. A6conoTHAaa U OTHOCMTENbHAA  BAAXKHOCTb  BO3A4yXa.
HacbiweHHbIM  nap. YaenobHaa Tennota napoobpasoBaHMs.
3aBMCMMOCTb TEMNEPATYPbI KUMEHUS OT AABEHUA.

4. Teéppoe Teno. AHM30TPONUA CBOMCTB KpucTannos. Mugkue
Kpuctannol. CoBpemeHHble  maTtepuanbl. [naeneHne w
Kpuctannusauma. YaenbHas TensnoTa nnasaeHus. Cybaumaums.
YpaBHeHue Tensosoro 6anaHca.

5 nenn 3
1. MaauBuAyalibHbIE KOHCYJIBTALIUH.

2.3auer no teme « MKT. Tepmonnnamuka»

3. 3auet o teMe «MKT. Tepmogunamukar

Cdepuueckasi acTpoHOMHUS. 17
1.0ranet  pa3Butus  actpoHomuu. Ilpuxmagnoe u |1
MUPOBO33PEHUYECKOE 3HAYEHNUE aCTPOHOMMUMU.

2.MeTop1 HaONIIOICHUS B aCTPOHOMUM. 1
3.Bux 3Bé3mHOro Heba. Co3esmusa. CyrodHoe aBrkeHue | 1
CBETWII. SIpKue 3BE3MIBL, IUIAHETHI, UX BUIUMOE JIBUKEHHUE.

4. Hebecnas cdepa. Baxueitimue kpyru u Toukd HebecHoi | 1

chepnl. HebecHble KOOpIUHATHI.




5. 3aBUCUMOCTB CYTOYHOT'O JIBUXKEHHUSI CBETUJI OT MOJIOKEeHUs | 1
HaOmoaaTes. BeicoTa mosiroca Mupa HaJt TOPU30HTOM.
6 Bugumoe neuxenue u ¢asbl Jlynsl. I'onnunoe nemxenue | 1
Counnna. U3menenue cyrounoro asuwxkeHus: ConHua v JIyHbl
B TeueHue roja. CoJIHEUHbIE U JIYHHBIC 3aTMEHUSI.
7. Bpems u kajieHaapb. 1
8. IBmxenus rnanet. Konuryparmu cBeTui. 1
9. PaccrosiHuA 110 IUIAHET. 1
10. 3akonsl Kemepa. 1
11. Onpenenenne Macc HEOECHBIX TE. 1
12. Conxeunas cucreMa. 1
13. ITnanera 3emis. 1
14. Cucrema 3emis-Jlyna. 1
15. [1naHeTsl 3eMHOM TPYIIIBL. 1
16. ITimaneTsI-TUTaHTEL. 1
17. Maible Tella COJTHEYHON CUCTEMBL. 1
Moayab Ne2
Ne Pasjnenbl, TeMbI NOrPYKEHU KonnuyectBo
NMOTrpPYsKeHust JacoB
3 DJIeKTPOANHAMHUKA 22
1 aeHeb. 5
1.oneKkTpu3auma Ten. InekTpuyeckui 3apaa. [ea BuAa
3N1eKTPUYECKMNX 3apAA0B. 3aKOH COXPaHEHWA 3NEeKTPUYECKOro
3apaga.
2.Bsaumogeictane 3apanos. 3akoH KynoHa.
3.TOYeYHbI 3NEeKTPUYECKUIA 3apaj. DNeKTpuueckoe none.
HanpaxEéHHOCTb 3NeKTprYeckoro nona. NMprMHUMN cynepnosunumm
3N1eKTPUYECKNX NOoNei. JIMHUU HANPAKEHHOCTU 3NEKTPUYECKOTo
nons.
4.PaboTa cun anekTpocTaTMyeckoro nons. MorteHuuan. PasHocTb
NOTeHLUManos. MpoOBOAHMKM " [LNINEKTPUKM B
3/1eKTPOCTaTUYECKOM none. [ManeKkTpuyeckas MNPOHULLAEMOCTb.
5.9neKTpoémKocTb. KoHAeHcaTop. DNEeKTPOEMKOCTb MNAOCKOro
KOHZeHcaTopa. IHeprua 3apAXKeHHOro KoHAeHcaTopa.
2 AeHb. 5

1.9N1EeKTpMYECKNI TOK. YCNOBUS CyLLECTBOBAHUA 3N1EKTPUYECKOTO
TOKa. MCTOYHMKM ToKa. Cnna ToKa. [ocTosaHHbIM TOK. HanpsaxkeHue.
3aKkoH Oma 4na yyacTKa Lenun. INeKTpUYecKkoe COnpoTUBAEHMUE.
YaenoHoe conpoTuBAeHNe BeLLLecTsa.




