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[MosicHuTEIbHASA 3aMUCKA

Paznensl mporpaMMbl TpaJUIIMOHHBI: MEXaHUKA, MOJIEKYJIsIpHAs (U3UKA U TEPMOJINHAMHUKA,
AIIEKTPOAMHAMUKA, KBaHTOBasI (prsuka (aToMHast pu3nka U GU3MKa aTOMHOTO SIIPa).

['naBHast 0cOOEHHOCTH MPOrPAMMBI 3aKIIFOYAETCS B TOM, YTO OOBEAMHEHBl MEXaHUYECKUE U
AIIEKTPOMArHUTHBIE KOJIeOaHust U BOJHBI. B pe3ynbpTare obseryaercs u3ydeHue nepBoro pasaena
«MexaHuKa» U IEMOHCTPUPYETCS €11l€ OJIUH ACHEKT €IUHCTBA IPUPOIbI.

[TporpaMMa umeeT yHUBEpCAIBHBIN XapaKTep, TaK KaK MOKET ObITh HCIIO0JIb30BaHa IpU
HOCTPOCHUH TIpoliecca 00yueHus: GU3UKe NpH 2- U 5S-4aCOBOM IPENoJaBaHuH, T. €. IPH
peanu3anuu 6a30BOroO M MPOGUILHOTO YpoBHEH cTanapta. MHpopmanus, OTHOCSAIIAsACS K
6a30BOMY YpOBHIO, HAOpaHa MPSAMBIM IIPUPTOM, OTHOCSIIASCS ke TOJIBKO K MPOPUIBHOMY
BBIJICNIEHA KYypcusom. B ckoOKax yKa3bIBaeTCsl YMCIIO YAaCOB MPHU 2- M 5-4aCOBOM BapHaHTaX
oOyuenus. Takum 0Opa3oM, co37aHbl YCIOBHS Ul BAPUATUBHOIO 00y4YeHUs (PU3HKeE.

[ToypouHO-TeMaTHUECKOE MIAHUPOBAHKE IO YUeOHMKaM IIPEJICTaBICHO B BUE Ta0JINLL
nocie nporpammsl. [IpeqnaraemMoe miiaHupoOBaHUE PacCYMTAHO Ha 00I1e00pa3oBaTe/IbHbIE
IIKOJIbI, B KOTOPBIX Ha U3y4eHHE Kypca (pu3uku oTBoauTCs 2 4 (6a30BbIN YPOBEHb CTaHIApTA)
win 5 9 (mpoduitbHBII ypOBEHB cTaHAapTa) B Henelnto (Beero 68 u /170 1 B rof), M COCTABICHO C
Y4€TOM MPAKTUYECKOTO ONBITA IPETOAaBaHMsl IPEAMETA B IOJHOM CpeHeN HIKOJIE.

B noypouHo-TemMaTnueckom niaaHupoBaHuU (cTosn0er] 3 TaGInIbl) OTMEUEHO, KaKUe YPOKHU
MPOBOASTCS NPH 2-4aCOBOM 00YUYEHHH, a Kakue He MpoBoadTcsa. OHaKO HEKOTOphIE
BaXHEHIINE AUIAKTUUECKUE DJIEMEHTBI YPOKOB, HE BKIIFOUEHHBIX B COKPALIEHHBIN KypC
00y4eHus1, IEPEHOCSTCS] YUIUTEIEM B YPOK € JpYroi TeMoi, mpuodpeTast 0osiee KpaTKui
XapakTep MO COAEPKAHUIO. ITO MO3BOJISIET HE MOTEPSITh CUCTEMHOCTh (PU3UUECKOT0 3HAHUS
JTa)ke B KpaTKOM Kypce. B TakoMm KOHTeKcTe yyamumcst yA00HO paccMaTpuBaTh HEKOTOPbIE
HOBBIE DJIEMEHTHI 3HAHUM B BUJIE 3a1a4. Hanpumep, cyTb onbplToB BaBuioBa MOKHO U3YYHUTh
IPU peIIeHNU IPOoOIEMHON CUTyalnu, chopMyIupOBaHHON B popme Gpusndeckoi 3agaun (cm.
[9, c. 208]).

