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3amnMcka

3naueHue (pU3MKK B IIKOJIHHOM OOPAa30BaHHUU OINPEAEINSETCS POJbl0 (PU3MUECKON HAyKH B JKU3HHM COBPEMEHHOIO OOIIECTBA, €€ BIMSHUEM Ha

TEMIIbl Pa3BUTHUSI HAYYHO-TEXHUYECKOro nporpecca. O0yueHne (pu3nKe BHOCUT BKJIAJl B OJUTEXHUYECKYIO IOATOTOBKY ITyTEM O3HAKOMJICHHSI YUaIIUXCS

C TJaBHBIMHM HAIIPaBICHUSAMHU HAay4YHO-TEXHUYECKOrO Iporpecca, (U3MYECKUMU OCHOBaMU pabOThl MPUOOPOB, TEXHUYECKUX YCTPOMCTB,
TEXHOJIOTUYECKUX YCTaHOBOK.

B 3agaun o0yuenus pusuke BXOIUT:

— pa3BUTHE MBIIUICHHUS yJaIlIuxcsi, GOPMUPOBAHHUE Y HUX YMEHHUI CaMOCTOSITEIbHO PUOOPETaTh U MPUMEHSTh 3HAHUS, HAOMIOIaTh U OOBSICHATH
busnueckue SBICHUS;

— OBJIAZICHHWE IIKOJBHBIMH 3HAHUSAMHU OO0 SKCIEPHUMEHTAIBHBIX (PAaKTax, MOHATUAK, 3aKOHAX, TEOPUAX, METoJax (U3NYECKOH HAYyKH; O
COBPEMEHHOM Hay4yHOU KapTUHE MHUPA; O IUPOKUX BO3MOKHOCTSIX IPUMEHEHUSI (PU3NYECKUX 3aKOHOB B TEXHUKE U TEXHOJIOTHH;

— YCBOGHME LIKOJIbHUKAMHU HJAEH €IUHCTBA CTPOCHUSI MAaTEpUU M HEHCUEPIIAEMOCTH IMpoIlecca €€ MO3HAHUS, TOHUMAHUE POJIM MPAKTUKU B
MO3HAHUM, TUAIEKTUYECKOTO0, XapakTepa GU3NYECKUX SBICHUN U 3aKOHOB;

— (opMHpOBaHUE IMO3HABATEILHOTO MHTEpeca K (DM3MKE M TEXHHKE, PAa3BUTHE TBOPYECKUX CIIOCOOHOCTEH, OCO3HAHHBIX MOTHBOB YyYCHUS;
MOATOTOBKA K MPOIOJIKEHUIO 00pa30BaHUs U CO3HATENLHOMY BBIOOPY PO ECCHH.

[Tpu n3yueHnn HU3NIECKUX TEOPHUil, MUPOBO33PEHUYECKON MHTEPIIPETAIMH 3aKOHOB (DOPMHUPYIOTCS 3HAHUS YYAIIUXCS O COBPEMEHHOW HAay4YHOM
KapTUHE Mupa. BoCIHUTaHUIO ydaluxcsl CIy)KaT CBEACHUSA O MEPCHEKTUBAX Pa3BUTUA (PU3UKU M TEXHUKH, O POJIU (DU3MKU B YCKOPEHHH HAY4YHO-
TEXHUUYECKOI'0 Iporpecca.

Jannas pabouasi mporpamMma, TeMaTH4YE€CKOTO U MOYPOUYHOTO TUIAHUPOBaHUS u3ydeHus Gu3uku B 10 Kiiaccax cOCTaBjlI€HA Ha OCHOBE MPOTPaMMBI
I'.A. Msakumesa st 001eo0pa3oBaTeNbHbIX yupexaeHuil. M3yuenue yueOHOro marepuaina MmpeanoyiaraeT UCIojib3oBanue yueOHuka Mskumes .51,
byxosues b.b., Corckuii H.H. «®usuka-10», Mskumes I'.4., ByxoBues b.b. «®u3uka 11».

N3yuenue pu3MKU CBA3aHO C U3YyYEHHEM MaTEeMaTHKU, XUMUU, ONOJIOTHH.

3HaHus Marepuaia Ho (U3MKe aTOMHOro siapa (OpMHUPYIOTCS C HCIOJIb30BaHMEM 3HaHUIM O mepuoanyeckoi cucreme snemeHtoB JI. U.
MenpeneeBa, U30TONax U COCTaBE aTOMHBIX sep (XUMHUS); O MyTallMOHHOM BO3/IEHCTBUU MOHU3UPYIOIIEH paguanuu (0uoaorus).

bazoBelif ypoBeHb H3ydeHUs (U3MKU OPUEHTUPOBAH Ha (popMHpOBaHUE OOIIEH KyJIbTyphl U B OOJIbIIEH CTENIEHH CBSI3aH C MUPOBO33PEHUECKUMH,
BOCIHUTATEIbHBIMU U PAa3BUBAIOLIMMU 33Ja4yaMu 00111ero 00pa3oBaHus, 3ajauaMy COLUAIN3alUH.

PaGouass mporpaMMa M THOYypOYHOE IUIAHUPOBaHME BKIIOYaeT B ce0s OCHOBHBbIE BOINpOChl Kypca ¢u3uku 10 KiaccoB mpeaycMOTPEHHBIX
COOTBETCTBYIOLIMMHU pa3jenamu ['ocyaapcTBEHHOro 00pa3oBaTeIbHOIO CTaHAapTa 10 (PU3UKE.

OCHOBHOH MaTepuall BKJIIOYEH B Kb pa3lien Kypca, TpeOyeT riIyOOKOro M MPOYHOrO YCBOCHUS, KOTOPOE CIEAYeT AOOHMBAThCS, HE 3arpyxkas NaMsiTh
ydaniuxcd MHOKECTBOM YaCThIX (l)aKTOB. TakuM OCHOBHBIM MaTCpuajioM ABJISIFOTCA 4 BCCro Kypca (1)I/IBI/IKI/I 3aKOHBI COXPAaHCHUS (BHCpI‘I/II/I, uMmIryJibca,
QJICKTPUICCKOIO 3apsma); JJIA MEXaHUKH — UJICHU OTHOCUTCIIBHOCTH ABHKXCHHA, OCHOBHBIC ITIOHATHA KMHCMATHKHU, 3aKOHBI HBIOTOHa; JJIA MOJ'ICKy.]'IHpHOﬁ (bI/ISI/IKI/I —
OCHOBHBIC ITOJIOKCHUA MOHCKyHHpHO-KHHeTH‘-IeCKOﬁ T€OpHUHU, OCHOBHOC YpPAaBHCHHC MOHeKyHHpHO'KHHeTH‘IeCKOi/’I TCOpHUU HUACATIBHOI'O0 Trasa, HepBBIﬁ 3aKOH
TEPMOJMHAMUKH; IS JIEKTPOANHAMHUKHA — YUIEHHE 00 JIEKTPHYECKOM TOJIe, SIEKTPOHHAs Teopusi, 3akoH Kyion, Oma 1 AMriepa, sIBJICHHE dJIEKTPOMarHUTHON



WHAYKIUH;. B OCHOBHO# Marepuan Takxe BXOAT BaKHEHIINE CIEACTBUS U3 3aKOHOB M TEOPUH, NX MPAKTUYECKOE MpUMEHEeHne. M3yduenne pu3ndeckux
TEOpHi, MUPOBO33pEHYECKAs MHTEPIPETALIUsl 3aKOHOB (DOPMUPYIOT 3HAHUS YUALUXCs O COBPEMEHHOM HayqHOH KapTUHE MUpA.

W3yueHne MKOIBHOTO Kypca (PU3MKH JOJDKHO OTPaKaTh TEOPETUKO-TIO3HABATENIbHBIE ACMIEKThl Y4€OHOI0 MaTepuiIa — IPaHUIbBl IPUMEHUMOCTH
(GU3NYECKUX TEOPUH M COOTHOLICHUS MEXAY TEOPHSIMM Pa3INYHOM CTEeNeHH OOLIHOCTH, pOJib ONbITAa B (PU3MKE KaK MCTOUYHUKA 3HAHUNH M KPUTEPHs
NPaBUIBLHOCTH T€OpHUil. BocuTanuio yyammuxcs Cy)XaT CBEACHHUS O MEPCIEKTUBAX Pa3BUTHUS (U3UKU U TEXHUKH, O PO (PU3UKH B YCKOPEHHH HAYYHO-
TEXHUYECKOI'0 Iporpecca, U3 UCTOPUH Pa3BUTHUS HAYKHU (MOJIEKYJIIPHO-KHUHETUYECKON TEOPHUH, YUEHHS O MOJISIX, B3MJIAA0B Ha IPUPOLY CBETA M CTPOEHUE
BEILIECTBA).

HarnsiiHocTs npernoiaBanust GU3MKU M CO3JaHKE YCIOBUN HAWIYYIero NOHUMaHMs ydaluMuUcs GU3NYEeCKOl CYIIHOCTH N3y4yaeMoro MaTrepuaia
BO3MOJKHO Ye€pe3 MPUMEHEHHE JEMOHCTPAIIMOHHOTO KcnepuMenTa. [lepeyens qeMoHCcTpannii HeOOXOUMBIX JIUIsl OpraHU3aIMK HATJISTHOCTH Y4eOHOTO
mporecca Mo KaxJIOoMy pas3jiely yKa3zaH B mporpamme. Y OOJIBIIMHCTBA y4alllUXCsl JI0Ma B JIMYHOM I10JIb30BAaHMM MMEIOT KOMIIBIOTEPBI, YTO JaeT
BO3MOXXHOCTb PacIIUpATh NOHATUHHYIO 0a3y 3HAHMW ydallluXcsl MO Pa3jIMYHBIM paszzaenaMm Kypca ¢usuku. Mcnonb3oBaHue oOydarolmux Iporpamm
pacroyio)keHHbIX B oOpa3zoBaTenbHbIX VHTepHeT-caliTax wuiaM ucnosb3oBanue CD — nmuckoB ¢ obydarommumu nporpammamu («Kupas dusukay,
«OTkpbITast puzuka» u ap.) co3AaET YCIOBUS U HOpPMUPOBAHUS YMEHUN POBOJIUTH BUPTYAIbHBINA (PU3NIECKUN IKCTIEPUMEHT.

B nporpamme mpeaycMOTpPEHO BBINOJIHEHUE CEMM JIa0OPAaTOPHBIX pabOT M OJUHHAJIATH KOHTPOJBHBIX PabOT MO OCHOBHBIM pa3jeiaM Kypca
¢usukn 10 - 11 ximaccoB. Tekymuii xoHTpons 3YH ywamuxcs peKOMEHIyeTCS MPOBOAMTH MO JAMJAKTHUECKUM MaTrepuajaM, PEKOMEHIOBAaHHBIM
MUHHCTEPCTBOM IpocBemieHuss PP B cooTBeTcTBUHM € 00pa3oBaTesIbHBIM CTaHIapTOM. IIpakThueckue 3alaHusl, yKa3aHHble B IUIAHUPOBaHUHU
PEKOMEHAYIOTCS A1l POPMUPOBAHUS Y yUaIIUXCs YMEHUI PUMEHSATh 3HAHUS JUTS PEHICHUS 3a]a4, U MOATOTOBKM ydJaIluXcs K cjade 6a30BOro ypoBHS
EI'D no ¢usuxke.

[MpsmbiM mpudTOM yKazaH MaTepual, CPOPMYJIMPOBAHHBIH B 00pa30BATENBHOM CTAaHAAPTE MOMISKAMIMNA 003aTeIbHOMY HW3YYEHHUIO U
KOHTPOJIIO 3HaHMU ydammxcs. B kBagpaTHBIX CKOOKax yka3aH MmaTepual, chopMylupoBaHHbBI B 00pa3oBaTelIbHOM CTaHIapTe (ypOBeHb OOIIero
o0Opa30BaHMsI) KOTOPbIN MOMJEKUT U3YUEHHIO, HO HE SBIIIETCS 00S3aTENIbHBIM Ui KOHTPOJIS U HE BKIIIOYAETCS B TPEOOBAaHHSA K YPOBHIO MOATOTOBKHU
BBITYCKHUKOB. KypcuBoMm ykazan marepuan pexomeHnoBaHHbIM I'. SI. MskumesbiM. C Hamel TOYKM 3pEHHs M3Y4EHHE 3TOrO0 MaTepuana sBIsIeTcs
00s13aTeIbHBIM JUISl U3yYEHUS M KOHTPOJIS 3HAaHUH yJallluxcsl B paMKax pelleHus 3aJauy MOCTaBJIEHHOW HaMU IIPU UCII0JIb30BAHUHU JAHHOW IPOrpamMMbl B
y4eOHOM Iporiecce.

B mpouecce npenogaBaHus BaXKHO HAy4YMTh IIKOJBbHUKOB IPHUMEHSATH OCHOBHBIE IOJIOKEHHUS HAYKU JJISI CAMOCTOSITEIBHOIO OOBSICHEHUS
¢bu3nUecKux SBICHUN, pe3yJbTaTOB SKCIEPUMEHTA, JEHCTBHs MPUOOPOB M YCTAaHOBOK. BblieneHHe OCHOBHOTO MaTepualla B KaXKIOM paszzeiie Kypca
(GU3MKM TIOMOTaeT y4YWUTEeNr0 OoOpaTUTh BHUMAaHME YYalllUXCsl Ha TE€ BOIPOCHI, KOTOPbIE OHM JIOJDKHBI IIIyOOKO M TMPOYHO YCBOUTH. Puznueckuit
HKCHEPUMEHT SIBJISIETCS OPraHMUECKOM YacThIO MIKOIBHOTO Kypca (PU3UKH, BAXKHBIM METOJIOM 00y4EHUSI.

Pemenrie OCHOBHBIX y4eOHO-BOCIIMTATEIBHBIX 3ajlad JOCTUTAETCS Ha YpOKaxX cOYeTaHWEeM pazHOOOpa3HbIX ¢GopM U MeTo/10B 00yueHus. bosbiioe
3HAa4YeHUE TPHJIACTCA CaMOCTOSTENPHOW paboTe ydaluxcs: MOBTOPEHHIO U 3aKPEIUICHHI0 OCHOBHOTO TEOPETUYECKOI0 MaTepualia; BBITOJHEHUIO
(GpOHTANBHBIX JTAOOPATOPHBIX PadOT; U3YUYEHHUIO HEKOTOPBIX MPAKTUUYECKUX MPHUIIOKEHUN (DU3HMKH, KOTJa TeOpus BOIPOCA YK€ YCBOEHA; NPUMEHEHHUIO
3HaHUI B Mpoliecce pelIeHus 3a1a4; 0000IEeHHIO U CUCTeMAaTH3alluy 3HAaHUH.



Crnenyer yaensTh OOJNbIlle BHUMAaHHUS Ha ypOKe pabOTe ydamuxcs C KHHUTOW: Y4eOHWKOM, CIIPABOYHOW JIMTEPATYpOH, KHUTOW IS YTEHUS,
xpectomatuedd u T. 1. Ilpu pabore ¢ yueOHUKOM HEOOXOAMMO (POPMHUPOBATH YMEHHUE BBIACNATH B TEKCTE OCHOBHOM MarepHall, BHJIETh M MOHHUMATh
JIOTUYECKUE CBSI3U BHYTPU MaTepUaa, OOBSICHATh H3y4aeMbIe SIBIICHUS U MTPOLIECCHI.

PexomMenayercst mpoBeieHUE CEMUHAPOB 0000IAIOIIEr0 XapaKkTepa, HalpruMep M0 TaKKUM TeMaM: 3aKOHbI COXPAHEHUS UMITYJIbCA U SHEPTUU U UX
MIPUMEHEHUE; IPUMEHEHUE JIEKTPUUECKOTO TOKA B TPOMBIIUICHHOCTH U CEIBCKOM XO035HUCTBE.

Pemenne gpusnyeckux 3a1a4 JOKHO IPOBOAUTHCS B ONTUMAIBHOM COUYETaHUU C APYTUMHU MeTogamMu oOydeHus. M3-3a cokpalienusi BpeMeHU Ha
u3zyueHue (u3nku oco0oe 3HAUYEHHE MPHUOOPETAIOT 33/Ja4yM, B PEIICHHMH KOTOPHIX HCIIOJIB3YeTCS HECKOJIBKO 3aKOHOMEPHOCTEH; pelieHue 3amad
MIPOBOAMTCS, KaK MpaBuio, cHavajaa B ooueM Buje. [Ipu pemenuu 3amad TpeOyomux IpUMEHEHNE HECKOJIBKUX 3aKOHOB, YUUTEIb MMOKA3bIBAET 00pasel]
pElIeHUs TaKUX 33]a4 U MpejiaraeT mo00HbIe 3aauu IS TOMAIIHEro pemeHus. J{Jis yJarmxcsl UCIBITHIBAIONINX 3aTPyTHEHUE B PCIICHUU YKa3aHHBIX
3a/la4 OpPraHU3yITCS UHAUBHUIYaTIbHbIE KOHCYIbTAIUH.

Taomuma 1: YueOuo-remarndeckuii rorag 10 ximace

No B Tom uucne
KonuuecTtso
n/n Tema J1a00paTOpHBIE | KOHTPOJIbHBIE
4acoB YpPOKH
3aHATHUL paboTsl
1 Bsenenue 1 1
2 Kunemaruka 9 8 1
3 JnHnamuka 14 12 1 1
4 OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOH TEOPUH 14 13 1
5 OCHOBBI TEpMOJTUHAMUKH 6 5 1
6 DJIeKTpOCTaTHKA 10 9 1
7 3aKOHBI HOCTOSIHHOTO TOKA 8 5 2 1
8 DJIEKTPUUECKHH TOK B Pa3JIMYHBIX Cpelax 6 6
10 Hroro 68 59 3 6
IIporpamma

10 kacc. Cogep:kanue yueOHOro MaTepuaJa.



(68 yacos, 2 yaca B Hej1€J110)
®du3uKka U MeTOAbl HAYYHOT0 NMo3HaHud. (14ac)
Uro uzydaet ¢pusuka. Gusznyeckue sBieHus. Hadbmonenus u onbit. HayaHoe MUpOBO33peHHE.
Kunemaruka (9 yacoB)

MexaHnuecKkoe NBIKEHUE, BBl JIBIDKCHUH, €ro XapaKTepUCTUKU. PasHomepHnoe osudicenue men. CKOPOCThb. YpasHuenue pasHOMepHO20
osudxcenus. I paguxku npamonunetinozo oeudicenus. Ckopocms npu HepasHoMepHoMm Ogudcenuu. IIpsiMOIMHEITHOE PaBHOYCKOPEHHOE ABH)KECHHUE.
Heuoicenue men. Ilocmynamenvroe dsudcenue. Mamepuanvhas mouka.

JdemMoHcTpaumu:

OTHOCUTENBHOCTD JIBHYKCHHUS.

[TpsimonMHEHOE ¥ KPUBOJIMHEHHOE IBUKEHUE.

3anuch paBHOMEPHOTO U PAaBHOYCKOPEHHOTO JIBUXKEHUS.

[Tagenue Ten B Bo3yxe u 6€3BO3AYIIHOM IpocTpaHcTBe (TpyOku HproToHA)
Hamnpagnenue ckopocTs npu JBUKEHUU Teja MO OKPY>KHOCTH.

agbrownE

3Hamy’ MOHATHS: MaTEepHAIbHAS TOYKA, OTHOCUTEIBHOCTh MEXaHWYECKOTO JIBIKECHHUSI, ITyTh, IEpEMEIICHUE, MTHOBEHHAs! CKOPOCTh, YCKOPEHHE,
aMIUIATY/1a, TIEPUOJI, YaCTOTa KOJIeOaHUH.