2. NocneposaTenbHOe, NapannesbHoe, CMellaHHoe coeanHeHne
NPOBOAHUKOB.

3.Pabota anekTpMyeckoro ToKa. 3akoH [xoynsa—JleHua.
MOLLHOCTb 3N1EeKTPUYECKOTO TOKaA.

4.ONeKTpOoABMKYLLAA CUAa W BHYTPEHHee COMPOTUBAEHUE
MCTOYHMKA TOKa. 3akoH Oma pgas  nonHon  (3aMKHyTOM)
aneKkTpuyeckon uenun. KopoTkoe 3amblkaHuUe.

5.91eKTprUYECcKnii TOK B pas/IMUHbIX cpesax.

3 peHb. 5
1.9neKTpomarHuTHas MHAYKUMA [MoCTOAHHbIE  MarHuUThbI.
MarHuTHoe none npoBOAHWMKA € ToKom. OnbIT 3IpcTesa.
2.B3ammopencrteme nNpoBOAHUKOB ¢ TOKOM. Cuna Amnepa. Cuna
NopeHua.

3.flBneHune 3NEeKTPOMArHUTHOM UHAYKLUUN. 3aKoH
3NIeKTPOMArHUTHOM MHAYKUuMM @Papaged. [Mpasuno JleHua.
4.NHAYKTUBHOCTb. flBIEHME CaMOMHAYKLWU. DNEKTPOABMNKYLLAA
CUJIa CaMOMHAYKLUMW. DHEeprya MarHUTHOroO MossA KaTyWKU C
TOKOM. DNEKTPOMArHMTHOE none.

5. MexaHu4yeckne n 3NeKTPOMarHUTHble KonebaHua. dopmyna
TomcoHa. lNepemeHHbI TOK. MOLWHOCTL NepemMeHHOro ToKa.
TpaHcoopmaTtop. [MpoussoacTso, nepegayva w  notpebneHue
3NIEKTPUYECKOM SHEPTUM.

1.MpAmonnHelriHoe pacnpocTpaHeHMe cBeTa B oAHopoaHon | 4
cpepe.

2.NMpenomneHne ceeTa. 3aKOHbI NpenomneHusa ceseta. [ncnepcus
cseTa. CNoxHbIN cocTas benoro ceeTa. Liger.

3.Cobupatowme u paccemsatowme nH3bL. Popmyna TOHKOWM
JINH3bI. YBEN4YeHne, aBaeMoe NH30M.

4. BonHoBasa onTuKa. MHTepdepeHuma ceeTa. Andpakumna ceeTa.
OndpaKkumoHHaa pelwéTka. Nonapusauma ceeta.

5 nennb

|.lunuBuAyanbHble KOHCYJIbTALUH.

2.3a4eT mo TeMe «DIEKTPOAMHAMUKAY

3. 3aueT no TemMe «IIEKTPOAMHAMHKAY

OcHOBBI KBAaHTOBOH (PU3NKH 22
Denb 1. 5

1.MpaHnLbl TPUMEHMMOCTM KNAacCUYeCcKoM mexaHuKuK. MocTtynathbl
cnewumanbHON TEOPMM OTHOCUTENIBHOCTH.

2.3amep/ieHne BPeMEHM U COKpaLLeHNe O/INHBI.

3.CBA3b Maccbl C 3Heprnerk U UMNYAbCOM PENATUBUCTCKOM
YyacTuLbl. IHEepPrna NOKoA.

4.doToHbl. Popmyna MNnaHKa. IHeprus u umnyabc poToHa.
5.0TKpbiTMe U unccnegoBaHue ¢otoaddekta. Onbitel ALl
CtonetoBa. 3aKoHbl poToadpdekTa.




2 IeHb

1.YpaBHeHWe ditHWTEeNHa ansa doToaddekTa. «KpacHas rpaHnLa»
doToadpoekKTa.