Jlns obnerueHus Mojab30BaHUS TUIAHUPOBAHUEM STYEHKHU C TEMaMU YPOKOB, 00s13aTeJIbHBIMU
IIPY 2-4aCOBOM IIPENIOAABaHUM NPEAMETA, «3aIUTHD CEPhIM LBETOM. [I0 KaxaoMy ypoky B
MOYPOYHO-TEMATHUYECKOM TIAHUPOBAHUN TPUBOJUTCS] MECTOIOJIOKEHUE TUTAKTHIECKUX
AJIEMEHTOB B YueOHMKax (HoMmepa naparpado, 00pasiibl pelIeHus 3a1a4, HoMepa yIpaKkHEeHHH
Y 3aJ1a4 JIUT CaMOCTOSITEIbHOM paboThI), a TAKKE OTMEUEHBI BO3MOYKHBIC BApUAHTHI
JEMOHCTPALIMOHHOT'O SKCIIEPUMEHTA, MTOAEPKUBAOIINE TEOPETUUECKUI MaTepUal ypokKa, a B
HEKOTOPBIX CIIydasix U METOJIMYECKUE yKa3aHUs AJs 6osiee MPOyKTUBHOW OpraHu3aluu
II03HABATEJILHON 1E€ATENbHOCTH yJamuxcs. bosbias poias B INIaHUPOBAHUM YIEISETCS dTanam
3aKperIeHus], 000011eHus], cuCTeMaTU3alliy 3HaHUH, a TaK)Ke IMarHOCTUKE U KOPPEKLIUH,
OCHOBAHHBIM Ha aHAJIM3€ OINOOK IIKOJIHHUKOB.

[Tpu npoBeneHNN 3a4ETHBIX YPOKOB MPUMEPHBIN NEpeUeHb BUI0B ACSITEIbHOCTH yYalIUXCs
MOYKET OBITh CIEIYIOIUM.

Irtan 1. Beisinenue (00Hapy ) eHNE) TEOPETUIECKUX AIEMEHTOB 3HAHUN (AUITaKTHIECKUX
€MHMUII) B peaJbHOU JeMOHCTpauuH (cutyanun). Hanpumep, npu opranusanuy 3adera 1o Teme
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«Kunemarnkay ydaniumcs mpeiaracTcs 0XapakTepr30BaTh MOKAa3aHHbBIN YIUTEIeM BHU]T
MEXaHUYECKOTO JIBHKEHUS IO CKOPOCTH U TPACKTOPHUH.

Iran 2. Ouznveckuil TUKTAHT «J{OMOIHY MPEIOKEHUSD.

Jran 3. 3aganue no rpagukaM 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH OT BPEMEHH, OT IPYTHX
napameTpoB. Hanpumep, Bo Bpems 3aueta no teMe «KnuHemaTukay ydanmces rnpeajiaraercs
BBIMIOJHUTD CIEAYIOUINE 3a1aHUs [0 rpapuKaM CKOPOCTH, COJIEPKAIM HECKOJIBKO YYacTKOB:
a) YCTAaHOBUTE BUJI IBIDKEHUS Ha KaXKJIOM Y4acTKe; 0) ONpelenTe Ha4allbHYI0 U KOHCUHYIO
CKOPOCTH JIBUKEHUS; B) IOCTPONTE rpa@uK MPOEKIUN YCKOPEHHUSI; T') IOCTPOITE rpaduk
MPOEKIUHU TTEPEMEIICHUSI.

Irtan 4. 3anonaeHre o6odmarmux Tadbyuuil. B Tabauiry npoayKTHBHO MOMEIATh
dbopMynbHYIO U rpadudeckyro nHpopManuu 00 3ydaeMbIX 00BEKTaX UITU MPOIIeCcCax.
Hanpumep, npu npoBeaeHnn 3aueTa 1o TeMe « NeKTPUYECKUN TOK B Pa3IMUHBIX CpPelax»
1esecoo0pa3Ho 3anoJHeHNEe Ta0IUIBI T0 0000IIEHNIO 3aKOHOMEPHOCTEH MPOTEKAaHMS TOKA B
Pa3IMYHBIX TPOBOASIIMX CPEAAX MPU OMOPE Ha MOJIEIH UX MUKPOCTPYKTYPBI.

Jrtan 5. Penienrie ypoBHEBBIX SKCIIEPUMEHTAIBHBIX 3a]1a4.

Jrtan 6. KontponbHas paboTa 1o peneHno ypoBHEBbIX 3a/1a4.

J11st TOBBIIIIEHUST MHTEpEca K PU3NKE MOKHO BKITFOUUTH B 3a4E€THBIC MEPOTIPUSATHS
TUIAKTHYECKHUE UTPBI TUTIA «Y CTaMHU KBaHTOBOU (DM3HKU» (WK JTH0O0T0 APYroro pasuena),
KOTOPBIE TPOBOJIATCA 110 TIPABUIIAM HHTEIUIEKTYAIBHBIX UTP TUIA «Y CTaMHU MJIAJICHIIAY.