Ymems: monp30BaThCs CEKyHIAOMEPOM. M3MepsaTh M BBIUUCISATh PU3NICCKUE BEIIMYUHBI (BPEMsi, PACCTOSIHHE, CKOPOCTh, YCKOpeHHe). YnuTaTh U
CTPOUTH T'padUKH, BHIPAKAIOLINE 3aBUCUMOCTh KHHEMAaTHYECKUX BEJIMYUH OT BPEMEHH, IPH PAaBHOMEPHOM U PAaBHOYCKOPEHHOM IBHKEHMsX. Permarhb
MIPOCTEUININE 3a/1a4d Ha OINpPEICICHHE CKOPOCTH, YCKOPEHUs, MyTH U MEpPEeMENICHUsI P PAaBHOYCKOPEHHOM JIBHIKEHHMH, CKOPOCTH M YCKOPEHHS NpHU
JBUKEHHUH TeJa M0 OKPYKHOCTH C TIOCTOSTHHOM 10 MOZYJIIO CKOPOCThI0. M300paxaTh Ha depTeke MPHU PElIeHUH 3a/1a4 HAlpaBJICHHsI BEKTOPOB CKOPOCTH,
yckopeHusi. PaccuuteiBaTh TOpMO3HOM myTh. OLIEHHBATh U aHATU3UPOBaATh HH(PopMaluio o Teme «Kunematukay coaepxaniyrocs B coodmenusx CMU,
WNHTtepHeTe, HAyYHO-NOMYJISIPHBIX CTaThX.

JMunamuxka (14 yaco)

Bzaumooeiicmeue men 6 npupooe. HAenenue unepyuu. | 3axon Hviomomna. Hnepyuanvnvie cucmemvr omcuema. Ilonamue cunvl — Kak mepul
gzaumooeticmeusi men. || 3axon Hviomona. 11l 3akon Hetomona. Ilpunuun otHocutensHocTH ["anmunes. Aenenue macomenus. I pasumayuonnvie cumvl.
3akoH BceMupHOro TsaroreHus. IlepBas kocmuueckas CKopocThb. Bec mena. Hesecomocmo u nepeepysku. [lepopmayus u cuna ynpyeocmu. 3axon I'yka.
Cunvt mpenusi. VIMIynsc Tella U UMIIYJbC CHIIBL. 3aKOH COXpaHEHUs UMIynbca. Peakmuenoe ogudicernue. Pabora cuiibl. MexaHudeckas SHEprus Tena
(moTeHIMAbHAS U KHHETHYECKast). 3aKOH COXPAHECHUS U TPEBPAICHHS SHEPIHH B MEXAHUKH.

Jlabopamopuasa paboma Nel «13yuenune 3aKkoHa COXpaHEHUSI MEXaHUYECKOM SHEPTUN».

JleMOHCTpaLUM:

6. IlposiBneHune HHEPIIUH.



7. CpaBHEHHE MaCCHI Tell.

8. Bropoii 3akon HeroToHa

9. Tperuii 3akoH Herorona

10. Bec Tena npu yCKOpEHHOM MOABEME U MaJIEHUU TeNa.

11. HesecomocCTb.

12. 3aBHCHMOCTH CHJIBI YIPYTOCTH OT BEIMYUHBI JehopMaIiu.

13. Cunbl TpeHHS MTOKOS, CKOJBKCHHS U KAUSHUSI.

14. 3akoH coXpaHEHHUs UMITYJIbCa.

15. PeakTuBHOE JBUKEHUE.

16. M3MeHeHue SHEPrUU TeNa MPU COBEPIICHUU padOTHI.

17. Ilepexon noTeHUMANbHON SHEPTUU TENNA B KHHETUYECKYIO.

3nams: MOHATHS: Macca, cuiia (CUia TSDKECTH, CHJIa TPEHUS, CHJIa YIPYTOCTH), BEC, HEBECOMOCTb, UMITYJIbC, HHEpPIIMAIbHAS CHCTEMa OTCYETa,
paboTa CHIIbl, TOTEHIMATbHAS M KHHETUYECKasi JHEPT s,

3aKoHbI U MPUHLIMIBL: 3aKOHBI HBpI0OTOHA, MPUHIMIT OTHOCUTENBHOCTH ["anuiies, 3aKOH BCEMUPHOTO TIATOTeHHs, 3aKOH ['yKa, 3aBUCUMOCTb CHIIBI
TPEHUSI CKOJIbKEHMSI OT CUJIbI JaBJICHHUS, 3aKOH COXPAHEHUs UMITYJIbCA, 3aKOH COXPaHEHUS U MPEBpAILEHUs] SHEPTUHU.

[TpakTHyeckoe MpUMEHEHHE: TBUKEHHE UCKYCCTBEHHBIX CITYTHUKOB IO JIGHCTBUEM CHIIBI TSDKECTH, PEaKTUBHOE JBUKEHHE, YCTPOUCTBO PAKETHI,
KII/ MamuyH 1 MEXaHU3MOB.

Ymems: n3MepsaTh U BBIYUCIATH (PU3NUYECKHE BEIUYUHBI (MAcCy, CUILY, )KECTKOCTh, KOOPOUIUEHT TPEHUS, UMIYIbC, paboTy, MOIIHOCTh, KIIJ]
MEXaHU3MOB,). UUTaTh W CTPOUTH TpaduKH, BBIPAKAIONIME 3aBHCUMOCTh CHIIBI YOPYroctd oT nedopmanuu. Pemare mpocTeimme 3amadyd Ha
OmpeieNieHue MacChl, CUJIbl, UMIYJbca, paboThl, MolrHocTH, sHeprun, KIIJ[. M3o0paxkare Ha uepTeke MpU PElICHUH 3a/ad HANpaBICHHUsS BEKTOPOB
YCKOpPEHUs, CUJIbl, UMIIyJbca Tena. PaccuMThIBaTh CUJIBI, JEHUCTBYIOIIME Ha JIETUYHMKA, BBIBOJSLIETO CaMOJIET M3 NMHUKUPOBAHUS, U HA JBUKYLIUICS
aBTOMOOMIIb B BEpPXHEH TOUYKE BBIMYKIOTO MOCTa; OMpPENesATh CKOPOCTh PAaKEeThl, BarOHA MPHU aBTOCIENKE C HCIOJIb30BAHMEM 3aKOHA COXPaHEHUs
UMITyJIbCA, a TaK)K€ CKOPOCTh Tejla MpH CBOOOJHOM IMaJ€HUM C HCIIOJIb30BAHMEM 3aKOHAa COXpaHEHHs MexaHuueckod sHepruu. OlleHHMBAaTh U
aHaIM3UPOBaTh MHPOpMAIIHIO IO TeMe «J{nHaMuKka» coaepskairytocs B coobmennsx CMU, MaTepHeTe, HayuHO-TIOMYNSIPHBIX CTAThsIX.

OCHOBBI MOJIEKYJISIpHO-KHHeTHYecKo# Teopun (14 yaco)

Crpoenue BemectBa. Mounekyna. OCHOBHBIE TOJOXEHHUS MOJEKYJISIPHO-KUHETUYECKON TEOpUM CTPOEHHUS BELIECTBA. OJKCIIEPUMEHTAIBHOE
JI0Ka3aTeNIbCTBO OCHOBHBIX TOJOXKEHUH Teopun. bpoyrosckoe dsudicenue. Macca monexyn. Konuuecmeo eewjecmea. CTpoeHue ra3000pa3HbIX, KUIKHX
U TBEpAbIX Ten. MieanbHbI ra3 B MOJEKYIIpHO-KHMHETHYECKOW Teopuu. CpedHee 3nauenue keaopama ckopocmu monekyir. Ocnoenoe ypasHeHue
MONeKyIApHO-KuHemuyeckot meopuu. Temnepamypa u mennogoe pasHogecue. Abcontomnas memnepamypa. Temnepamypa - mepa cpeoHell
KuHemuydeckou snepeuu. Msmepenue ckopocmu monexyn. OcHosHble Makponapamempul 2a3a. Y paBHEHHE COCTOSHUS UICANBHOTO ra3a. [ a306vle 3aKoHbl.
3asucumocms dasnenus nacviuenHo2o napa om memnepamypul. Kunenue. Brasicnocmu 6030yxa u ee usmepenue. Kpucmannuueckue u amopguvie mena.



JleMOHCTpaLuHu:

18. OmngIThl, JOKa3bIBaIOIIEe OCHOBHBIE MoJIokeHus MKT.
19. MexaHn4eckyro MOAeIb OPOYHOBCKOTO JABHKEHHUS.
20. B3aumocBsI3p MEX]ly TEMIIEpaTypoH, 1aBIeHUEM U 00bEMOM JIJIsl IaHHOM MacChl rasa.
21. V3otepMHYecKHii mporecc.

22. W3006apHbIi Ipoliecc.

23. H30x0pHBIi mporecc.

24. CpolicTBa HACHIIIICHHBIX MAPOB.

25. Kumenue BOJBI PY OHMKEHHOM JaBJICHUU.

26. YCTpOHCTBO MPHUHIIMII JEHCTBUS IICUXPOMETPA.

27. KoHJeHCaMOHHBIA TUTPOMETP, BOJIOCHOU THTPOMETP.
28. Monenu KpUCTaNIMYECKUX PEIIETOK.

29. Poct kpucTamios.

3namb: TOHSTHS: TEIJIOBOE IABMKEHME YACTHIl; MAacChl M pa3Mepbl MOJEKYJ; WIealbHBIA Ia3; M30TEPMUUYECKUN, U30XOpPHBIM, U300apHbIA U
anuabaTHBIA Ipolecchl; OPOYHOBCKOE JBMXKEHME; TemIeparypa (Mepa cpeiHell KHHETHYEeCKOH 3HEpruu MOJIEKYIl); HACBHIIIEHHbIC M HEHACHIIEHHbIE
naphbl; BIAKHOCTh BO3/1yXa; aHU30TPOIIMHA MOHOKPUCTAIUIOB, KPUCTAIUTMYECKHE U aMOp(HBIe Tena; ypyrue U IIacTHYecKue aeGopMannu.

3aKoHBI U (I)OPMYJ'ILIZ OCHOBHOC YpaBHCHHC MOJICKy.]'IHpHO-KHHGTH‘IGCKOﬁ TCOpHUHU, YPABHCHUC Mengeneera — KnaneﬁpOHa, CBA3b MCKIAY
napamMeTpamMu COCTOSAHMA ra3a B U30IIpoHeCCax.

HpaKTI/I‘{CCKOe IMPUMCHCHUC: HUCIIOJB30BaAHUC KpHUCTAJIJIOB u APyrux MaTcpuaJioB
1 TCXHHKCE.

Yuemy: pemars 3agaud Ha pacyeT KOJUYECTBA BELIECTBA, MOJIIPHOM MAacCChl, C HUCIIOJIB30BAHUEM OCHOBHOIO YPaBHEHHUS MOJIEKYJISPHO-
KMHETUYECKOM TEOpUM Ta30B, ypaBHEeHHs MeHneneeBa — KialinepoHa, CBS3M CpeAHEN KMHETHYECKOW HSHEPTHMHM XAOTHMYECKOTO JIBMIKEHHUS MOJIEKYJ U
Temneparypbl. UuTaTh U CTPOUTH IpaMKH 3aBUCUMOCTH MEXy OCHOBHBIMHU ITapaMeTpaMU COCTOSIHUA ra3a. [1o1b30BaThCs ICUXPOMETPOM; ONIPEEIATh
AKCIIEPUMEHTAJILHO MapaMeTpbl COCTOSIHUS raza. OneHuBaTh U aHAIU3UPOBATh UHPOpMaLHio 1Mo TeMe «OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOW TEOPHI»
cozepaxarytocs B coobmenusx CMU, MHTepHeTe, HaydHO-TIONMYJISIPHBIX CTaThsIX.

OcHoOBBI TEPpMOAHMHAMUKH (6 YacoB)
Buympennssi snepeus. Paboma 6 mepmoounamuxe. Konuuecmeo mennomoel. Yoenvnas mennioemkocms. IlepBblii 3aK0H TepMoanHaMuKkd. [IIopsgoxk u xaoc.
HeobGparnmocTs TermioBbix mnporeccos.] Ipunnumns! aeiicteus temtoBoro apurarens. JBC. [uzens. KII]JI TEIIOBBIX IBUTATEICH.

JleMOHCTpaluH:
30. CpaBHeHHE y/IeIbHOMN TETUIOEMKOCTH JIBYX Pa3IIMYHBIX JKUIKOCTEH.
31. M3meHeHue BHyTpEeHHEW SHEPIHH Tejla PH TEIUIoNepeiaye U COBEPIICHUN paboTHI.



32. V3meHeHue TeMIepaTypbl BO3ayXa IpH aauabaTHOM pacIIUPEHUH U CKATHH.
33. TlpuHnmn 1elcTBHUS TETUIOBON MAIIMHBI.

3Hamb: TIOHATHUS: BHYTPEHHSAS 3HEprus, pabora B TEPMOAMHAMUKE, KOJIHMUYECTBO TEIIOTHI. YAEIbHAs TEIIOEMKOCTh HEOOPaTUMOCTh TEIUIOBBIX
IIPOLIECCOB, TEIIOBBIE IBUTATEIIN.

3aKoHbI U POPMYIIBL: IEPBBINA 3aKOH TEPMOJAUHAMUKH.

[IpakTuueckoe MIPUMEHEHHUE: TETIOBBIX JIBUTATEJICH Ha TPaHCIIOPTE, B SHEPreTUKe
U CEJIbCKOM XO035IIICTBE; METOAbI MPOPUIAKTUKU 1 OOpbOBI € 3arpsI3HEHHEM OKPYXKAIOIIeH Cpebl.

Ymems: pemiate 3a1a4M HAa MPUMEHEHHE IEPBOrO 3aKOHA TEPMOIMHAMHKH, Ha pacueT paboThl raza B n3obapHom mpouecce, KI1/[ TermnoBbix
nsuraresneil. Beruncnare, paboTy rasa ¢ moMolpio rpaduka 3aBUCUMOCTH AaBlieHUs OT o0beMa. OLIEHHWBATh U aHAIM3UPOBATH MHGOPMAIUIO MO TeMe
«OCHOBBI TEPMOAMHAMHUKNY cojiepkalnytocst B coobmienussx CMU, Untepuere, HAy4YHO-TIOMYJISIPHBIX CTAThIX.

OCHOBBI YJ1eKTPOAMHAMUKH
JuiekTpocraTuka (10 yacoB)

UYmo makoe anexkmpoounamurxa. Cmpoenue amoma. DIEMEHTAPHBIA SJEKTPUUYCCKUN 3apsn. Dnexmpuzayus men. /lea pooa 3aps008. 3aKOH
COXPAaHEHHUS DdJIEKTpUUYECKOro 3apsaa. OobwsacHenue npoyecca snexkmpuzayuu men. 3axon Kynoma. Dnexktpuyeckoe mnone. HanpsaswcenHocms
anekmpudecko2o nois. Ilpunyun cynepnozuyuti noneti. Cunogvle aunHuu 21eKmMpudecko2o nojs. IIposoonuxu u Oudsiekmpuxu 8 31eKmpuiecKkom noie.
Honapuzayusa ousnekmpuxa. Ilomenyuan snexmpocmamuiecko2o nojisi U pazHocms nomenyuanos. Konoencamopul. Haznauenue, ycmpoticmeo u 6uobl
KOHOEHCamopos.

JleMOHCTpaluH:

33. DnekTpu3anys Tex TPEHUEM.

34. BzaumopeiicTBue 3aps0B.

35. YcTpoHCTBO M MPUHIUT JEHCTBUS DIIEKTPOMETPA.

36. DneKkTpuuecKoe MoJje JBYX 3apsKEHHBIX IIapUKOB.

37. DNeKTpUUYECcKOoe MoJie IBYX 3apsHKEHHBIX TUIACTHH.

38. IIpoBOAHMKH B JIEKTPUUYECKOM TOJIE.

39. JIW3IEeKTPUKH B DJIEKTPUICCKOM TIOJIE.

40. YcTpoHCTBO KOHIEHCATOpa MOCTOSSHHON M TEPEMEHHON eMKOCTH.

41.3aBHCUMOCTH IEKTPOSMKOCTH IJIOCKOTO KOHACHCATOPa OT TUIOMIA/IN TUTACTHH, PACCTOSHUS MEXITYy HUMHU U TUDJIIEKTPUIECKON
MIPOHUIIAEMOCTBIO CPEIbI.



3namy.  TOHATHA: SJEMEHTAPHBIA AIIEKTPUUYECKUM 3apsi, SJCKTPUYECKOE II0JIe; HANpPSHKEHHOCTh, Pa3sHOCTh MOTEHIMANOB, HAmNpsDKEHUE,
JIEKTPOEMKOCTb, IUIEKTPUUYECKasi IPOHULIAEMOCTb.

3axonbl: KynoHa, coxpaHeHus 3apsja.

[TpakTyeckoe NpuMeHeHHe: 3aluTa NIpUOOPOB U 0OOPYAOBAHMS OT CTATUYECKOTO JIEKTPUYECTBA.

Ymemy: pemaTh 3a7audl Ha 3aKOH COXPaHEHHs DJICKTPUYECKOTo 3apsijia u 3akoH KyrnoHa; Ha ABIMKEHHE M paBHOBECHE 3apsDKEHHBIX YaCTHIl B
JIEKTPUUYECKOM I10JIe; HA PACUYET HANPSIKCHHOCTH, HANPSKEHMs, pabOThl AJIEKTPUUYECKOrO MOJIsA, 3JIEKTpoeMKocTH. OIEHHMBAaTh M aHAJIU3UPOBATh
nHpOpMAaLHIO IO TeMe «DIIEKTPOCTATUKa» colieprKalyrocs B coodmennsx CMU, MaTepHeTe, HaydHO-TIOMYJISPHBIX CTAThAX.

3aKOHBbI MOCTOSIHHOTO TOKA (8 YacoB)

Onektpuueckuili Tok. Cuna moka. Ycnoeus, HeobxoOoumvie 01 CYuecmeo8anus 3lekmpuyeckozo moxa. 3axon Oma 01 yuacmra yenu.
Onekmpuueckas yenv. llocneoosamenvnoe u napannenvHoe coeduHeHue npoBoOHUKo8. Paboma u MOwHOCMb  INEKMPULECKO20 MOKA.
Onexmpoosudicywas cuna. 3akon Oma 011 NOIHOU Yenu.

Jlabopamopuasa pavoma Ne2 «3yuenune mocien0BaTeIbHOTO U APAILIEIBHOTO COSTUHEHUS IPOBOTHUKOBY.

Jlabopamopuasa pavoma Ne3 «3mepenne D/1C 1 BHYTpEHHETO CONPOTUBIICHUSI HCTOYHUKA TOKA

JleMOHCTpaLUM:

42. MexaHuueckasi MOJIeNb JIJIsl IEMOHCTPAIUH YCIOBUS CYIIECTBOBAHUS SJIEKTPHUUECKOTO TOKA.

43. 3akon OMa J1J1s1 y9acTKa IeTIu.