2.[]aBneHune ceeta. OnbiTbl MN.H. lebeaesa. Xumuyeckoe agencrene
cBeTa.

3.Mogaenb atoma TomcoHa. OnbITbl Pesepdopaa no paccesHuio a-
yactuy,. lNMnaHeTapHaa moaenb aToma.

4. MNoctynaTtbl bopa. Buabl cnektpoB. CNeKkTp ypoOBHEW 3Heprum
aToma Bogopoaa.

5.Bo/siHOBblE  CBOWMCTBA  4acTuu,. Bonubl  pge  bpoiins.
KopnycKynapHO-BONHOBOW Ayann3Mm.

3 1eHb 5
1./1azep.
2. AtomHoe aapo OTKpblTMe pagMoakTUBHOCTU. OnbITbl
Pesepdopma no onpegeneHvto coctaBa  PaAMOAKTUBHOTO
nsnyyeHua. Ceoncrea anbda-, 6eta-, ramma-msny4yeHums.
3.Bananne paanoakTMBHOCTU Ha XKMUBblE OPraHM3Mbl.
4. OTKpbITME MNPOTOHA W HEWUTPOHA. 3aKOH pPaAMOAKTUBHOIO
pacnaga. JHepruAa CBA3W HYK/JOHOB B Aape. fAaepHble cunbl.
JdedeKT maccol agpa. AgepHble peakumun. leneHume n cMHTes agep.
5.ApepHbli peakTop. TepmoaaepHbIA CUHTES.
4 JeHb 4
1. Mpobnembl M NepcnekTUBbl AOEPHON 3SHEpPreTUKMU.
JKolornMyecKkme acneKkTbl ALEPHOM IHEPreTUKK
2. dnemeHTapHble YyacTuubl. OTKpbITME NO3UTPOHA.
3.MeToabl HabnwAEeHUA U pPerncTpauumn saemeHTapHbIX
yacTuu,
4.dyHOaMEHTaIbHblE B3aMMOAENCTBMA. EanHctBo
bur3MYecKon KapTUHbI MUpa.
5 nenn 3
1. MaauBuAyalibHbIE KOHCYJIBTALIUH.
2.3auet no Teme «KBaHTOBask UMK
3. 3ader o Teme «KBaHTOBas puzuka
OcHoBBI acTPOQU3UKH 17
1.0ranel  pasButus actpoHomuu. llpukmagnoe wu |1
MHPOBO33pEHUYECKOE 3HAYEHUE ACTPOHOMHUU.
2.UccnenoBanue DJIEKTPOMArHUTHOI'O u3nmyueHus | 1
HeOecHbIX Ten. CnekTpsl HeEOecHBIX Tel. Oddekt
Horutepa.
3.11Ikana 3Be3IHBIX BEJIMYHH. 1
4.Conune- onmxaias 3se3ma. CojlHeYHass aKTUBHOCTG. | 1

HcTtounuk sHeprun CosHIa U 3BE3.




5.3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKH.

6.3BE31BI TJIABHOM MOCJIENOBATEIBHOCTU. 3aBHCHUMOCTD
«mMacca —  CBETUMOCTb» JUII  3BE30  IVIaBHOU
IIOCJIENOBATEIILHOCTH.

7.BuyTpenHee cTpoeHue 3BE3 .

S.HHanaMMa ((CHGKTp&J'IBHBIfI KJIaCC — CBETUMOCTbB».

9.CoBpeMeHHBIC TMPEACTABICHUS O TPOWCXOXKICHUU U
spoJirorni CoHIA U 3BE31. DTallbl JKU3HU 3BE3].

[

10.Muneunsriit [Tyt — Hamma ["anakTuka.

11.ITonoxenue u nemxenue Comnana B ["anakTuke

12.Turel ramakTuK. PagroranakTuke U KBa3apebl.

13.YépHuble ObIpHI B AIpax ralakTHK.

14 .Bcenennas. Pacimmpenne Beenennoii. 3akon Xab60ma.

15.Macmrabnas ctpykrypa Beenennoii. MeTaranaktuka

16.Pazb6eranue ramaktuk. Teopus boisbmioro B3phiBa.
PennkroBoe u3nydeHue.

I

17.Hepewménnple npo0iaemMbl aCTPOHOMUU
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