44. PacnipenienieHre TOKOB U HANIPSDKEHUN TIPU MOCIEA0BATEIHbHOM U MapaiieIbHOM COeTUHEHUH MPOBOTHUKOB.
45. 3aBUCUMOCTb HaKajla HUTH JIAMITIOYKA OT HAMPSDKEHUS U CUITBI TOKA B HEM.

46. 3aBucumocTs cuiibl Toka oT D/]C 1 MOIHOTO COMPOTUBIICHHUS LICTIH.

3namy: MOHATUA: cTOpOoHHUE criibl U D/[C;

3axoHbl: OMa Ji1s1 TOJTHOM IeTH.

[TpakTH4eckoe MpUMEHEHHE: FITEKTPOU3MEPHUTEIbHbIE TPUOOPBI MATHUTORIEKTPUYECKON CUCTEMBI.

Ymems: Tpou3BONNTH pacyeThl EKTPUUYECKUX Lenell ¢ mpuMeHeHueM 3akoHa Oma JUIsi ydacTKa U TOJHOM LeNW M 3aKOHOMEpHOCTEN
MOCJIeIOBATENbHOTO U MapaJlIeIbHOIO COEIUHEHHUs NTPOBOJIHUKOB, OLIEHUBATh M aHAIM3MPOBATH MH(POPMALIMIO 10 TeMe «3aKOHBI MOCTOSIHHOTO TOKa»
cozepaitytocs B coobmenusx CMU, nTepHeTe, HaydHO-TIONYJSPHBIX CTAThAX.

ITosp30BaThCA MUIIMAMIIEPMETPOM, OMMETPOM HJIM AaBOMETPOM, BBIIPSMUTENEM NIEKTPUUECKOTO TOKA.

Cobupats anextpuueckue nenu. M3mepsats DJ1C u BHyTpeHHEe COMPOTHUBIICHUE HCTOYHUKA TOKA.

DJIeKTPUUYECKHi TOK B Pa3JIMYHBIX cpenax (6 yacos)



Dnexmpuyeckas npo8oOUMOCMb PA3IUUHBIX Beuecms. 3a8UCUMOCTb CONPOMUGIEHUsL NPOBOOHUKA om memnepamypvl. C8epxnposooumMocms.
Dnekmpuueckuti mox 8 noaynposoonuxax. llpumenenue nonynpo8ooHUKo8bix npubopos. dnekmpuyeckuli MoK 8 8axKyyme. JleKmpoHHO-Iy4esds mpyoKa.
Dnekmpuueckuti mox 8 scudxocmsx. Inexmpudeckull mok 8 eazax. Hecamocmosmenvuwiili u camocmosmenvHulil paspsaost. [liazma.

JdemMoHCcTpaumu:

47. 3aBUCUMOCTH CONPOTUBJICHUE METAITMYECKOTO MPOBOIHUKA OT TEMIIEPATYPHI.
48. 3aBUCHUMOCTbH COMPOTHUBIICHUS MOTYIIPOBOJHUKOB OT TEMIIEPaTyphl U OCBEIIEHHOCTH.
49. [leiictBue TepMucTOpa U (hOTOpPE3UCTOpPA.

50. OxgHOCTOPOHHSS 3IEKTPOIIPOBOAHOCTD MOTYIIPOBOJHUKOBOTO IMO/IA.

51. 3aBUCHMOCTB CHJIbI TOKA B IIOJYIIPOBOJHUKOBOM JMOJI€ OT HAIIPSKEHUS.

52. YCTpoHCTBO U MPUHLIHUIT ACUCTBUS ANEKTPOHHO-TY4eBOU TPYOKH.

53. CpaBHeHHE IEKTPOIIPOBOIHOCTH BOJBI M PACTBOPA COIH MIIH KHACIOTHI.

54. Dnextponus cynabhaTta MeIu.

55. Monusanus rasa npu ero HarpeBaHuu.

56. HecamocTtosiTenbHBIN pa3psi.

57. WckpoBoii pasps.

58. CamocToATenbHBIN pa3psil B Tra3ax MpH MOHMKEHHOM JIaBJICHHH.

3namy. TOHATHA: JIEKTPOIM3, TUCCOLMALUSA, PEKOMOMHAIMS, TEPMOIJIEKTPOHHAs SMHCCUS, COOCTBEHHass M IPUMECHas MPOBOIAMMOCTb
IIOJIYIIPOBOJTHUKOB, p — N - IEPEXO B MOJIYIIPOBOJHUKAX.

3aKOHBI: JJIEKTPOJIN3A.

[TpakTHueckoe MpUMEHEHHE: DJIEKTPOJIU3a B METAIYPTHMU M TajJbBAaHOTEXHHUKE, 3JIEKTPOHHO-TY4YeBOM TpPYOKH, MOJYNPOBOJHUKOBOTO IHOJA,
TEPMOPE3UCTOPA, TPAH3UCTOPA.

Ymemy: pemats 3a1a4M Ha ONpEAEICHUE KOJIMYECTBA BEIIECTBA BBIIEIMBILETOCS MIPH AIEKTPOJIN3E, OLCHUBATh U aHAU3UPOBATh HHPOPMALIUIO
10 TeMe «DJIEKTPUUECKHUI TOK B pa3IMYHBIX Cpeax» cojeprxkainyrocs B coodmenusx CMU, MHTepHeTe, HayyHO-TIOMYJISAPHBIX CTAThsIX.



11 Kaacc. Coaep:xanue yueOHOro MmaTepuaJia.
(68 yacos, 2 yaca B HeqeJ10, pe3epB 1 yac)

IHosicHuTeIbHAA 3aMIUCKA

3HaueHue (PU3UKU B IIKOJIHHOM OOPa30BaHHMU OINpPEAENSeTCS poJiblo (PU3MUECKON HAYKH B JKU3HM COBPEMEHHOrO OOIIECTBa, €€ BIMSHHEM Ha
TEMIIbl Pa3BUTHUSI HAYYHO-TEXHUYECKOro nporpecca. O0yueHne (pu3rnke BHOCUT BKJIA/ B OJUTEXHUUYECKYIO MTOJTOTOBKY ITyTEM O3HAKOMIICHUS YUaIHXCS
C TJaBHBIMHM HAIPaBJICHUSIMH HAay4YHO-TEXHUYECKOrO Iporpecca, (U3MUECKUMU OCHOBaMHU pabOThl MPUOOPOB, TEXHUYECKUX YCTPOMCTB,
TEXHOJIOTUYECKUX YCTaHOBOK.

B 3amaun 006ydyenus pusuke BXOIUT:

— pa3BUTHE MBIIUICHHS YJaIIUXcsi, GOPMUPOBAHHE Y HUX YMEHUH CaMOCTOSITEILHO PUOOPETaTh U IPUMEHSTh 3HaHUS, HAOMIOIATh U OOBSICHATH
dbusnueckue SBICHUS;

— OBJIAZICHWE IIKOJBHBIMH 3HAHUSAMHU OO0 OSKCIIEPHUMEHTAIBHBIX (aKTax, MOHATHUAX, 3aKOHAX, TEOPUAX, MeTojaaxX (U3UYECKOH HAayKH; O
COBPEMEHHOM HayuyHOU KapTHHE MUPA; O IIUPOKUX BO3MOKHOCTSIX MIPUMEHEHUs (PU3UUECKUX 3aKOHOB B TEXHHUKE M TEXHOJIOTHH;

— YCBOEHME LIKOJIbHUKAMHU HJAEH €IUHCTBA CTPOCHUS MATEPUM M HEUCUEPIIAEMOCTH Ipoliecca €€ MO3HaHMs, MOHUMaHHE POJIM IPAKTHKU B
MO3HAHUH, TUAIEKTUYECKOTO0, XapakTepa (U3NUECKUX SIBICHUN U 3aKOHOB;

— (¢opMHpOBaHHE TMO3HABATEILHOTO MHTEpeca K (DU3MKEe M TEXHHKE, PAa3BUTHE TBOPYECKUX CIIOCOOHOCTEH, OCO3HAHHBIX MOTHBOB YYCHHS;
MOATOTOBKA K MPOIOJIKEHUIO 00pa30BaHUs U CO3HATENLHOMY BbIOOpPY PO ECCHH.

[Tpu n3ydyeHun GpU3NUYECKUX TEOPUI, MUPOBO33PEHUECKON MHTEPIPETALMU 3aKOHOB (POPMUPYIOTCS 3HAHUS y4aIIUXCS O COBPEMEHHON Hay4dHOU
KapTUHe Mupa. BocnuraHuio ydammuxcs ciayXaT CBEIEHHS O MEpCHEeKTHUBaX pa3BUTHS (U3UKUM U TEXHUKH, O POJIU (U3UKU B YCKOPEHHM Hay4yHO-
TEXHUUYECKOT'0 Iporpecca.

JanHas paGouast mporpamma, TeMaTUYECKOr0 U MOYPOYHOTO TUIAHUPOBaHUS U3yueHHs pu3uku B 11 kimaccax cocTaBiieHa HAa OCHOBE IPOTPAMMBI
I'.A. MsakummeBa st 001eo0pa3oBaTelbHBIX YUpekaeHu. M3ydenne ydeOHOTO Marepuaina MpenoiaraeT UCroib3oBanue yuyeoOHuka Mskumes 7.4,
byxosues b.b., Corckuiit H.H. «®usuka-10», Mskumes I'.4., ByxoBues b.b. «®u3uka 11».

N3yuenue pu3MKU CBA3aHO C U3YYEeHHEM MaTEeMaTHKU, XUMUHU, ONOJIOTHH.

3HaHus Marepuaia mo (u3MKe aToOMHOro sapa (GOpPMHUPYIOTCS C HCHOJIb30BAHMEM 3HAaHUM O mepuoandeckod cucreme snementoB J[. WM.
MenpeneeBa, U30TONaxX U COCTaBE aTOMHBIX sep (XUMHUS); O MyTallUOHHOM BO3/IEHCTBUU MOHU3UPYIOIEH paguanuu (0uoaorus).

bazoBebIil ypoBeHb H3ydeHUs (UMK OPUEHTHPOBAH Ha GOpMHUpOBaHUE OOMIEH KyabTYphl U B OONbIIEH CTENEHN CBA3aH C MUPOBO33PEHUYECKUMU,
BOCIHUTATEIbHBIMU U Pa3BUBAIOLIMMHU 337a4aMu 00I1ero 00pa3oBaHus, 3aJauaMy COLMATH3AIIH.



Pabouas mporpamMma U MOYpOYHOE IUIAHHMPOBAHME BKIIOYaeT B ce0s OCHOBHBIE BONPOCH Kypca ¢um3mku 11 Kiacca mpeaycMOTPEHHBIX
COOTBETCTBYIOLIMMH pa3jenaMu ['ocynapcTBeHHOro 00pa3oBaTeIbHOTO CTaHIapTa Mo (GU3HKE.

OcHOBHOIi MaTepuan BKIIOYEH B KX/l pa3en Kypca, TpeOyeT riyO0OoKOro M MpOYHOr0 YCBOGHUS, KOTOPOE CIIEAYET J00UBAThHCS, HE 3arpyxas
HaMATh y4allluXcsi MHOKECTBOM YacThIX (PakTOB. TaKUM OCHOBHBIM MaTE€pHaIOM SIBJISIFOTCS U1 Kypca (PU3MKHU 3aKOHBI COXpPAHEHUs (IHEPIUU, UMITYJIbCa,
AJIEKTPUUYECKOTO 3apsiia); Uil KBAaHTOBO (PM3MKM — KBAHTOBBIE CBOMCTBA CETa, KBAHTOBBIE MOCTYNAThl bopa, 3aKOH B3aMMOCBSA3H Macchl U 3Hepruu. B
OCHOBHOHM Marepuai TakKe BXOAAT BaKHEHIIME CIEACTBUS U3 3aKOHOB U TEOPUH, MX IpaKTU4ecKoe NpuMeHeHue. M3yuenue ¢usznyeckux Teopui,
MHUPOBO33pEeHYECKass HHTEPIPETAH 3aKOHOB (DOPMUPYIOT 3HAHUS YUALIUXCS O COBPEMEHHOM HAyYHOH KapTHHE MUPA.

N3yueHne MKOIBHOTO Kypca (PU3MKH JO0JKHO OTPakaTh TEOPETUKO-II03HABATENIbHBIE ACHEKThl Y4eOHOI0 MaTepuia — IPaHULbl IPUMEHUMOCTH
(GU3NYECKUX TEOPHH M COOTHOMICHUS MEXIY TCOPHSIMH Pa3IMYHONW CTENEHH OOIIHOCTH, POJb OMbITa B (PM3UKE KaK MCTOYHMKA 3HAHUH U KPUTEPHUS
IIPaBUIBHOCTH Teopuil. Bocnuranuio yyamuxcs ciaykar CBEACHUs O MEPCIEKTUBAX Pa3BUTUS (PU3UKU U TEXHUKH, O POJIM (PU3UKH B YCKOPEHHH HAYyYHO-
TEXHUYECKOI'0 IIPOrpecca, U3 HCTOPUH Pa3BUTHS HAYKU (MOJIEKYISIPHO-KHHETUUYECKON TEOPUH, YUEHHUSI O MOJIAX, B3IJISIIOB HA IIPUPOJLY CBETA U CTPOCHUE
BEILIECTBA).

HarnsgaocTs npenonaBanus GU3UKU M CO3JaHUE YCIOBUN HAMITYUIIEro MOHUMAHUS YY9alMMUCS (PU3NYECKON CYIIHOCTH M3y4aeMOro MaTepuaia
BO3MOJKHO Ye€pe3 NPUMEHEHUE JEMOHCTPAIMOHHOI 0 SKcnepuMenTa. [lepeuens n1eMoHcTpaluii He0OOXO0AUMBIX Ul OpraHU3aluy HarjsHOCTH y4eOHOTo
mporecca Mo KaXIOMYy pas3zely yKazaH B mporpamme. Y OOJIBIIMHCTBA yYallUXCsS JIOMa B JIMYHOM IIOJIb30BAaHHHM MMEIOT KOMITBIOTEPHI, YTO JIAeT
BO3MOKHOCTh PACHIMPATHh MOHATHHHYIO 0a3y 3HaHUH ywalluxcs 10 Pa3IM4HbIM pasjenaMm Kypca ¢usuku. Mcnonbp3zoBaHue oOyyarolux HpOrpamm
pacrioyioKeHHBIX B 0OpazoBaTenbHBIX VHTepHeT-caliTax wmiau ucnoib3oBanne CD — muckoB ¢ oOywarommmu nporpammamu («Kuas (usukay,
«OTkpbITast puznka» U ap.) co3AaeT YCIoBUs s (OpMUPOBAaHUS YMEHUN POBOJUTH BUPTYaIbHBIN (PU3NUYECKUI SKCTIEPUMEHT.

Texymuii koHTposs 3YH yuwammxcs pekoOMeHAyeTcsi NPOBOJIUTH MO AWJAKTUYECKUM MaTephajaM, pPEKOMEHJI0BaHHBIM MHUHHUCTEPCTBOM
npocsenieHust PO B cooTBeTCTBHM ¢ 00pa3zoBaTelbHBIM cTaHAapToM. [IpakThueckue 3ajlaHus, yKa3aHHbIE B IUIAHUPOBAHUM PEKOMEHAYIOTCS [UIs
(OopMHPOBaHUS Yy YUAIIUXCsl YMEHUI MPUMEHSATh 3HAHUS JJIs1 pEeLeHus 3a7a4, ¥ MOATOTOBKH yJaluxcs K crade 6azoBoro yposHsa EI'D no ¢usuke.

[TpsaMbiM mpudTOM YyKazaH MaTepual, CPOPMYJIHPOBAHHBIH B 00pa30BAaTENbHOM CTaHAAPTE MOMJISKAIIUNA 00543aTE€IbHOMY H3YYEHUIO U
KOHTPOJIIO 3HaHWI ydamuxcs. B kBaapaTHbIX ckoOkax yka3zaH MmaTepuai, chopMyIMpOBaHHBIH B 0Opa3oBaTelbHOM cTaHAapTe (YpOBEHb OOIIEro
00pa3oBaHMs) KOTOPBIH MOJUIEKHUT U3YUYEHHUIO, HO HE SBJISETCS 00A3aTENIbHBIM JUIs KOHTPOJIA U HE BKJIIOYAETCsl B TPEOOBAaHUS K YPOBHIO MOATOTOBKH
BbINYCKHUKOB. KypcuBom ykaszan marepuan pexomeHaoBaHHbIM ['. SI. MskumeBbiM. C Hamiell TOYKM 3peHHUs M3Y4YEHHE ITOrO0 MarepHuala SBISETCS
00s13aTeNbHBIM JJIS1 U3yYeHUS U KOHTPOJISI 3HAHUH yJallMXcsl B paMKaxX peleHHs 3aauu MOCTaBIeHHONH HaMU IPU MCIIOJIb30BaHUM JaHHOM NMpOrpaMMsl B
y4eOHOM TIpoI1iecce.

OcHOBHOM yueOHBI MaTepuall JOJKEH ObITh YCBOEH YYalllMMHUCS Ha ypoke. DTO TpeOyeT OT yuuTels HOCTOSHHOTO MPOAYMBIBAHUS METOIUKU
MIPOBEJICHUS YPOKa: M3JI0’KEHHE HOBOTO MaTepuana B ¢popMe Oecel] UM JIEKIHA, BbIIBUYKEHUE YUeOHBIX Mpo0JieM; IMHUPOKOEe UCIOIb30BaHIE YyUeOHOr0o
SKCHEpUMEHTa (JeMOHCTPAIlMOHHBIE OMNBITHI, (PPOHTANBbHBIE J1AOOpaTOpHBIE pabOTHl, B TOM YHCIIE M KPaTKOBPEMEHHBIE), CaMOCTOsTeNbHas paboTa
yuamuxcs. HeobxoauMo COBEpIIEHCTBOBATH METO/bI NMOBTOPEHMSI M KOHTPOJIA 3HAHWM ydalluxcsi, ¢ TeM, YTOObl OCHOBHOE BpeMsi ypokKa ObLIO
MOCBAIICHO OOBSICHEHUIO M 3aKpeIyieHHI0o HOBoro marepuana. Haubonee 3ppeKTHUBHBIM METOJIOM NMPOBEPKH M KOPPEKLMH 3HAHUM, ydalluXcs MpH



MPOBEICHUU MPOMEKXYTOUHOW UArHOCTUKU BHYTPH H3Yy4aeMOro pasjeia SBJSETCS HCIOJIb30BaHME KPAaTKOBPEMEHHBIX (Ha 7-8 MHUHYT) TECTOBBIX
TEMaTHYECKHX 3a/laHUi. MITOroBbIe KOHTPOJIBHBIE PA0OTHI MPOBOAATCS B KOHIIE M3YYECHUSI COOTBETCTBYIOIIETO pa3zaeia. Bee 3To cmocobcTByeT peneHnio
KITIOYEBOI MPOOIIEMbI — MOBBIIEHHUIO 3()(HEKTUBHOCTH YPOKa (PU3UKH.

B ToM uncne
Ne Komuuaect
Tema 71a00paTOpHBIC | KOHTPOJILHBIC
n/n BO 4acoB YPOKH
paboTsl paboTsl
1. | MaruauTHOE nOJIE 5 5
2. | DnekTpoMarHuTHas WHIYKIUS 7 5 1 1
3. | DiekTpoMarHuTHbIE KOJe0aHUs U BOJIHBI 10 10
4. | Onruka 15 12 2 1
5. | KBanToBas ¢usmka 17 14 1 2
6. | Ctpoenue BceneHHoi. 7 7
7. | IloBTopenue. 7 6 1
Bcero yacos 68 59 4 5

OCHOBBI 2/1eKTPOAUHAMHUKH (IIPOOJIZKEHHE).
MarnuTHoe 1noJie (5 yacos).
Bzaumoodeiicmeue mokog. MarautHoe none Toka. Macnumuas unoykyus. Cuna Amnepa. Cuna Jlopenya.
JdemMoHcTpammu:
1. B3aumoeiicTBIE MapauIeTbHBIX TOKOB.
2. JleticTBue MarHUTHOTO TIOJSI HA TOK.



3. YCTpoiicTBO U AeCTBHE aMIIepMETPa U BOJIbTMETPA.
4. YCcTpoiCTBO U ACHCTBHAE POMKOTOBOPUTES.
5. OTKJIOHEHHE 3JIEKTPOHHOTO JIyYKa MATHUTHBIM TOJIEM.

3namy: MOHATUA: MATrHUTHOE 110J1€ TOKA, UHAYKLUS MAarHUTHOTO IOJIS.
[TpakTHUeckoe NpUMEHEHHUE: JIEKTPOU3IMEPUTENBHbBIE TPUOOPHI MATHUTONIEKTPUUECKON CHCTEMBI.
Ymemyu: pemaTh 3aJaud Ha pacyeT XapaKTEPUCTHK JBMXKYILErocs 3apsijia WM IMPOBOJHUKA C TOKOM B MAarHUTHOM IIOJI€, OIPENEIIsATh

HarpaBJieHUE U Beau4uHy cui Jlopenma u Amnepa,

JJIeKTPOMarHuTHasi HHAyKus (7 4acoB)

SIBieHME SNEKTPOMArHUTHOM WHIAYKUUH. Maenummuelii nomokx. 3axon 2nekmpomacnumuou unoykyuu. Ilpasuno Jlenya. Camounoykyus.
Hnoyxmuernocms. B3aMOCBA3b 2JIEKTPUYECKOT0 M MATHUTHOTO TOJIeH. DIEKTPOMArHuTHOE TOJIe.

Jlabopamopuaa padoma Nel: VI3yueHue 37€KTPOMArHUTHON WHIYKITUU.

JdeMoHcTpanum:

6. DneKkTpoOMarHWTHAS WHIYKIIHS.

7. TlpaBuio JleHma.

8. 3aBucumocts D/IC MHAYKIIUH OT CKOPOCTH U3MEHEHHSI MarHUTHOTO TIOTOKA.

9. CamouHAyKIHS.
10.3aBucumocth DJIC caMOMHIYKIIMHA OT CKOPOCTHA U3MEHEHUS CHIIBI TSI M OT MHIYKTUB-HOCTH ITPOBOTHHKA.

3uamv. TIOHATUS: SJICKTPOMArHuTHasA HWHAYKIHA; 3aKOH SHCKTPOMaFHHTHOﬁ HHAYKOHUHW, IIPaBUIIO .HGHHa, CaMOUHAYKIUA; WHAYKTHBHOCTD,

QJICKTPOMArHuTHOC IIOJIC.
Ymemv. 0OBACHATHL SBICHUE SHGKTpOMaFHHTHOﬁ HHAYKOUU W CaAaMOMHAYKIHMH, PCIIaThb 3aJadd Ha NPHUMCHCHUC 3aKOHa BHGKTPOMaFHHTHOfI

HHAYKIOWH, CAMOUHIAYKIIHH.

JJIeKTPOMarHUTHbBIE KosleOaHusi M BOJIHBI (10 yacoB)

C60000HbIE KOMebanusi 6 konebamenvHom kKowmype. Illepuod c600600HbIX Inekmpuyeckux Koaedanuu. I[lepemennviii 21eKkmpudecKuli. mox.
T'enepuposanue snexmpuueckou duepeuu. Tpancgpopmamop. Ilepedaua s1ekmpuyeckoli 3Hepeuu. DIEKTPOMAarHUTHbIE BOJHBL. (Ceoticmea
anekmpomazHummuslx 601H. Ipunyunst paouoceasu. TenresudeHue.

JleMOHCTpaLuHu:

11. CBobGoaHBIE ANEKTPOMArHUTHBIE KOJeOaHNs HU3KON 4acTOTHI B KOJIEOATEIbHOM KOHTYpE.

12. 3aBUCHMOCTH 4acCTOThI CBOOOIHBIX HJIEKTPOMATHUTHBIX KOJIEOAHUH OT 3JE€KTPOEMKOCTH ¥ MHIYKTUBHOCTH KOHTYpA.

13. He3saryxatomme 37eKTpOMarHUTHEIE KOJIeOaHHs B TEHEpaTOpe Ha TPaH3UCTOPE.



14. TlomyueHue nepeMeHHOTO TOKA IPU BPALICHUH BUTKA B MATHUTHOM TIOJI€.

15. YcTpoicTBO M IPUHIUIT JSHCTBUS TeHEpaTOpa MEPEMEHHOTO TOKa (Ha MOJICIIH).

16. OcuummnorpaMMbl IEPEMEHHOIO TOKA

17. YcTpoicTBO M MPUHIUII AEHCTBUS TpaHchopmaTopa

18. Ilepenmaua >neKTPUYECKON SHEPTUU HA PACCTOSHUE C MOIIBIO MMOHIYKAIOIIETO U MOBBIIIAIOIIETr0 TpaHchopmaTopa.
19. DnexkTpuyeckuii pe3oHaHC.

20. M3mydeHue U npueM 3JIEKTPOMArHUTHBIX BOJH.

21. OtpakeHue IMEKTPOMATHUTHBIX BOJIH.

22. llpenomiieHHE JIEKTPOMArHUTHBIX BOJIH.

23. Hntepdepennus u nudpakius dIEKTPOMArHUTHBIX BOJIH.

24. Tlonsipu3anus 3J1€KTPOMAarHUTHBIX BOJIH.

25. Mopynsuus u JETEKTUPOBaHUE BBICOKOYACTOTHBIX AJIEKTPOMArHUTHBIX KOJICOAHUH.

3namu: NOHATUA: CBOOO/HBIE M BBIHYXJIEHHbIE KojeOaHMs; KoieOaTeabHbIil KOHTYp; NEpPEeMEHHbIN TOK; PE30HAHC, JIEKTPOMAarHuTHasi BOJIHA,
CBOMCTBA MJIEKTPOMATHUTHBIX BOJIH.

[IpakTHyeckoe NpUMEHEHHUE: reHepaTop NEPEMEHHOI0 TOKa, CXeMa paguoTesie()OHHOM CBA3H, TEJICBUICHUE.

Vmems: VI3MepsiTh CHIIy TOKa W HAIpsDKEHUE B IIETAX MEPEMEHHOro Toka. Vcmonp3oBare TpanchopMaTop Ui MpeoOpa3oBaHHsl TOKOB U
HanpspkeHui. OnpeensTh HEM3BECTHBIM apaMeTp Kosie0aTeabHOro KOHTYpa, €CJIM U3BECTHBI 3HaYEHHE JIPYTOro €ro rnapaMerpa U 4acToTa CBOOOIHBIX
KoJe0aHui; pacCUMTHIBATh YACTOTY CBOOOJHBIX KOJ€OaHUN B KOJeOATEIbHOM KOHTYpE C M3BECTHBIMM MapameTpaMu. Pemarh 3a1auu Ha NpUMEHEHUE
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OnTuka (15 yacos)
CgBeToBbBIE BOJIHBI. (9 YacoB)
Ckopocms ceema u memooObl ee usmepenus. 3aKOHbL — OmMpadxyceuus u nperomieHus ceema. BOIHOBbIE CBOICTBa cBeTa: ducnepcus,
unmepgepenyus ceema, ougppaxyus ceema. Koeepenmunocms. Ilonepeunocmo céemoswvix onn. llonapuzayus ceema.
Jlabopamopuaa padoma Ne2: VIzmepeHue nmokaszaTelis MpeJoOMIICHUs CTEKIA.
Jlabopamopuas paboma Ne3:. VI3mMepeHue UTHHBI CBETOBOM BOJTHBI.
JdeMoHcTpanUMu:



26. 3aKOHBI PEIOMIICHHS CHETA.

27. TlomHoe oTpakeHHE.

28. CsetoBO/I.

29. TlonmyueHnue nHTEp(HEPEHIIMOHHBIX TOJIOC.

30. dudpakius cBeTa Ha TOHKOW HUTH.

31. Jludpakmus cBeTa Ha y3KOM IIEIH.

32. PasnoxeHue cBeTa B CIIEKTP C TOMOIIBIO AU(PAKIIMOHHON PEIIeTKH.

33. Tlonsipuzamus cBeTa MoJSPOUIaMHu.

34. Ilpumenenue MOJISIPOUIOB ISt U3yUCHHS MEXaHUYECKUX HaNpsHKCHUN B JeTamsaxX KOHCTPYKLIUH.
3namy: noustus: uHTepdepeHnns, TMPPaKIK U TUCTIEPCHs] CBETA.

3aKOHBI OTPAKEHHSI U TIPEIIOMJICHHSI CBETA,

[IpakTHYeckoe MPUMEHEHUE: MTOJIHOTO OTPAXKEHUS, UHTephepeHINH, TU(PAKIIK U TIOISIPU3a-1IUU CBETA.

Ymemv: u3MepsTh IIMHY CBETOBOW BOJHBI, pEIIaTh 33Jaud Ha MpUMEHEeHHEe (HOpMyJ, CBS3BIBAIOIIUX JUTMHY BOJHBI C YaCTOTOW M CKOPOCTHIO,
MIEPUOJT KOJICOAHUH ¢ MUKIIMYECKON YaCTOTOM; HA MPUMEHEHHUE 3aKOHA TPEIOMIICHHSI CBETA.



DJieMeHThI TeOPUM OTHOCUTEJBLHOCTH. (3 yaca)
[Toctynatel Teopun oTHOcUTenbHOCTU. [IpuHiMn oTHocutenbHocTH OifHIITeHHA. [locTosHCTBO ckopocTu cBeTa. IIpocTpaHcTBO M Bpemsi B
CHEeIUaIbHON TEOPUU OTHOCUTEILHOCTH. PenaruBucTtckas nuHamMuka. CBsi3b MacChl C SHEprueH.

3uamp. TIOHATHUS: MMPUHIHII ITIOCTOAHCTBA CKOPOCTH CBCTA B BAKYYMC, CBA3b MACChI U SHCPI'UH.
Ymemn: OIIPECACIIATh I'PAaHUIBI IPUMEHCHUA 3aKOHOB KJ1aCCUYECKOH B pCHHTHBHCTCKOﬁ MCEXaHUKH.

HN3ayyeHus U crieKTpbl. (3 yaca)

Paznuunbie BUABI OJCKTPOMArHUTHBIX HW3IYYEHHH M HUX [PAKTHUYECKOE TPUMEHEHHUE: CBoucmea U NpuMeHeHue UHQPAKPACHBIX,
VILMPaduoIemosuIX U peHmeeHO8CKUX uznyuenull. [lIxana sn1ekmpomacHumHbIX u3ny4eHuil.

JdeMoHcTpaLUM:

35. HeBunmumple n3iaydeHus B CIIEKTPE HAIPETOTO Tela.

36. CsoiicTBa MH(PPAKPACHOTO U3ITYUCHUSI.

37. CsoiicTBa ynpTpadHOIETOBOTO U3ITYUCHHUS.

38. IllkaJya 3JIeKTPOMArHUTHBIX U3TYYCHHH (TabIuIa).

39. 3aBHCHUMOCTB INIOTHOCTH OTOKA M3JIyYSHHUS OT PACCTOSHHS 0 TOUYSYHOT'O HCTOYHHUKA.

3namy. TpakTHUECKOE IPUMEHEHHE: IpUMEpPbl IMPAKTUYECKOIO MPUMEHEHMsI 3JEKTPOMAarHUTHBIX BOJH HMH(PaKpacHOro, BUIUMOIO,
yIBTPa(pUOIECTOBOTO ¥ PEHTTCHOBCKOTO THANa30HOB YacTOT.

Ymemwb: 00BICHATH CBOMCTBA Pa3JIMYHBIX BUAOB SJICKTPOMATIrHUTHOT'O U3JITYUCHUA B 3aBUCUMOCTHU OT €TI0 JJIMHBI BOJIHBI U 4aCTOTHI.

KBanToBas ¢usuka (17 yacon)
[[umoreza Ilmanka o kBaHTax.] ®otosddext. Vpasuenue Dinwmerina onsn pomosghgexma. ®otousl. [['unoresa ne bpoiis 0 BOITHOBBIX
cBoiicTBax yactull. KopmnyckyssipHO-BOIHOBO# Ayann3M. COOTHOIIIEHHE HeonpeaeieHHoCTH [ eiizeHOepra. |
Cmpoenue amoma. Onvimel Pesepghopoa. KBantossie noctynatel bopa. Hcnyckanue u nocnowenue ceema amomom. Jlazepsl.
[Monenu cTpoeHust aTOMHOTO SApA: NPOMOHHO-HEUMPOHHASL MOOelb CMpoeHust amomno2o sopa.] Sinepusie cuibl. JlehekT Macchl U dSHEPTHs
CBSI3M HYKJIOHOB B sifpe. SlnepHasi sHepreTuka. BiusHue HOHM3MPYIOIIEH pajualiii Ha KHUBble OpraHu3Mbl. [Jlo3a M3mydeHusl, 3aKOH paJinOAKTUBHOTO
pacmajia ¥ ero CTaTHCTHYECKHUI XapakTep. DIIeMEeHTapHbIC YaCTHIIbL: vacmuysl u anmuyacmuysl. ODyHIaMeHTATbHBIC B3aUMOICHCTBHSA |
3nauenue gusuxu 01 00BACHEHUS MUPA U PA3BUMUSL NPOU3BOOUMENbHBIX Ul 0bwecmea. Eounas ¢puzuueckas kapmuna mupa.
Jlabopamopnas paboma Ned: «13yuenne TpeKOB 3apsHKEHHBIX YaCTHUID.
JdeMoHcTpanum:
40. dotoanekrpuueckuii 3h(hekT Ha yCTaHOBKE € IIMHKOBOH MJIaTHHOM.



41. 3akonsl BHenIHEro Gorodddexra.

42. YCTpOWCTBO U IEHCTBHE TOTYIPOBOJHIUKOBOTO i BAKYYMHOTO (hOTORJIEMEHTOB.
43. YcrpoiicTBo 1 neiictBue poTopene Ha GOTOIIEMEHTE.

44, Monens onbita Pesepdopna.

45. HaOxronenue TpekoB B Kamepe Buibcona.

46. YCTpPOWCTBO U ICHCTBHE CUCTYNKA NOHU3UPYIOIIMX YACTHII.

3uamy: Tlonstusa: $otoH; GoTod3(h(deKT; KOpmyCcKyIsIpHO-BOJHOBON Ayallu3M; sJepHas MOJENb aToMa; sIEpHbIE pEeaKlUH, SHEPrus CBS3H;
paZMOaKTUBHBIN pacnaj; LeMHas Peakius AeJICHUs; TEPMOsIEpHAsl peaKklus; JIEMEHTapHas YacTHIla, AaTOMHOE SIIPO.

3akoHsbl poTodddexTa: nocTynarsl bopii 3aKoH pamoaKTUBHOTO pacnaja.

[IpakTHyeckoe MpUMEHEHHE: YCTPOWCTBO M MPUHIMII JEHCTBHS (POTOIIEMEHTA; MPUMEPHl TEXHHUYECKOTO - HMCIOIB30BaHHS (POTOIIEMEHTOB;
IPUHIUI CIEKTPAJIHOTO aHalIN3a; MPUMEphl NMPAKTHUECKUX NPUMEHEHUH CHEKTPaJbHOTO AaHalW3a; YCTPOWCTBO M HPUHLMI JEHCTBUS SIEPHOTO
peakTopa.

Ymemy: Pemats 3a1aun Ha npuMeHeHne (popMyJ1, CBA3BIBAIOIINX YHEPTUIO U UMIYJIbC (POTOHA ¢ YACTOTOW COOTBETCTBYIOIIEH CBETOBON BOJIHBI.
Beraucinsate kpacHyro rpanuiy ¢porodddexra u suepruto GoTo3IeKTPOHOB Ha OCHOBE ypaBHEHH DWHIITEHHA. ONpeaensTh MPOAYKTHI SACPHBIX PEaKIIHi
Ha OCHOBE 3aKOHOB COXpaHECHHMSI JIEKTPUUECKOTO 3apsjia u MaccoBOTO quca.
PaccunTtbIBaTh SHEPreTUUECKU BbIXOA sAepHOM peakiuu. Onpenenars 3HaK 3apsiia WK HallpaBJIeHUE JIBUKEHUS 3JIEMEHTApPHBIX YacTHUIL 110 UX TpeKaM
Ha (oTorpadusx.

Crtpoenue Bcesiennoii (7 yacos)

Cmpoenue coaneunou cucmemvl. Cucmema «3emnn — Jlynay. Obwue ceedenuss o Connye (8Uu0 6 meneckon, epawjeHue, pamepul, Macca,
C8EeMUMOCMb, MeMnepamypa CoIHYa U COCMOsIHUe 8euecmea 8 Hem, Xumuyeckuii cocmas). Mcmounuxku swepeuu u enympennee cmpoenue Connya.
DQusuueckas npupooa 36e30. Hawa ['anaxmuka (cocmas, cmpoeHue, osudicenue 36e30 6 I anakmuke u ee epawujenue). Ilpoucxosrcoenue u 360.0yus
2ANAKMUK U 38€30.

JdeMoHcTpaLUMK:

47. Mopenb COTHEYHON CUCTEMBI.

48. Temrypuil.

49. TloaBwkHas KapTa 3B€3HOTO Heba.

3uamv. TIOHATHUS: IJ1aHeTa, 3B€3/a, ConnHeyHas CUCTEMA, IraJIaKTHKa, Bcenennas.
HpaKTqucxoe IMPUMCEHCHUEC 3aKOHOB (1)I/ISI/IKI/I JJI OITPEACITICHUSA XapaKTCPUCTUK IIJIAHET U 3BE3]I.



Ymembv: 00BSICHATH CTPOCHUE COJIHEYHOM cucTeMbl, raslakTuk, ConmHna u 38e3a. [IpuMeHsTh 3HaHue 3aKOHOB (PU3UKHU 7151 OOBSICHEHHS ITPOLIECCOB
IIPOUCXOIAIIMX BO BceseHHOH. [1oyb30BaThes NOABMXKHOM KapTOH 3BE€3JHOTO Heda.

IloBTOpenue. (7 4acoB)
IIpuMepHBbIe HOPMBbI OLICHKH 3HAHUM M YMEHUH yyamuxcs no pusuxe
ITpu onieHKE OTBETOB y4aIUXCS YYUTHIBAIOTCA CIEAYIOIINE 3HAHMS:
0 ¢pu3NYeCKuX ABJICHHUAX:
IIPU3HAKU SBJICHUS, IO KOTOPHIM OHO OOHAPYKHUBAETCS;
yCIIOBUS, IPU KOTOPBIX MPOTEKAET SIBJICHUE;
CBSI3b JJAHHOTO SIBJICHUU C IPYTHMY;
00BsICHEHUE SBJICHHS HA OCHOBE HAYYHOU TEOPHH;
IIPUMEPBI yU€Ta U UCII0Ib30BaHMS €r0 Ha IIPAKTHKE;
U3NYECKHUX ONbITAX:
L[eNb, CXEMA, YCIOBHS, IIPU KOTOPBIX OCYLIECTBIISIICS OIIBIT, X0 ¥ PE3YJIbTAThl OIIBITA;
0 ¢pu3NYeCKUX NOHATHAX, B TOM YHCJIe M 0 (pu3nyecKknX BeJMIHHAX!
SIBJICHUSI WJIM CBOMCTBA, KOTOPBIE XapaKTEPU3YIOTCS JTaHHBIM IMOHATHEM (BETMUYUHOMN);
olpezesieHUe MOHATUS (BEJINYNHBI);
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO BEIMUUHY C IPYTUMU;
eIMHUIIBI (PU3UIECKON BETHUUHBI;
CIOCOOBI U3MEPEHUS BETMUNHBI;
0 3aKOHAX:
» (GOpMyIHpPOBKA U MaTEeMaTHYECKOE BBIpaKEHHE 3aKOHA;
» OTIBITHI, TOITBEPIKAAOIIHE €r0 CIIPABETUBOCTD;
» TIpUMEpHI yueTa ¥ MPUMEHEHUS Ha MPAKTHKE;
» yCJIOBHS NPUMEHUMOCTH (JIJIsl CTApIINX KIACCOB);
0 PU3MYECKUX TEOPHUHAX:
OTIBITHOE 00OCHOBAHUE TEOPHH;
OCHOBHBIE ITOHSATHS, ITOJIOKEHHUS, 3aKOHBI, TPUHIIUIIB;
OCHOBHBIE CJIE€JICTBUS;
IIPaKTUYECKUE IPUMEHEHMUS],
IpaHULbl IPUMEHUMOCTH (JIs CTapILKX KIacCOB);
o npudopax, MexaHU3Max, MAalINHAX !
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» Ha3HaueHUE; MPUHIUN JICHCTBUS U CXeMa YCTPONCTRA,;

» TPUMEHEHHE U IPaBUJIa ITOJIH30BAHUS IPUOOPOM.

duznyeckne U3MepeHHusl.

» OrmpenencHre IEHBI ICIEHHS U Mpejelia n3MepeHus Ipuoopa.

» OnpenensaTs a0COMIOTHYIO MOTPEITHOCTh U3MEPEHHS TPpUOopa.

» OtOuparh HYXHBII IPHOOP U MPABHIIBHO BKIIOYATh €r0 B YCTAHOBKY.

» CHuMaTh NOKa3aHWs MPUOOpa M 3aIHCHIBATh UX C yYETOM aOCOIOTHOM HOTPEIHOCTH U3MepeHus. OnpenensiTb OTHOCUTEIbHYIO
HOTPEUIHOCTh U3MEPEHUH.

Crnenyer yduThIBaTh, YTO B KOHKPETHBIX CIIydasX HE BCe TPeOOBaHUS MOTYT OBITh NPENbSBICHBI YYalIUMCS, HApuUMep 3HAHHE TPaHUI]
IPUMEHUMOCTH 3aKOHOB U TEOPHUH, TaK KaK 3TH IPAaHUIIBI HE BCEra pacCMaTPUBAIOTCS B Kypce (PU3UKH CPEeTHEH LIKOJIBI.

OueHke MoAJIeKAT YMEHHS

» TPUMEHSTH IOHATHUS, 3aKOHBI U TEOPUU Il OOBSICHEHHUS SIBJICHUI MPUPO/IbI, TEXHUKHU; OLICHUBATH BIMSHUE TEXHOJOTMYECKUX IPOLECCOB HA
9KOJIOTHIO OKPY’KAIOLIEH cpesbl, 370POBbE YEIOBEKA U APYTUX OPraHU3MOB;

» CaMOCTOSTENbHO paboTaTh ¢ Y4eOHUKOM, HAYYHO-TIONMYJISIPHOM uTeparypoid, uapopmanueir B CMU u UuTteprere ;

» pemartb 3aJa4d Ha OCHOBE M3BECTHBIX 3aKOHOB U (hOPMYIT;

» TIOJIb30BaThCS CIPABOYHBIMU TAOIUIIAMU (PU3NIECKUX BEITUYNH.

IIpu ouenke 1a0OpaTOPHBIX PadOT YYUTHIBAKOTCS YMEHHUS !

IUTAHUPOBATh [TPOBECHUE OIBITA;

coOHpaTh YCTaHOBKY IO CXEME;

M0JIb30BaThCsl U3MEPUTENBLHBIMU PUOOPAMU;

MIPOBOAUTH HAOIIOI€HUS, CHUMATh [MOKa3aHUs U3MEPUTENbHBIX TPUOOPOB, COCTABIIATH TAOJIUIbI 3aBUCUMOCTH BEIMUUH U CTPOUTH I'paduKH;
OLIEHUBATh U BBIYUCIIATH MOTPELTHOCTH U3MEPEHNUH;

COCTaBJIATh KPaTKUIl OTYET U JIeJaTh BHIBOBI IO MIPOJIEIaHHOM padoTe.

Crnenyer oOpamiath BHUMaHHE Ha OBJIAJICHHE YYAlIUMMCS NPAaBUIbHBIM YIOTpeOSEeHHEM, MPOM3HOIIEHHEM U MPaBOMMCAHUEM (DU3MYECKHX
TEPMHUHOB, Ha Pa3BUTHE YMEHUN CBA3HO M3JIaraTh M3y4aeMblil MaTepHall.

OneHka 0TBETOB y4aIuXxcst

Onenka «5» cTaBUTCS B TOM ClIydae, €Clld yJaluiics:

» 00HapyXHBaeT BEpHOE MOHUMaHUE (PU3NIECKON CYIIHOCTH PAaCCMAaTPUBAEMBIX SIBICHHN M 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHH, TaeT TOYHOE
orpesieNieHue U UCTOJIKOBAaHNE OCHOBHBIX MOHSTHIA, 3aKOHOB, TEOPUH, a TAaKXKE MPABUILHOE OIpeeieHre PU3NYECKUX BEIUYNH, UX €JUHUI] U CIIOCO00B
U3MEpEHMUS;

» TIPaBWJIGHO BHITIOJHSET YEPTEXKHU, CXEMBI B Tpa)uKH, COMYTCTBYIOIIHE OTBETY;

YVVYVYYVYYVY



» CTPOUT OTBET MO COOCTBEHHOMY IIaHY, COMPOBOXAAET PaccKka3 HOBBIMH MPHMEPAMHU, YMEET NMPUMEHHUTH 3HAHWUSA B HOBOW CHUTYallUU IPH
BBITIIOJTHEHUH NTPAKTUYECKUX 3aJaHUM;

» MOXET YCTaHOBHTD CBSI3b MEXAY M3Y4aeMbIM U paHee U3yUYECHHBIM MaTepUAIOM IO KypCy (PH3HMKH, a TAK)KE€ C MAaTepPHaJIOM, YCBOCHHBIM IIPH
U3y4YCHUU JIPYTHX PEIMETOB.

Onenka «4» CTaBUTCS, €CIIM OTBET YAOBJIETBOPSET OCHOBHBIM TPEOOBAHUSAM K OTBETY Ha OLICHKY «5», HO YYaIIUKCS HE UCIOJIB3YeT COOCTBEHHBIN
IUIaH OTBETA, HOBBIC NMPHMEPbI, HE MPUMEHSET 3HAHHWS B HOBOM CHUTYalllH, HE WCIIOJIB3YET CBSA3HM C paHEe M3YUYCHHBIM MAaTEpUaiOM M MaTEpHUaIOM,
YCBOCHHBIM IIPU U3YYEHUU APYIUX IPEIAMETOB.

Omnenka «3» CTaBUTCS, €CIM OONbIIAs Y4acTh OTBETA YIOBJIETBOPSIET TPeOOBAaHMSIM K OTBETY Ha OLEHKY «4», HO B OTBETE OOHAPYKUBAIOTCS
OTAeNbHBIC TPOOEITbl, He MPENATCTBYIOIINE JaJbHEUIIEMY YCBOCHHUIO MTPOrPAMMHOT0 MaTepUaa; yUaluncss yMeeT IPUMEHATh MOJyYeHHbIC 3HAHUS TIPH
PELICHUH MPOCTHIX 3a]a4 C UCIIOJIb30BAHUEM TOTOBBIX (DOPMYJI, HO 3aTPYIHACTCS MPH PEILICHUH 33/1a4, TPEOYIOIMX Mpeodpa3oBaHus GopMyIl.

OHGHKa «2» CTaBUTCA B TOM ciiydyac, €CJu yqamnﬁcsl HC OBJIaZAC]I OCHOBHBIMU 3HAHUAMU U YMCHHUSIMU B COOTBCTCTBUHU C Tp€6OBaHI/I$IMI/I
POTPaMMBI.

OHGHKa «I» CTaBUTCA, €CJIN YYCHUK HC MOXKCET OTBECTUTH HHU HAa OAWH M3 ITOCTABJICHHLIX BOIIPOCOB.

B nuceMEHHBIX KOHTPOJIBHBIX Pa00TaX YUUTHIBACTCS TAK)KE, KAKYIO YacTh paOOTHI BBIITOIHHI YYCHHUK.

Ounenka j1a0opaTopHbIX padoT:

OneHka «5» CTaBUTCS B TOM CIIy4ae, €ClIU YYaIluncCst:

»  BBIIOJIHII paOOTy B TIOJTHOM 00BEMe ¢ COOITIOICHHEM HE00X0IMMOM TIOCIIEI0BATEIbHOCTH TIPOBEICHHSI ONTBITOB U U3MEPEHHUIA;

» CaMOCTOSITEIBHO U PALMOHAIBHO CMOHTHPOBAJ HEOOX0AMMOE 000PYIOBaHUE, BCE OIBITH IPOBEJ B YCIOBHAX M PEKUMAX, 00ECIIEYHBAIOIINX
I0JIy4Y€HHUE PAaBUIIbHBIX PE3Y/IbTaTOB U BBIBOJOB; COOJII01a) TpeOOBaHUS O€30M1aCHOCTH TPYAA;

» B OTYETE NMPAaBMWIILHO U aKKYPATHO BBITIOJIHSUI BCE 3aMMCH, TAOJHIIBI, PUCYHKH, YEPTEKH, TpaduKa, BHIYACICHHS;

» TIPaBWIBHO BHIMOJHWI aHau3 norpemHocteit (IX—X1 kiaccer).

OneHka «4» CTaBUTCS B TOM ciyd4ae, €ciau ObUIM BBIOJHEHBI TPEOOBAHUS K OLIEHKE «5», HO y4alllMiCs JOMYCTHJI HEJOYEeThl WIM Herpyoble
OIHUOKHN

OrneHka «3» CTaBUTCS, €CIIM PE3yJIbTaT BBINOJHEHHON YacTH TAKOB, YTO MO3BOJISIET MOJIYYUTh MPABUIIbHBIE BBIBOJIBI, HO B XOJI€ MPOBEAECHUS
OTIbITa U U3MEPEHUI ObUIN JOMYIIEHBI OIINOKH.

Onenka «2» CTaBUTCA, €CJIM Pe3yJbTaThl HE MO3BOJISAIOT CAENaTh NMPaBHIBHBIX BBIBOJOB, €CIU OIBITHI, U3MEPEHUs, BBIYMCICHUS, HAOII0JCHUS
IMPOU3BOJUINCH HETIPABUIIBHO.

Onenka «1» cTaBUTCA B T€X CIy4asix, KOT/Ia yJalluicsl COBCEM HE BBITIOIHMI paboTy.

Bo Bcex ciyuasix omeHKa CHUKAETCS, €CJIM YICHUK He co0IIro1an TpeboBanms 6€301MacHOCTH TPY/Ia.

OneHka NMCbMEHHBIX KOHTPOJILHBIX PadoT.

KontponbHas padota paccuntaHa Ha 40 MUHYT COJAEPKUT BOoceMb 3ajaHuid. [lepBble miecTh 3aaHUil COOTBETCTBYIOT 0a30BOMY
YpOBHIO 00pa30BaTeNbHOIO CTaHAApTa U OlLeHWBaroTcs mo 1 Oaminy, cempmoe 3amaHue — B mpaBuiibHOE BBITIOTHEHUS STOTO 3aJaHUS



olieHuBaeTcss — 2 Oamna, BocbMoe —C COOTBETCTBYET TBOPYECKOMY YPOBHIO €rO BBINOJHEHHE OLICHMBAaeTcs — 3 Oama. MakcumanbHOeE
KOJIMYECTBO OaJIJIOB, KOTOPhIE MOXET HAOpaTh YUEHHUK, BBIMOIHSIS KOHTPOJIbHYIO paboTy 11 Gamnos. PaGoTa oneHuBaeTcst mo ciemyrolen
CETKeE:

KomnuectBo 6ayuioB | Onenka
10-11 5
8-9 4
5-7 3
Meunee 5 0amos 2

I[J'ISI OLICHKH CEIbMOM 1 BOCHLMOM 3aJa4uu KOHTpOJ’IbHOﬁ pa6OTBI CJICAYCT UCII0JIb30BATh KPUTCPHUU, YKA3aHHBIC B Ta6J'II/II_ICZ

Kpurepun CenpMmas | BocbMast

[IpaBuibHOE pelIeHHe 3ajayd: MOJY4YEeH BEpHBbIM OTBET B OOLIEM BHIE U
IIPAaBUJIbHBIM YUCJICHHBIM OTBET C  YKAa3aHUEM €ro pa3sMEpPHOCTH, IIPH

. 2 Gamna 3 Gamna
HAIMYMKM WCXOJHBIX YPaBHGHUH B  «oOIIeM» BHIE — B «OYKBEHHBIX»
0003HaAYCHHSIX;
[IpaBunabHOE  pemIeHWE  3aJadd:  OTCYTCTBYET  YHWCIICHHBIH  OTBET
apudmernyeckas omuOKa NpU €ro MOJTYYeHHM, WJIM HEBEpHasl 3aIllucCh 1 Gamn 2 Oamna
Pa3sMEepHOCTH MOJIy4YE€HHON BEJIMUMHBI,
3ajmaua pemieHa MO JIEUCTBHAM, 0e€3 TMojdydeHus oOmeld G(opMyIsl | Gaw 2 G

BBIUMCIISIEMOM BEJIUYUHEL.

3anucanbl BCE HeoO6xoaumble ypaBHEHUS! B OOIIEM BHJI€ U U3 HUX MOXKHO
MOJyYUTh MPABUIIbHBINA OTBET (YUEHUK HE YCIeN PEeLIMTh 3ajady J10 KOHLA 1 6amn 1 6amn
WM HE CIPABUJICS C MATEMAaTUYECKUMH TPYTHOCTIMH),
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TemaTnyeckoe mianuposanue 10 kinace

Tema Kox KoMnoHeHTBI MeToan4yeckne peKOMeH AU Jara
Ne o yueOHMKA Ilnan dakr
yacoB
MOPSAKY
BBEJIEHUE. OcHoBHBbIe 0c00eHHOCTH (U3NIECKOr0 MeTO1a UCCae10BAHUS
19
®dusuka Bsenenue no PackpblITHE 1IeIOUKN Hay4HBIN DKCIIEPUMEHT —>
1 TIO3HAHHE MUPA 3aroJioBKa (usnyeckas rurnoTe3a-Moaens —* GuU3mIecKast
1 1 «Du3uyeckue Teopusi —> KpUTEpUATIbHBIN SKCIIEPUMEHT
BEJINYUHBI ¥ UX
U3MEpeHUe»
MEXAHHUKA (22 )
KNUHEMATHKA (7 9)
5 OCHOBHBIE TOHSTHSI KHHEMATHKH 1 §3—38 OmnsiT 3. OTHOCHTENBEHOCTH JIBMKEHUs. Cucrema
orcueray (4, c. 28]
Ckopocts. PaBHOMEpHOE §9,10; OnbIT 6. [TpsiMonuHeiiHOE paBHOMEPHOE IBIDKEHUE
npsiMoniuHeriHoe aBuxenue (PITT) paccMoTpeTh [4, c. 27, 28].
3 1 MPUMEPBI PELICHUS OmnbIT 7. CKOPOCTH PABHOMEPHOTO ABHKEHUS
3a7a4 Ha C. 26 u (Bapuanr B) [4, c. 32]
ynpaxxHeHue 1
OTHOCUTENBEHOCTh MEXaHUYIECKOTO § 11, 12, OmnsbIt 6. [IpsAMonnHeiiHOE U KPUBOIMHEIHOE
4 nBrokeHus. [IpuHInT 1 paccMoTpeTh nmBmwkenue [4, c. 27, 28].
OTHOCHUTEJIbHOCTH B MEXaHHKE npuMepsl pemienus | OnbIT 4. OTHOCUTENBHOCTD EPEMEILCHUS U
3amay Ha c. 30, 31 TpaekTopui [4, c. 28, 29]
AHalIUTHYECKOE ONMCaHNe § 11—14; OmnbIT 8. [IpsimMonuHeliHOe paBHOYCKOPEHHOE
5 PpaBHOYCKOPEHHOTO 1 paccMoTpeTh nmemwkenue [4, c. 34, 35].
MPSIMOJIMHEMHOTO IBMKEHUS [IPUMEPBI PELLICHUS OmnbiT 10. M3mMepenue yckopeHus. AKcenepoMerp
(PYILT) 3amad Ha c. 39, 40 [4, c. 37, 38]
CBo0oHOE MafieHHe Tel — YaCTHBIH § 15, 16; Omneit 11. TTageHue Tes B BO3LyXe U pa3pexeHHOM
ciay4qait PYIIJL paccMOTpeTh npocrpascTse [4, c. 38].
6 1 MIPUMEPBI PELICHUS OnbIT 26. TpaekTopus ABHKEHUA Tea,

3a7a4 Ha c. 45—47

OPOIICHHOTO TOPU30HTAIBHO [4, . 56].
OnbiT 27. BpeMms IBIKeHUs Tena, OpOIIEHHOTO




TOPU30HTANBHO [4, ¢. 56, 57]

PaBHOMepHOC JBHXKCHUEC TOYKH IO

§ 17; paccmoTpeTs

OnbIT 13. PaBHOMEpHOE IBIKEHUE 10

7 okpyxkHoctu (PJ1O) MpUMED PeIICHHUs OKpY)KHOCTH. JIMHeWHast CKOpocTh [4, ¢. 41]
3aJla4d Ha C. 56 u
yOpaxHeHHe 5
8 3ager mo Teme «KuHeMaTHKa» PexoMeHAaIMu K OpraHu3al[iy 3a4eTHBIX YPOKOB B
MOSICHUTEJIbHOH 3aIiCKe K MporpaMme
Junamuka u cuiisl B ipupoge (8 v)
Macca u cuia. 3akonsl HeroToHa, Nx § 25-27; OmnsiT 14. TIprMepbl MEXaHUYECKOTO
9KCHEPUMEHTAIILHOE MOITBEPIK ICHHE paccMoTpeTh B3amMoelicTeus [4, c. 42, 43].
MPUMEPBI PELICHUS Omneit 15. Cuna. Mizmepenue cuisl [4, c. 43, 44].
9 3amad Ha ¢. 80—83. | OmbIT 16. Ciioskenne cun [4, c. 44].
Cwm. [8, c. 25, OmnbiT 17. Macca ten [4, c. 45].
Tabm. 2, 3] OnpiT 19. Tepssrii 3akon Hetotona [4, c. 48, 49].
OmnbriT 20. Bropoii 3akon Hetotona [4, c. 49— 51].
OnpiT 21. Tpertnit 3akon Hetotona [4, c. 52, 53]
Pemenue 3ama4 Ha 3aKoHBI HplOTOHA IToBTOPUTH KauecTBeHHbIe U TpadHuecKue 3aa49n Ha
(1 gactp) naparpadsl OTHOCHTENIbHOE HalpaBJIeHHE BEKTOPOB CKOPOCTH,
IPOIIOTO YPOKa; YCKOPEHUS U CHJIBL, a TAK)KE HA CHTYaIlHH,
10 yIpaxHeHue 6, OIMCHIBAIOIINE ABIKEHHE TeJI JUIS CIIyJaeB, KOTia
Bompockl 1—6 CHJIBI, IPUIIOXKEHHBIE K TENTy, HATIPABJICHBI BIOJIb
OITHOM NPSAIMOH. AJITOPUTM PELICHHUS 3a1a4 1o
nuHamuke. PaBaogeiictyrontas cuna. KMIMBEL.
Cuiel B MexaHuke. ['paBuTaliuoHHbIE § 29-32; 3HAKOMCTBO Y4alllUXCsl C CUIIaMU 110 0000LICHHOMY
CHIIBI yIpaxxHeHue 7, TUTaHY OTBETA:
Bompoc 1. Cwm. [8, 1. Ha3BaHue, onpeiesieHHe U €MHULA CUIIBL.
c. 50—53] 2. [puyunsl ee 03HUKHOBEHUSL.
3. Touka MPUITOKEHHsI, HATIPABICHUE CHJIBI U €€
11 rpaduueckoe H300pakeHue.
4. ®akTOpbl, OT KOTOPBIX 3aBUCUT MOYJIb CHJIBL.
PacuerHas popmyna.
5. Cnoco6 u3MepeHus CUIIBL.
6. TIprMepsI IPOSIBIICHUS CUITBI B IPUPOJIE, TEXHUKE
U OBITY.
1. Jlsusicenue men noo oelicmeuem OAHHOU CUJibl
Cuiia TSDKECTH | BeC § 33. Cm. [8, c. 53— | Ocoboe BHUMaHHE — PA3TMYHIO CHUIIBI TSDKECTH U
12 55] BECy TeJla: UX MpUpoja, N300pakeHHe Ha YepTeke U
JICWCTBHE B COCTOSIHUM HEBECOMOCTH
CuJibl yIpyroctTi — CHIIbI § 34-35; Omnsit 31. 3akon 'yka [4, c. 61]. Cwm. [8, c. 44—47,
13 JNIEKTPOMAarHUTHOW TIPHPOIBI paccMoTpeTh Tabi. 7]

TPUMEp PEIIeHHUS
3agaud 1 Ha c. 104,




105 u ynpaxxnenue

7, Botpoc 2
W3ydenue ABMKEHHUS TeNa 10 N3yunTs CpaBHEHHE PE3yAbTATOB U MOJYYEeHHE BHIBOAA O
OKPY>KHOCTH O] IeHICTBUEM CHII HHCTPYKLUIO K TOYHOCTH U3MEPEHH U 00 UCIIOJIb30BaHUU
14 YIPYTOCTH U TSDKECTH 71abopaTOpHOM Pa3IMYHBIX METOJIOB MCCIIEIOBAHUS IS N3YIEHHS
(;mabopatopHast pabota 1) pabore 1 B OJIHOTO ¥ TOTO 7K€ SIBJICHHS
yueOHUKE
Cuibl TpeHUS § 36—38; OnbIT 32. Cunbl TpeHUs MOKOSI U CKOIbXKeHU [4,
paccMoTpeTh c. 62, 63].
15 MpUMEp peIICHHUs OnpIT 33. 3aKkoHbI cyxoro Tpenus [4, c. 63, 64].
3amaun 2 Ha c. 105, OnbiT 34. Tpenne kadeHus [4, c. 64].
106 u ynpaxHeH#He Cwm. [8, c. 56—60]
7, Bompocs!l 3, 4
16 3ageT o TeMe «/Imramuka. CHITbI B PeKOMeH/:[auHHV 10 OpTaHU3aIH 3a9€TOB B
MIPUPOL» MOSICHUTEJIBHOM 3aIMCKE B IPOrpaMme
3akoHbl coxpanenus B Mexanuke. Cratuka (/7 1)
3akoH coxpaHeHus umiryibsca (3CH) Beezenue k rase 5; | OnbIT 36. Mmysbe cust [4, ¢. 66, 67].
§ 39, 40; OnpiT 37. Umnyise Tena [4, c. 67, 68].
17 paccMoOTpeTh OmnsiT 35. KBasuuzonupoBaHHbIe cucTeMsl [4, c. 65,
TpUMepsI perrernst | 66].
3amad Ha ¢. 117, 118 | Omwbit 38. 3akoH coxpaHeHus umiynbca [4, c. 68,
69]
PeakTuBHOE ABIKEHHE § 41,42 OnbIT 30. Pakera. PeakTuBHOE IBIDKEHUE.
18 Kocmuueckue nonerts! [4, c. 60, 61].
OnpiT 39. PeaktuHble aBuratenu [4, c. 69, 70]
Pabota cwitbl (MexaHndeckas § 43, 44;
19 pabora) yrpaxHenue 9,
BoIpockl 1 —3
Teopemsbr 00 M3MeHEHUH § 45 - 49; OmnbiT 40. [IpeBpamenue oqHIX BUIOB ABIKCHUS B
20 KHUHETUYECKON U MOTEHIINAIbHOM paccMoTpeTh npyrue [4, ¢. 70, 71]. KUMpr.
SHEPruu MPUMEPbI PeIIeHHs
3aza4d 1, 2 Ha c. 136
3aKOH COXpaHEHMs YPHEPTUH B § 50, 51, OnbIT 41. [IpeoOpa3oBanne NOTEHIANBEHOM
MEXaHHUKe paccMoTpeTh SHEPIHU B KHHETHYECKYIO YHEPTHIO 1 00paTHO [4,
21 npuMepsl pemenus | c. 71, 72].
3amad 3,4 Ha c. 137 | OmbIT 42. MI3MeHeHNe MEXaHUYEeCKO SJHEPTUU MPU
coBepuieHHH padoTsl [4, ¢. 72]
DKCHepUMeHTATbHOE U3yUeHHE N3yunThb [ToBTOpEHHE 3aKOHOB COXPAHEHHUS B MEXaHUKE U
3aKOHA COXPAaHCHUSI MEXaHUYECKOM WHCTPYKIUIO K OCHOBHBIX MOHSTHH TEMBI C TOMOIIBIO
22 sHepruu (;1aboparopHas pabora 2) nmabopaTtopHoOi obobmaromieit cxemsl. [loBTopeHe OCHOBHBIX
pabote 2 B TUIIOB 33/1a4 [0 TEME Ha 3aKOH COXPaHCHHUS

yaeOHUKe

HMMITYyJIbCa W 3aKOH COXPAaHCHUS TOJIHOM




MEXaHUYECKON SHEPruy B 3aMKHYTBIX CHCTEMax MpHU
OTCYTCTBHY HEKOHCEPBATHBHBIX CHJI

3ader 1o TeMe «3aKOHBI COXPaHEHUS

Cwm. [8, c. 86, 87] PexomeHaaum o opraHu3aly 3a4eTa B

23 B MEXaHHKE», KOPPEKIIHUSI MOSICHUTEJIBHOM 3aITHCKE K MPOrpaMme
MOJIEKYJISIPHASA ®U3UKA. TEPMOAWHAMMKA (21 1)
OcnoBbt MKT (9u9)
OCHOBHBIE MOJIOKEHHUS § 56 - 60. Cwm. [8, Omubit 68. BpoyHosckoe nBukenue [4, c. 98—100].
MOJICKYJISIPHO-KHHETUYECKOW TEOPUU c. 96—100] OnsIT 69. Tuddysus razos [4, c. 102, BapuanT B].
o4 (MKT) u ux onsITHOE 000CHOBaHUE Omubit 71. Ipursokenue mosekyn [4, c. 105—107].
[Ipu 2 4 B HE#ETIO pacCMOTpPEHHNE BOIIPOCca O
CBOMCTBax BEIECTBA B PA3IMIHBIX arperaTHhIX
COCTOSIHUSIX
Perienue 3aay Ha XapaKTEPUCTHKH VYcraHoBIeHHE MEKIIPEIMETHBIX CBA3EH ¢ XMMHUEH:
MOJIEKYJ U HX CHCTEM OTHOCHUTEIIbHAsI aTOMHasI Macca (M), MOJISIpHast
25 Macca Bemectsa (M), Macca MOJIEKyJIbI (aToMa) —
My, KOIMYECTBO BernecTBa (v), ancio Mosekyi (N),
noctostiHas ABoraapo (N,)
Uneansusbiil raz. OCHOBHOE § 61—63; ITocTaHOBKA MOJIEIIEHOTO YKCIIEPUMEHTA IO
26 ypasaerane MKT mnneansaoro raza paccMoTpeTh JTOKA3aTeNbCTBY 3aBUCIMOCTH JIaBIICHHUSI Ta3a OT
TpUMEp PeIICHUS YHCIIA YaCTHI[ U UX CPEAHUX KHHETUIECKUX SHEPTHA
3agauyu 3 Ha c. 172
Temnepatypa § 64—67; OnbIT 72. Onpenenenue NocTosiHHON Bonbimana
paccMoTpeTh [4, c. 107, 108].
27 MPUMEPBI PELICHUS Omneit 77. T'a30BsIit TepMomerp [4, ¢. 111]
3amau 1, 3 ma c. 186,
187 u ynpaxxneHue
12, Bonipockl 1—6
YpaBHEHHE COCTOSHUS UJIEATbHOIO § 68. Cm. [8, ¢. 120, | DxcnepuMeHTaIbHOE MOATBEP)KACHUE YPaBHEHUS
ra3a (ypaBHeHHne MeHeneeBa — 121] Krnaneitpona ¢ momomipro npubdopa s
28 Knaneiipona) JIEMOHCTpALUY T'a30BbIX 3aKOHOB.
OmnbIT 73. 3aBUCUMOCTH MEXITY 00HEMOM,
JTaBJICHUEM U TeMIIepaTypoil sl JaHHOW MaccChl
raza [4, c. 108, 109]
I"a30BbIE 3aKOHBI § 69; paccmoTpeTh Oubit 74. U3otepmudeckuii nporecc [4, c. 109].
29 npuMepsl peeHus | OmbIT 75. M3006apHsiii npouece [4, c¢. 110].
3amay 1—3 Ha Omubit 76. U30xopHsiii nporece [4, c¢. 110, 111]
c. 195,196
Pemenue 3amga4 Ha ypaBHEHUE VYupaxaenue 13, IMoxbop pa3zHOOOpa3HBIX 33134 (KOJINIECTBEHHBIX,
30 MenneneeBa — Knaneiipona u Bompockl 1—13. rpaduueckux, skcrepuMeHTaIbHbIX). KIMBEIL.
ra30BbI€ 3aKOHBI Cwm. [8, c. 122, 123]
31 OneiTHas npoBepka 3akoHa ['eil- N3yuuts




Jlroccaka (mabopaTtopHas padota 3)

HMHCTPYKIIUIO K
1ab0paToOpHOi
pabote 3 B
yueOHUKE

32

3auer o teme «OcHoBel MKT
UCATBHOTO ra3ay, KOPPEeKIUs

BxitroueHue B cojiepkaHue KOHTPOJIbHOM paboThI
3aJJaHU{ Ha yCTAaHOBJIGHHE KaTerOpuH (hU3n4eckoro
3HAHUS U OTHECEHHE TOTO WM HHOTO
JTUIAKTHYECKOTO 3JIEMEHTa K OCHOBAHUIO, APy WIH
BeiBos1aM MKT

B3aumHble mpeBpaleHus KuAKocTeil 1 razos. TBepable Teaa (4 1)

33

Peansnslit ra3. Boznyx. Ilap

§ 70—72;
paccMoTpeTh
MPUMEPbI PELICHHs
3agad Ha c. 205, 206
U ynpaxHeHue 14,
BOTMpOCHl |—7;
KpaTKue UTOTH
rmasel 11. Cwm. [8,

c. 127, 128]

OnbIT 79. Tlepexo/1 HEHACHIIICHHBIX TAPOB B
HACHIIICHHBIC TIPU YMEHbIIICHUU o0bema [4, c. 113,
114].

OnbiT 80. Kunenne BoabI Ipu MOHWKEHHOM
nasnenuu [4, ¢. 114].

OnbiT 81. BraxxHocTs Bo3ayxa (IPUHITATT
yCTpOMCTBa M paboThl TUTpOMeTpa) [4, c. 115]

HpeSeHTaHI/IS{ «HpeBpameHI/Ie )KH)IKOCTGﬁ " ra3soB»

34

JKunkoe cocTosHUE BEIIECTBA.
CBoIiCTBa MOBEPXHOCTHU KUAKOCTH

U3-3a oTcyTcTBUS B yueOHHKE HHDOpMAIMU 00
0COOCHHOCTSX KUAKOTO COCTOSIHUS BEIIECTBA
pekomeHayeTcs (opMa JIEKIUH.

OmnsiT 82. CBOICTBAa NOBEPXHOCTH XKUAKOCTH [4,
c. 115].

Oneit 83. 3yueHne CBOWCTB TOBEPXHOCTU
JKHJKOCTH C TIOMOILBIO MBUIBHBIX IICHOK [4,

c. 115—117].

OnpiT 86. Kanmuisipasle sienws [4, c. 118, 119]

35

TBepnoe
COCTOSIHUE
BELIECTBA

§ 73,74. Cwm. [8,
c. 135, tabm. 23, 24]

IMpencraBieHue pe3ynbTaTOB CPABHEHHUS
KPHUCTAUTMYECKUX M aMOP(HBIX TEIl B BUIE
TaOJIHLIBL.

OmnpiT 87. Poct kpucramios [4, c. 119— 122].
OnsiT 89. ITnactuueckas nedopmariist TBEPIOro
tena [4, ¢. 123] 3amuTa npoekrta «TBepiabie Tenay

36

3a4eT no Teme ((}KI/I,HKI/IG " TBEPABIC
TCJIay, KOPpPEKIUs

Tepm

onnHaMuKa (8 1)

37

TepmoanHaMuKka Kak
(byHIaMeHTanbHas HU3UUECKAS
TeopUs

IpencraBnenue TepMOAUHAMUKY KaK (GU3NIECKON
TEOPUU C BBLIEICHUEM €€ OCHOBAHUM, s1pa U
BBLIBOJIOB-CJICICTBUI

38

Pabora B TepMonHAMUKE

§ 76; paccMoTpeTh

Cwm. [8, c. 143—146]




IpUMep PeIIeHUs
3amaun 2 Ha c. 239 u
ynpaxHerue 15,
BOIIPOCHI 2, 4

Penienue 3amayu Ha pacyer paboThI

Paz6op 3anau Ha rpaduyeckuil CMbICT pabOTHI B

39 .
TEPMOJTMHAMHYECKOH CHCTEMBI tepmoauHamuke. KUMabI
Temnonepenada. Komuaectso § 77; ynpaxxHeHue [IpoBenenue ypoka Kak MOBTOPUTEIHHO-
TEIIOTHI 15, Bonpockr 5, 8 0000111aI01IIer0: YBEIUYCHUE JIOIH
CaMOCTOSTENEHON pabOTHI yUaIUXCs Ha ypOKe
40 (opraHu3aLys CaMOCTOSTEIEHON NI TeNbHOCTH C
Y4eOHUKOM, CIIPABOYHUKAMH, TaOJIHIIAMH-CXEMaMH
(ha30BBIX IEPEXOJIOB MEPBOTO POAA, TPahUKOM
W3MCHEHHUS TEMIIePaTyphl BEIIeCTBA MPH TEINIOBOM
poIecce)
[IepBrIii 3akoH §78,79; [Ipencrasnenue B Buae TaOIUIBI BOIIPOCA
(magaio) paccMoTpeTh «IIpumeHeHne mepBoro 3aKOHa TEPMOJAUMHAMUKN K
M TEePMOJJUHAMUKH IpUMep PEeIleHUs pa3IMYHBIM H30IpoleccaM B raze». Cwm. [8, c. 147—
3amaun 3 Ha ¢. 239 u | 149] KUMm
ylpaxHeHue 15,
BONPOCHI 3, 7
HeobpatuMocTh IIpoLeccos B § 80. Cwm. [8, ¢. 159, | Craructuyueckuil CMBICI BTOPOTO 3aKOHA
42 npupone. Bropoii 3akon Tabi. 27] TEPMOAMHAMUKH. BeposTHOCTHOE TONKOBaHME
TCPMOAUHAMUKHU PaBHOBECHOI'O COCTOSAHUSI CUCTEMBbI
43 TennoBble ABUraTeIN U OXpaHa § 82; ynpaxxHenue Cwm. [8, c. 168] Ipesenranust «TemnoBsie
OKPYXKAIOIIeH CpeJIbI 15, Bompockr 15, 16 | nBurarenn. «
44 3ager no TeMe «TepMoAUHAMUKa»
SJEKTPOOANHAMMKA (21 1)
JuekTpocTaTnka (8 u)
BBeieHre B 31IEKTPOJMHAMHUKY. § 83—86. OnbIT 94. Dnexrpuzanus ten [4, c. 127, 128].
DNeKTpOCTaTHKA. DIEKTPOAUHAMUKA Cwm. [8,c. 174— Omneit 95. TIputskeHne HadIEKTPU30BAHHBIM TEJIOM
Kak (hyHIaMeHTalbHas (hu3nvecKas 177]. HEHa3JIeKTPU30BaHHbIX Tel [4, ¢. 128, 129].
Teopus Cwm. [9, c. 186, OnbIT 97. B3anumopeiicTBIe Ha3IEKTPU30BAHHBIX
Tabm. 34] ten [4, c. 130].
45 OmnbIT 98. YCTPOWCTBO U NIPUHIMI AEHCTBUSA
anektpometpa [4, ¢. 130].
Omnbit 99. [lenumocTs 3exrpraectsa [4, ¢. 131].
OmnbiT 102. [IBa posa aneKTprUUecKux 3apsiaos [4,
c. 132].
OnbiT 103. OgHOBpEMEHHAs! HIEKTPHU3ALHL 000UX
conpukacaronmxcs ten [4, ¢. 132, 133]
16 3akon Kynona § 87, 88. Cwm. [8, N3yuenue 3akoHa KynoHa B cpaBHEHUH C 3aKOHOM
c. 177—180, BCEMHPHOT'O TATOTCHUSI.




tabm. 30]

OmnbiT 108. WnmrocTpanys cripaBeIMBOCTH 3aKOHA
Kyiona [4, ¢. 137—139]

47

DeKTpUIECcKOe MOoJIe.
Hanpsoxennocts. Mnes
OIM3KOAeHCTBIA

§ 90—92;
paccMoTpeTh
TPUMEp PEIICHUS
3amaun 1 Ha c. 278,
279.Cwm. [8,

c. 181—183]

XapaKkTepucTHKA MOJIsI 110 0000IICHHOMY TUIaHY:
1. CymiecTBOBaHHE U IKCIIEPHUMEHTAITBHOE
JIOKA3aTeNbCTBO.

2. VIcTOYHUKH TIOJIS (4eM MOPOXKIACTCS).

3. Kak oOHapyxuBaeTcs (MHIMKATOP TOJIA).

4. OcHOBHas XapaKTEPHUCTHUKA, KOTMYESCTBCHHBIH
3aKOH.

5. I'paduyeckoe npeacraBieHue mosst (JIMHUM MOJI,
X OCOOCHHOCTH).

6. Buap! nosneit (0qHOpOIHOE, HEOTHOPOIHOE,
MOTEHIHAIEHOE, HETTOTEHIIHAIBHOE).

OmnbIT 109. [IposBIeHMS 2IEKTPOCTATHIECKOTO
mojist [4, c. 139—141]

48

Pemenwne 3amau Ha pacyet
HaNpSHKEHHOCTH DIIEKTPUYECKOTO
I0JIS1 ¥ TIPUHIIUT CYTIEPIIO3UIIHH

VYupaxuenne 17,
Bompockl 1, 5. Cm.
[8, c. 183—188]

Brurouenue B cucteMy 3a7a4 ypoka KaueCTBEHHBIX
3aJ]aHU Ha OIpeieNICHNe PEe3yIbTUPYIOLIEro
BEKTOpa HaNpPsHKEHHOCTH

49

HpOBOZ[HI/IKI/I 1 JUDJICKTPUKU B
QJICKTPHUYCCKOM I10JIC

§ 93—95. Cwm. [8,
c. 188—194]

OmnsIT 96. [TpoBOAHUKY U AWAIIEKTPUKH [4, ¢. 129,
130].

Omnsit 100. Pacnipenienenne 3aps0B Ha IPOBOAHUKE
[4, c. 131].

Omnsit 101. [Tonnas nepenaya 3apsaa NPOBOJHUKOM
[4, c. 131, 132].

OmnbiT 104. SIBNEeHUE 37€KTPOCTATUYECKON
uHayKIwn [4, c. 133, 134].

OmnbiT 106. Pactipenenenue 3apsiioB Ha
MOBEPXHOCTH TIPOBOAHMUKa [4, ¢. 135, 136].

OnbiT 110. Dxpanupyomiee JeicTBHIE
pOBOIHMKOB [4, c. 141].

Onbit 110. ITonsgpusanus AUAIEKTPUKOB [4, ¢. 141,
142]. PaccmoTrpenne ocoOeHHOCTEH TPOBOHUKOB U
JIM3JIEKTPUKOB B CPAaBHEHUH

50

DHepreTUuecKue XapaKTepUCTUKU
3JIEKTPOCTaTUYECKOTO TOJIA

§ 96—98;
ynpaxHenue 17,
Bomnpockl 3, 6. Cm.
[8, c. 194—198]

3arnosHeHUE CPaBHUTEILHOM TaOIHIIBI,
OTpaXkarollleil 0cOOEHHOCTU YHEPTreTUUECKUX
XapaKTEePUCTHUK JIEKTPOCTATUYECKOTO U
rpaBUTALIMOHHOTO HOJEH.

OnsiT 113. M3mepenne pa3HOCTH OTEHIMANOB (4,
c. 142—144]

51

Konnencaropst. Oneprus
3apsUKEHHOTO KOHIEHCaTopa

§ 99 - 101,
paccMoTpeTh
[IPUMEPBI PELICHUS

Omneit 115. N3mepenne snekrpoemkocty [4, ¢. 144].
OnbIT 116. D1€KTPOEMKOCTH MIIOCKOTO
KOHZeHcaTopa [4, c. 145, 146].




3amau 1, 2 Ha c. 287,
288 u ynpakHeHue
18, Bonpockr 1—3.
Cwm. [8,c. 201 —
207, tabi. 34]

OmnbiT 118. YcTpoiicTBo KOHIEHCATOPa TEPEMEHHOMN
emkoctH [4, c. 147].

OmnbIT 122. DHEprus 3apspKEHHOTO KOHAEHCAaTopa
[4, c. 151]

52 3auet 1o teme «DIEKTPOCTATUKAY, Cwm. [8, ¢c. 200, 201] | KUM=t
KOPPEKIHs
IlocTosiHHBII YIeKTpUYecKuii TOK (7 1)
CranmoHapHOE dIEKTPUIECKOE MOJIe § 102 - 104 XapaKkTepUCTHKA U CPABHEHHUE MOJIEH C IOMOIIBIO
0000I1IeHHOTO MJ1aHa 0TBETA (CM. YPOK 4 10 TeMe
«OnekTpocraTrkay). [Ipu 2 4 B Hepe0
paccMOTpeHue BOIpoca 00 yCIOBHUX
53 CYILECTBOBAHUS JIEKTPUUECKOI0 TOKA.
OmnbIT 125. DnexTpudeckoe mose B e
MOCTOSIHHOTO TOKa [4, ¢. 155].
OnbIT 129. OgHOBpEMEHHOE CYIIECTBOBAHIE B
LENH TOCTOSHHOTO TOKA KaK AJIEKTPUYECKOTO I0JIs,
TaK ¥ MarHUTHOTO moJist [4, ¢. 161, 162]
CXeMblI JIeKTPUYECKUX LIETEH. Cwm. [8, ¢. 211, 212] | Perenue pa3HOOOpa3HBIX 3a/1a4:
54 Pemenue 3anay Ha 3akoH Oma s §105 METOIOJIOTHUECKHX, KOIMUECTBEHHBIX,
y4acTKa [enu Ka4ueCTBEHHBIX, rpaHUECKUX, M0 PUCYHKY
55 Pemenue 3anad Ha pacuer HOCTPOEHI/IG 9KBHBAJIEHTHBIX CXEM JIEKTPUIECKHX
ANIEKTPUYECKUX LeTIer Tenei.
WzyueHue nocneaoBaTeaIbHOTO U Nzyuutp Opranuzanys paboThl B UCCIIEIOBATEIILCKOM
MapauIeNIbHOTO COeTUHEHHI HMHCTPYKLHIO K pexnmMe
56 MIPOBOHHUKOB (J1aboparopHas pabora naboparopHoi
6) pabote 7 B
yueOHUKE
PaboTta 1 MOITHOCTB ITOCTOSTHHOTO § 106; ynpaxxaenue | OpraHu3anus ypoka Kak ypoKa-OBTOPEHHS C
TOKa 19, Bonpoc 4. Cm. 00s13aTeNIbHBIM IPUMEHEHHEM METO/1a PELICHHS
57 [8, c. 213—215] 3aja4y Ha MCIOJIb30BaHue POpMyII [T pacyera
IHEPreTHYECKUX XaPAKTEPUCTUK TOKA U 3aKOHOB
COCIMHEHHS TIPOBOTHAKOB
OnexTpoaBrKyIIas cuia. 3akoH Oma § 107, 108; OnbIT 127. DNeKTpoABIIKYIIAs CUIIA U BHYTPEHHEE
58 JUIS TIOJTHOW Lienu paccMoOTpeTh COIPOTHUBIICHHE UCTOYHKKA TOKa [4, ¢. 158, 159].
MPUMEPBI PELICHUS Omneit 128. 3akon Oma [y1s1 nosHOM nenu [4,
3ama4 Ha c. 307 c. 159—161]
Omnpenenenue DJIC 1 BHYTpEeHHETO N3yunThb Jns Hanbosree MOATOTOBIEHHBIX YYCHUKOB
COMPOTHUBIICHHUS] HCTOYHHUKA TOKA HHCTPYKIHIO K BBITIOJTHEHNE BTOPOTO BapHUaHTa pabOThI
59 (;mabopatopnas pabora 7) nabopaTtopHoOi «Ormpenenenne I/IC 1 BHYTpEHHETO
pabote 6 B COTIPOTHBIICHUSI UICTOYHHKA MO TOKY KOPOTKOTO

yaeOHUKe

3aMbIKaHus (rpaduaeckuiit MeTom)»




DJIeKTPHYeCKHii TOK B Pa3JIHYHbIX cpeaax (6 1)

BBOI[Hoe 3aHATHE 110 TEMC

§ 109 Hcnonb3oBaHue 0000IIEHHOTO IaHa

60 «DNEKTPUIECKUH TOK B PA3INIHBIX XapaKTEePUCTUKH 3aKOHOMEPHOCTEH MPOTEKaHUS
cpenax» TOKa B cpefie
61 DIEKTPUUECKHUI TOK B MeTajlax § 110. Cwm. [8, IIpoekT DnexTpuveckuii TOk
c. 223—226]
3aKOHOMEPHOCTH MPOTEKAHUS § 113.Cwm. [8, OmnsIT 162. 3aBUCUMOCTH CONPOTUBIICHUS
62 AJIEKTPUYECKOTO TOKA B c. 229— 231] MOJTYTIPOBOIHUKA OT TEMIIEpaTypsi [4, c. 197].
MOJIYTIPOBOJHUKAX 630mnbIT 164. 3aBUCUMOCTH CONPOTUBIICHHS
TIOJTYTIPOBOIHUKA OT OCBenieHHoctH [4, ¢. 199, 200]
3aKOHOMEPHOCTH MPOTEKAHUS TOKA B § 117. Cwm. [8, OmnsiT 141. SIBICHUE TEPMOIIEKTPOHHOM
BaKyyMme c. 241—246] smucenn [4, ¢. 175—177].
63 OnsiT 142. OHOCTOPOHHSISE MPOBOJMMOCTD U0/
[4, c. 178].
OmnsiT 143. BonbT-amnepHas XapakTepHCTHKA
mrona [4, ¢. 178, 179]
3aKOHOMEPHOCTH MPOTEKAHUS TOKA B § 119, 121. Cwm. [8, OmnsIT 148. D1€KTPONPOBOIHOCTH
MIPOBOIAIIUX JKUAKOCTSIX c. 247— 249] JMCTHIUTHPOBAHHON BOJIBI [4, c. 184].
64 OnbIT 149. D11eKTPOIPOBOTHOCTL PACTBOPA CEPHOM
KUCIOTHI [4, c. 184, 185].
OmnsiT 150. Dnektponus pacTBopa cyiabdara Meau
[4, c. 185]
3auer 1o Teme
65 «ONEeKTPUYECKHUH TOK B Pa3INUHBIX
cpemax», KOppeKIus, pe3eps
66-68 IMoBTOpenue (peseps) (3 u) 3ammTa npoekTa DIEKTPUUECKUH TOK




HoypO‘IHO-TEMaTH‘leCROC INIAHUPOBAHUE

11 kaacc
Ne Tema Koa KomnoneHTsI MeToanueckKue JlaTa
qac y4eOHMKA peKOMEeH AN IL1an | daxr

IJIEKTPOJINHAMMUKA (npoaosxkenne) (10 1)

MarnuTtHoe noJe (6 4)

CraruoHapHoe 1 §1,2.Cm. [9,c. 5—9] OneiT 130. MarHuTHOE 1M0JIE MOCTOSHHOTO
MarHuTHOE TOJIe ToKa [4, ¢. 162, 163].
OmnsiT 131. MarauTHOE 110J1€ TTOCTOSTHHBIX
MaruuToB [4, c. 162, 163].
OnbiT 133. Habmonenue kapTHH
MarHuTHBIX TToJIel [4, ¢. 165, 166].
OnbiT 135. B3aumoseiicTBue napauleabHbIX
TOKOB [4, ¢. 167—170]
Cuia Amnepa 1 § 3—5; paccMoTpeTh puMep JelicTBue npudopa MarHUTO3IEKTPUUECKOM
pemieHus 3aaa4m 1 Ha c. 24, 25 CHCTEMBI
Habmonenue 1 N3yunth HHCTPYKLUIO K KNMs1
JICHCTBUS naboparopHoii padote 1 B
MAarHuTHOTO TIOJIS Ha yueOHUKe
TOK (J1TabopaTopHast
pabota 1)
Cuna Jlopenna 1 §6. PaccMmoTpeTs mpumep OmnbiT 132. [leiicTBHe MarHUTHOTO TIOJIS HA
pelieHys 3a1a4u 2 Ha €. 25 U JNEeKTpUYecKue. 3apsisl [4, c. 164, 165].
ynpaxHeHnue 1, Bornpoc 4 OmnbiT 138. J[BHXKEHUE HIEKTPOHOB B
MarauTHOM Tionte [4, ¢. 173, 174]
MaruutHbie 1 §7.Cm. [9, c. 14—17, Tabmn. 1] OnpIT 139. MarnuTHas 3anuch
CBOIICTBa BelecTBa urdopmarmu [4, c. 174, 175].
OnbiT 190. 3aBUCUMOCTS (hEPPOMATHUTHBIX
CBOMCTB OT TeMIiepatypsi [4, c. 226]
3auer no Teme 1
«CraunoHapHoe
MarHuTHOE TI0JIe»

DJleKTPOMarHuTHasi MHAYKIus (4 1)

SIBnenue
3JIEKTPOMArHUTHON
WHIYKIIMU

1 §8,9.Cm. [9, c. 21—24]

OnbiTsl Dapazes. Y craHOBIEHUE TPUYUHHO-
CIIEICTBEHHBIX CBS3€H 1 OOBSCHEHHE
BO3HHKHOBEHMSI MHAYKLIHOHHOTO TOKa BO




BCEX CIIydasX.
OmnbiT 171. [loryuyenne HHAYKIIOHHOTO
TOKA IPH ABMKCHHHU NTOCTOSTHHOTO MarHuTa
OTHOCHTENILHO KOHTYpa [4, c. 209, 210].
OnbiT 172. TTonryyeHre MHAYKIILOHHOTO
TOKa IIPY U3MEHEHUH MarHUTHOW MHAYKIIMU
TOJISL, TIPOHU3BIBAIOIIETO KOHTYD [4, ¢. 210,
211]. IIpu 2 4 B HemeIIO pacCCMOTPEHHE Ha
YpPOKe 0COOEHHOCTEH BUXPEBOTO
AIIEKTPHYECKOTO TIOJIS U SIBIICHUS
CaMOHHAYKIIUH

8 Hanpasnenue § 10. Cm. [9, c. 24—26] Omnsit 175. lemoncTpanus npasuia Jlenna
HWHIYKITHOHHOTO [4, c. 213]. TIpu 2 4 B Henemo pazdop
Toka. [IpaBuio BOIIPOCA O BUXPEBBIX TOKAX U UX
Jlenna NPUMEHEHUH Ha TIPaKTHKe

9 VI3ydeHue siBICHHS V3y4uTh HHCTPYKIIUIO K Hcnons30BaHNe KOMITBIOTEPHON MOIIH
3JIEKTPOMArHUTHON nabopatopHoii padoTe 2 B SIBIIEHUS (IJIEKTPOHHBIN pecypc «OTKpbITast
UHIYKIIUU yueOHUKe ¢usukay). [Ipu 2 u B Hexemo
(;mrabopaTopHast paccMOTpeHHe 3aKOHa dJIEeKTPOMarHUTHOU
pabota 2) HUHIYKIHH

10 3ader 1o TeMe
«ONeKTpOMarHUTHas
AHITyKIHUS»,

KOPPEKLHs
KOJIEBAHUSA U BOJIHBI (10 4)
Mexannuyeckue konedoanus (1 u)

11 Omnpenenenne W3y4unTh HHCTPYKITUIO K 3amaga s HanboJIee HHTEPECYIOIINXCS
YCKOpPEHUS nabopaTtopHoii pabdote 3 B y4alUxcs: ¢ HOMOIIBIO MAsSTHUKA OLCHUTD
CBOOOIHOTO MaIeHUS yuebrmke. Cum. [9, ¢. 57—59] CBOI1 pocT
[IPU TIOMOLIU
HUTSHOTO MasiTHUKa
(;maboparopnas
pabora 3)

DJIeKTPOMAarHuTHbIE KoJiedaHus (3 1)
12 AHanorust Mexy §29.Cm. [9, c. 71—74] [enecooOpa3Ho 3amoHeHnE 0000IAroIIeH

MEXaHUYECKHUMH 1
3JIEKTPOMArHUTHBIMU
KOJIEOaHUSIMH

TaOJIMIIBI
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Pemenue 3agau Ha

VYupaxHenue 4, Bonpocsl 1—3;

KWMEI

XapaKTEePUCTUKH pPaccMOTpETh MPUMEp PeIIeHHs
3JIEKTPOMAarHUTHBIX 3amaun 1 Ha c. 110

CBOOOIHBIX

KoJse0aHuil

14 TlepemeHHbIH § 31, 37; ynpaxuenue 4, Boripocsl | OnmbiTel 18—21 (Bapuant 4) [3, c. 102].

IIEKTPUYECKUH TOK 4, 5 u ynpaxsenue 5, Bonpocst 1, | OnslT 38. YcTpoiicTBo U npUHIUI paboTh
2 WHYKIIMOHHOTO reHeparopa [3, ¢. 30—32]
IIpou3BoOACTBO, Mepeaaya U HCMOJIb30BAHNE YJIEKTPUIECKOii Y Heprum (2 4)
15 Tpancdopmaropsl § 38; ynpaxkHeHHe 5, BOIPOCHI OnbIT 60. YCTpoiicTBO U NPUHIMI PabOTHI
3—7.Cwm. [9, c. 93—095] onHo(dasHoro Tpancdopmatopa [3, c. 47,
48].
Onvimot 61—64. Boinpsmnenue
nepemennoco moka [3, c. 48—50]

16 TIpoussocTBo, § 39—41; kpaTKue UTOTH IJIABbI Ypok-koHpepeHus, K KOTOPOMY
nepeaaya u 5.Cm. [9, c. 95—97] y4ariyecs TOTOBST JIOKJIAbl, UCTIONb3Ys
HCTIONIb30BaHNE JOCTYIIHBIE HCTOYHUKY HHPOPMALUH
3JEKTPUIECKON
SHEprHu

Mexannuyeckue BOJHBI (1 1)
17 Bomna. CoticTBa § 42—46, 48, 54. Opranu3zanus U3ydeHus: MaTepraia Kak

BOJIH U OCHOBHBIC
XapaKTEPUCTUKU

Cwm. [9, c. 97—103, tabn. 17,
c. 116—123]

IpolLecca 3a0MHEHUS CPABHUTEIILHOM
TaOIMIB! (111 MEXaHUYECKUX U
AJIEKTPOMArHUTHBIX BOJIH) PU
napajuiebHOW TTOCTAaHOBKE
JIEMOHCTPALIMOHHBIX U (POHTAIBHBIX
IKCIIEPUMEHTOB.

OnbIT 58. Habnonenue nonepevyHsIx BOIH
[4, c. 86—388].

OnsIT 59. HabnroneHue npo1oiibHbIX BOJH
[4, c. 89].

OmnbIT 60. BoHbl HAa TOBEPXHOCTH BOAHI [4,
c. 89, 90].

OmnsIT 61. OTpaxkeHne MOBEPXHOCTHBIX
BoJH [4, c. 90].

OnbiTel 104—106. OTpaxkenue BoJjH [3,
c. 79, 80].

Onsitel 116, 117. [Tpenomnenue BoiH [3,

c. 85, 86].




Onbitel 118, 119. ITpoxoxxaeHue BOJIH
gyepe3 TPEyrosbHyIo mpusmy [3, c. 86].
Omnbitel 134—138. MuTepdepentms BoIH
[3, c. 97—100].

OnbiTel 151—153. Beryiue BoiHbI [3,

c. 112—115].

OmnbiTel 154—156. Tudpaxuus o [3,
c. 115—119].

OnbIThl 164—166. TTonsipu3arys BoiH [3,
c. 125, 126]

DJIeKTPOMArHUTHbBIE BOJIHBI (3 1)

18 Onebrtel ['epria § 49, 50 OnsIT 96. DIIEKTPOMAarHUTHBIC BOJIHBI [3,
c. 75]
19 N3o0perenue paguo § 51—53. Cm. [9, c. 124—126] Wzyuenne marepuana cTaTbu:
A. C. ITomoBeIM. Pangomkuu B. B., 'ycena
TTpuHIMIIBL JI. E.Kro uzobpen panuo? // dusuka:
pagrocBs3u E>xeHeenpHOE PUIIOXKEHHUE K Ta3eTe
«IlepBoe centsadps». — 1997. — Ne 16.
Onsit 180. Paguoynpasnenwue [3, ¢. 137—
139].
OneiT 185. YcTpoiicTBO U MPUHIIUT PabOThI
MPOCTEHILIEro paauonprueMHuka [3, c. 142,
143]
20 3ager 1o Teme KMt
«Konebanus u
BOJIHBI», KOPPEKIIUS
OITHUKA (13 4)
CaeToBbl€e BOJIHBI (7 1)
21 BeezeHue B ONTHKY Beenenue B ontuky. Cwm. [9, I'maBHast IeTb BBOJJHOM JISKIIMK — CO3aHKe

c. 132—135, ta6mn. 23]

o0m1ero (LeJI0CTHOTO) MPECTABICHUS O
COBPEMEHHBIX BO33PEHHSX HAa IPUPOLY
CBCTa U KOPNYCKYJIAPHO-BOJTHOBOM
nyamusme. Pe3ynbrat ek —
3aIoJIHeHUE 0030pHOM TaOIHUIIBI,
OpPHEHTHPYIOLICH HA H3YYCHHUE SBICHUN
TeMbl. 3aT0JIHeHHE TaOIHIBI TIPH
MapaJuieNIbHOM JEMOHCTPAIMY (PU3HUSCKHX




SIBIICHUI.

OmnbIT 61. [lonyuenue Tenn u nmomyrenu [1,
c. 148—150].

OnswiTel 120—122. TIpenomnenue ceera [3,

c. 86—89].
OmnpiT 148. Konpua Herorona [3, ¢. 108,
109].

OnsiT 149. MHTepdepeHius cBeTa B TOHKUX
ienkax [3, ¢. 110, 111].

OnbiThl 161, 162. [Tomyuenue
J(pakIHOHHOTO criekTpa [3, ¢. 122—124].
OnbiTel 167—169. Tonsipusanus ceta [3,
c. 126—129].

Onsbitel 173—179. SBnenue nucnepcun
(Bapuanrsl 3, 4, 5—7 (A, b)) [3, c. 132—
137].

OnsiT 196. OOHapy)EHHE BHELTHETO
tdoroaddexkra [3, c. 148—150].

OnsiT 198. OOHapy)KeHHE BHYTPEHHETO
doroaddekra u geMoHCTpaHsI PadOTHI
(doropesucropa [3, ¢. 151—153]

22 OCHOBHBIE 3aKOHBI § 60—62; paccmotpers npumepsl | OmbiT 123. [IpenomiieHue cBera B pu3Me
TEOMETPHUCCKOM pemrenus 3amad 1—6 na ¢. 187— | [3, c. 89, 90].

OITHUKH 191. Cwm. [9, c. 135—138, OnsIT 67. OTHOBPEMEHHOE OTPAKEHHE U

Tabi. 24] MpeJIOMIICHHE CBETa Ha TpaHUILIEe pa3nerna

nByx cpen [1, c. 158].
OmnbIT 68. 3akoHBI OTpaXkeHus cBeTta [ 1,
c. 158, 159].
OnsIT 69. M300pakeHre B IIIOCKOM 3epKalie
[1, c. 159, 160].
OmnbIT 72. 3aK0HBI TpeNOMIIeHHS cBeTa [ 1,
c. 164—167].
ITpu 2 4 B HEnENMIO pacCMOTPEHKE BOIIPOCa
«®Dopmyna TOHKON JIMH3BI)

23 OKCIepUMEHTATILHOE N3yunth HHCTPYKIUIO K OnpezesneHne OTHOCUTENILHOTO MOKa3aTeNs
HU3MepeHue naboparopHoii pabote 4 B MIPEJIOMIICHHS ABYMS METOJJAMU:
nokasarens yueOHUKe a) 6e3 MOMOIIU TPAHCIIOPTHPA;
MIPETOMJICHHS CTEKIIa 0) ¢ TOMOILBIO TPAaHCIIOPTUPA
(;maboparopHas
pabota 4)

24 DKCIIepUMEHTATILHOE W3yunth HHCTPYKIUIO K
olpesieNeHre nabopaTopHOi paboTe 5 B
ONTHUYECKOW CHIIBI U yueOHUKe
(hoxycHOTO

paccTosHus




coOuparomeil JMH3bI

(mabopatopnas
pabota 5)
25 Hucnepcus cBera § 66. Cm. [9, c. 144—148, Onsitel 173—179. SBnenue nucnepcuu [3,
tabi. 25] c. 132—137]

25 H3mepeHue AIUHBI W3y4uTh UHCTPYKIUIO K OcBOCHHUE 3KCIEPUMEHTAIBHOTO METOIA
CBETOBOU BOJIHBI nabopatopHoii padoTe 6 B OIICHKH JIJTMHBI CBETOBOM BOJHBI C IIOMOIIBIO
(;maboparopHast yueOHUKe J(QPaKIMOHHON peleTKU
pabota 6)

27 Ha6monenue Cwm. [9, c. 155—157] DKcIIepuMeHTaIbHOE HaOII0IeHN e
UHTephEepeHINY, BOJIHOBBIX CBOWCTB cBeTa. Onpedenenue
TUQpaKIuy U ONUHbBL 8ONHBL HO UHMEPDEPEHYUONHO
MOJISIPU3ALIIN CBETa Kapmune (xonvya Horomona) ¢
g;%i?;a%pﬂaﬂ ucnonvzosanuem gopmyner 1 Y niR

, 20e I, — paouyc Koavyd, n — e2o
nops0Ko8bill Homep; R — paduyc Kpususmul
JJEMEHTBI TEOPUU OTHOCHUTEJIBHOCTH (3 4)

28 DneMeHTHI § 75—78; ynpaxuenue 11, BricTpanBaHue MaTepuaia ypoka CorjacHo
CIeUaNbHOI TeOpUH BOIIPOCHI 1, 4. JIOTUYECKOH cXeMe IUKJIa IO3HAHUS: (haKThI
OTHOCHUTEIBHOCTH. Cwm. [9, c. 164—170] (Hanu4ne IpOTHBOpEUns) — mpobiiemMa
TocTynarer —> TUMNoTe3a-MOJCb — CICACTBUI —>
DWHITEeHHA AKCIIEPUMEHT (PJIEKTPOHHEII pecypc

«OTKpBITast U3MKAY).

29 DneMeHTHI § 79; ynpaxxuaenue 11, Bonpocst 2,

PETATUBUCTCKON 3
JMHAMUKH

30 Oo6o6mmarorie- Kparkue uroru riaset 9. Cwm. [9, Cucremarusalys MaTepuaia Mo JaHHOH
TIOBTOPUTENLHOE c. 171—174] TeMe ITyTeM TIOBTOPEHUS IIETIOYKH HAYTHOTO
3aHATUE IO TeMe MO3HAHUS. 3all0JIHEHUE TaOIHIBI C
«DOneMeHTHI (hopMynaMu IS CIy4aeB:

CIeHAaNbHON TEOpUH a) PEITHBUCTCKUE COOTHOIICHHUS MEXAY
OTHOCHUTEIILHOCTI Maccoil, JHepruei u UMIyJIbCOM JUIs
00BeKTa C HEHyJIEeBOM Maccoil mokos; 6) To
e 11l 00bEKTa C HYJIEBOH Maccoil MoKos
H3iayyenue u cnekTpsl (3 4)
31 Wznyuenue n § 80—86; kpaTKue UTOTHU IIABBI OnbiThl 187—191. [IpueMHUKH TEIIOBOTO

cnekrpsl. [lkana
SJIEKTPOMArHUTHBIX

10. Cm. [9, c. 179—185,
tabs. 30—33, c. 231—234]

uaydenus [3, ¢. 145, 146].
OnsiT 192. O0Hapyx)eHne HHOPaKPaCHOTO




U3ITy4EeHUN

M3JIYYCHUSI B CIUIONIHOM CIIEKTPE HArpeToro
tena [3, ¢. 146, 147].

OmnsiT 197. O6Hapyx)eHne
yIbTpauoIeTOBOTO U3NydeHus [3, c. 147,
148].

OnpIT 119. 3aBHCUMOCTD JTIOMUHECIICHIIMH
OT 4acTOThI BO30OYXxaroero ceera [ 1,

c. 251—253].

OmnsiT 120. 3aBucuMocTb GochopecueHInn
oT Temmepatypsi [3, c. 253, 254].
JIeMOHCTpaIHsi PEHTTEHOBCKMX CHUMKOB

32 Pemenue 3anaud no 1 N3yunTh HHCTPYKLUIO K KNMsI
teme «M3nyueHue u naboparopHoii padote 7 B
CIEKTPBD) C y4eOHUKe
BBITIOJTHEHUEM
1a00paTOpHOI
pabotsr 16/8
«Habmonenue
CIUIOIIHOTO U
JIMHEN4aToro
CIIEKTPOBY»
33 3ager 1o TeMe 1 (31eKkTpoHHBIHA pecypc «OTKpbITast
«Onrtukay, usukay).
KOPPEKIHs
KBAHTOBAS ®U3UKA (13 4) Cserobie kBantbi (3 4)
34 3aKOoHBI 1 § 87, 88. Cm. [9, c. 195—198] OnbiT 197. 3aKOHBI BHEIIHETO
doroaddekra doroaddekra [3, c. 150, 151]. Tlpu 2 u B
HEJICNIO MPUBEACHNE [ICTIOYKH HAyIHOTO
MIO3HAHUS, TIOSICHSIONIEH BOSHUKHOBEHHE
KBaHTOBOH (DM3UKH; paCCMOTPEHHUE
BOTIPOCOB MpUMEHEHHUs PoTodPeKTa Ha
MPAKTHKE
35 ®dotonsl. ['unoresa 1 § 89, 90; ynpaxuenue 12, OnbiTsl BaBunosa. BonHoBble cBoiicTBa
ne bpotins Bompock 3, 7. Cwm. [9, ¢. 200— yacruil. J{udppakuus 3nekrpoHoB. ['unoresa
204, 214—218] ne bpoiins (1923). BepositHoCTHO-
CTAaTUCTUYECKHUI CMBICI BOJH e bpoiins.
Tpunyun neonpedenennocmeti I etizenbepea
(coomHoweHus HeonpedeleHHocmell).
KopryckynsipHO-BOJHOBOH JTyasTn3M.
[lonsiTHE O KBAaHTOBOM U PENATUBUCTCKOMN
MEXaHHUKe
36 KBaHTOBBIE CBOIICTBA 1 § 91, 92. Cwm. [9, c. 209—211] OnpIThl 205, 206. DoTOXUMUYECKHE




CBETa: CBETOBOE
JaBJICHHUE,
XUMHYECKOE
JIEMCTBHE CBETA

peaxuuu [3, ¢. 157, 158].
[Ipu 2 4 B HEeIO pacCMOTPEHHE B HAYaJIe
ypoka omnbIToB Pesepdopaa

ATtomHas ¢pu3zuka (3 1)

37 KBanTOBBIC § 93-95.Cm. [9, c. 221—226] OnsiT 208. J[MCKPETHOCTH SHEPTETHUECKUX
nocrynatsl bopa. cocrostHuit atomoB [3, ¢. 158—163]
Wznydenue u (3neKkTpoHHBIH pecypc «OTKpbITast
HOIJIOIEHUE CBETA duzukay).
aTOMOM

38 Jlazepsr § 96. Cm. [9, c. 234, 235] PaccmoTpeHue B cpaBHEHUH CBOWCTB

JIa3epPHOT0 M3IIYYEHHUS U U3ITydEeHUs
0OBIYHOTO HCTOYHHKA CBETA

39 3ager 1o TeMam KHMper
«CBeTOBBIE KBaHTED»,

«AtoMHas uzukay,
KOPPEeKIHs
®Du3UKa AaTOMHOI0 /Ipa. JjieMeHTapHbIe YacTulbl (7 4)

40 H3yuenue TpekoB WnenTudukanus s1meMeHTapHO Ponuua H. A Uactpykmum k
3apsKEHHBIX YaCTHIL JaCTHUIIBI 10 €€ TPEKY. IpOoBeAeHUIO padoT npaktukyma «V3ydenue
10 TOTOBBIM Omnpenernenue 1o Tpekam TPEKOB 3apsHKEHHBIX YaCTHII IT0 TOTOBBIM
¢dororpadusm MHKPOOOBEKTOB UX HEKOTOPBIX dororpadusam» (M.: TIpoceewenue, 1976).
(;mabGopaTopHast CBOWCTB: 9HEPI'HH, UMITYJIbCA, [Tononckas JI. M. U3yuenue TpekoB
pabora 17/9) 3apsiaa, YAeNbHOro 3apsaa. Ponb 3apsDKEHHBIX YacTHll o Gororpadusm,

(usnyeckoi TeopHHU IS TIOJTy4eHHBIM B Kamepe Buibcona // dusuka:

WHTEPIPETALUH PE3YJIbTATOB EsxeHenensHOe NIPUIIOKEHNUE K ra3eTe

skcrepumenTa. Cwm. [9, c. 250] «ITepBoe ceHTsIOpsi». — 1998. — Ne 24
(anexTpoHHBIH pecypc «OTKpbITAs
usukay).

41 PagroakTHBHOCTH § 97—104. Cwm. [9, c. 250, 251] IIpaBua cMelIeHus Uit BCeX BUIOB

pacnaza. MexaHu3M OCYIIECTBIICHUs
npoueccoB pacmnana. EcrecTBeHHas U
UCKYCCTBEHHAs PaJIMOAKTUBHOCTD (UCOpUs
omkpuvimust). TpaHCYpaHOBBIE XUMHYECKUE
anemenTsl. Mapus Kiopu — eenuxas
srcenuguna-yyenwtil. Ilpu 2 1 B Hememro
n3ydeHHe 3aKOHa PaaroaKTHUBHOIO pachajia

42 OHeprus cBsi3u § 105; ynpaxxnenue 14, Bonpoc 5. | [Ipu 2 4 B Henenno — paccMOTpeHUE

ATOMHBIX AO€P

Cwm. [9, c. 241—244]

COCTaBa spa atoMa, BOIIpoca 0 AACPHBIX




PEAKIHAX U UX YHEPTETHICCKOM BBIXOJIC.
Os3HaKOMJICHHE C JBYMs ClIOcOOaMu pacdyera
SHEPIHHU CBS3U

43 Iennas spepHas 1 § 107- 109; ynpaxxuenue 14, U. B. Kypuamos — vloaiowuiics yuenwlil
peakuusi. AToMHast Bompoc 7. Cwm. [9, c. 254—256] Poccuu
INEKTPOCTAHIINS
(anexTpoHHBI pecypc «OTKpbITAs
dusukay).
44 IIpumenenue 1 § 111—113. Cm. [9, c. 252, 253, KHNM-zI
(dus3uKH siIpa HA 256, 257]
MPaKTHKE.
Buonoruueckoe
nelcTBrE
pazioaKTUBHBIX
HU3TyYEeHU N
45 DneMeHTapHbIe 1 § 114—115. Cm. [9, c. 261—265, | Ilpumepwbi 3anucell ypagrenuil,
YaCTHUIIBI tabm. 50, 51] MOOEUPYIOuuUx npoyeccol
83aumonpespawenull U pacnacos Yacmuy.
Memoo Detinmana
46 3ager 1o TeMe 1
«®Dwusnka siapa u
31eMeHTh DUy,
KOPPEeKIHs
3HAUYEHUE ®U3BUKU JJISA PASBUTHUA MUPA
N PABBUTHUSA NIPOU3BBOAUTEJIbHBIX CUJI OBIIIECTBA (1 4)
47 duzndeckast KapTUHA 1 § 127,.Cwm. [9, c. 269] duzndeckas KapTUHA MAPA KaK COCTaBHAS
MHUpa 4acTh €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.
Oposronus GU3NYECKOH KapTHHBI MUPA.
BpemeHHbIe U IPOCTPAHCTBEHHBIC
Macmrabsl BeeneHHO.
IMpenmer uzyuenus Gpuzuky; ee
MeTonoorust. Pu3mdecKue TEOpUH:
KJIacCUYeCKasi MEXaHUKa, MOJICKYJIsIpHast
(u3KKa 1 TEPMOTUHAMHUKA,
AJIEKTPOIMHAMMKA, KBAaHTOBasl PU3MKa
CTPOEHMUME A 3BOJIIOIIUA BCEJIEHHOMH (10 4)
48 HebecHast chepa. 1 §116,[11], § 1—3,5;[10], § 2— | JauHblii pa3aen usydaeTcs B Kypce GU3NKU
3Be3aHOE HEOO 4 [P YCIOBHH, YTO YPOKHU aCTPOHOMHUU B
49 3axonsl Kemepa 1 §117,[11],§8;[10],8§9 mIKoJie He nmposogsrces. Ilpu aToM maTepnan
50 Crpoenue 1 § 119,[11],§ 11;[10], § 8 BO3MOKHO 3aMMCTBOBATh U3 y4E€OHUKOB 110




COJIHEYHOM CHUCTEMBI

ACTPOHOMMUH, YKa3aHHBIX B CIIMCKE

51 Cucrema 3emiis — 1 § 118, [10], § 12,13 JUTEPATypPHI K IJIAHUPOBAHHIO
JlyHa
52 OO6u1ue cBeieHHs O 1 § 120 -122,[10], § 18, 20
CouHile, ero
WCTOYHUKHU SHEPTHH
Y BHYTpCHHEE
CTpOEHUE
53 dusnyeckas 1 § 123,]10], § 24, 25
TpUPO/IA 3BE3]1
3JIEKTPOHHBINA pecypc «OTKpbITast
dusukay).
54 Hama 'anaktuka 1 § 124,[10], § 28 3JIEKTPOHHBIN pecypc «OTKpbITast
dusukay).
55 IIpoucxoxneHue u 1 § 125,[10], § 29, 30—32
9BOJIIOLMS TaJTaKTHK.
Kpachoe cmemenne
56 KuzHb 1 pa3zym Bo 1 § 126,[10], § 33,
Bcenennoit
57 Peseps 1
IMoBTopenue (114)
58 MexaHuka 1 §1,2 (10 kacc)
59 Kunemarnka 1 §3 — 17 (10 xmacc)
60 Junamuka 1 §20 — 38 (10 xnacc)
61 3aKOHBI COXpPaHEHHS 1 §39 — 54 (10 xunacc)
B MEXaHHKE
62 MonexynspHas 1 §56 — 82 (10 xacc)
(dusmnka
63 OCHOBBI 1 §83—-122 (10 xm), §1—-17 (11
ANEKTPOAMHAMHUKH K1)
64 Kosnebanus u BOJTHBI 1 §18 — 58 (11 knacc)
65 Onruka 1 §59 —86 (11 knacc)
66 KsanroBas ¢usuka 1 §87—-115 (11 knacc)
67 Pemenne 3agaq 1 KNMBaI
68 Pemenue 3amau 1 KHUMsI