[Tpu nmepexoze oT 5-4acoBOro BapuaHTa K 2-4aCOBOMY BapUaHTY IPEMOAaBaHUS CIEAYET
OMUPATHCS Ha CIICTYIONINE UICH:

— BbIeNIeHUE s1pa GyHIaMEHTAIbHBIX 3HAHUN 33 CYET FeHepaIu3aliy B Buae (pU3nveckux
TEOpUH ¥ MPUMEHEHUS MPUHITUTIA [IUKJIMYHOCTH (B 3TOM YUHTEIIO TOMOTYT KHUTH
1O. A. Cayposa [8, 9]);

— coxpaHeHHe 0oJIbLIeH YacTH J1abOpaTOpHbIX padoT;

— COKpallleHHue YPOKOB pEIIeHHUs 3a/1aY;

— COBMEIICHHE ITArlOB 0000IIEHN s, KOHTPOJIS U KOPPEKTUPOBKH YICOHBIX JOCTHKCHUN
yualxcs; npruoopeTeHne MpoIeccoM KOHTPOIIS HHTETPATUBHOM (DYHKITUH.

Takum o6pa3om, npu ucnoias3oBanun Y MK Bo3MoxkHaA BapruaTHBHAs OpraHU3aIus mpoiecca
oOydeHus (pu3MKe B CTapIIeM 3BEHE IIKOJIbl — Ha 0230BOM M MPOQPHUILHOM YPOBHSX.

10—11 KJIACCHI

136 4/340 4 3a 1Ba roga o0y4yeHus (2 4/5 4 B HeleJ10)

1. BBenenue. OcHOBHBIE 0COOEHHOCTH
¢puznueckoro merona ucciaenoBanud (1 4/3 q)

®du3nka KaKk HayKa ¥ OCHOBA €CTECTBO3HAHUS. DKCIIEPUMEHTAIBHBINA XapakTep (PU3nKH.
dusnueckue BeTUUMHBI U UX U3MepeHne. CBs3u Mex 1y Gu3ndeckuMy BenndruHaMu. HayuHslit
METO/I TIO3HAHMSI OKPYKAIOLIET0 MHUpa: IKCIIEPUMEHT — T'MII0Te3a — MOJIe€Ib — (BBIBOJIbI-
CJIEJICTBUS C YUETOM TPAaHUL] MOJENIN) — KPUTEPUAIbHBIN 3KCIEpUMEHT. Pu3nuecKas Teopusl.
[TpuOmmxkeHHbIN XxapakTep GU3NYECKUX 3aKOHOB. Modenuposanue asieHull U 06beKmos
npupoosl. Ponb mamemamuku 6 gpuzuxe. Hayanoe mupoBozspenue. [lonsmue o gusuueckou
KapmuHe Mupa.

2. Mexanuka (22 4/57 4)

Knaccuueckas Mmexanuka kak ¢pyHaaMeHTanbHas pusnueckas reopus. [ paHuis! ee
MPUMEHUMOCTH.
Kunemarnka. Mexannueckoe n1prxeHue. MarepuanbHas Touka. OTHOCUTENBHOCTh



MeXaHM4YecKoro aBwxeHus. Cucrema orcuera. Koopaunarel. IIpocmpancmeo u epems 6
Knaccuueckou mexanuxe. Pannyc-sexktop. Bekrop nepemenienusi. CKOpocTh. Y CKOpEHHUE.
[TpsamonuHeHOE TBUKEHUE C TOCTOSTHHBIM ycKopeHneM. CBoOoHOe magenue Ten. J[Bmkenne
TeJa 10 OKPYKHOCTHU. Yenoeas ckopocms. LIeHTpOCTPEMUTEIBHOE YCKOPEHHE.

KunemaTuka tBepaoro rena. [loctynarenbHoe nBukeHue. BpaiarenbHoe 1BUKeHNE
TBEPJOTro TeJa. YTIIJIOBAs U JIMHEHHAs: CKOPOCTH BpAlLCHHUSL.

Junamuka. OcHOBHOE yTBepkeHue MexaHuku. [lepbiit 3akoH HeroTona. HepunanbHble
cuctemsbl orcuera. Cumna. CBs3b MEXKy CUIION U yckopeHueM. Bropoii 3akon HetoTona. Macca.
Hpunyun cynepnosuyuu cun. Tperuid 3akoH Herotona. IIpuHuun oTHocurensHOCTH [anumnes.

Cuubl B npupoae. Cuiia TAroTeHUs. 3aKOH BCEMUPHOTO TAroteHus. [lepBas kocMuueckas
ckopocTh. Cuina TsxecTu u Bec. Hegecomocmo. Cuna ynpyroctu. 3akoH I'yka. Cuibl TpeHusl.

3aKoHbI cOXpaHeHHus B MexaHuKke. MIMmynbe. 3aKkoH coxpaHeHus UMITysibca. PeakTuBHOE
newkenue. Pabora cunbl. Kunernueckas sueprus. [lorennuansHas sHeprust. 3aKOH COXpaHEHUs
MEXaHUYECKON YHEPTUU.

Hcnonp30Banne 3aKOHOB MEXaHUKH [T OOBSICHEHUS IBUKECHUSI HEOSCHBIX TEI U JIS
Pa3BUTHUSL KOCMUYECKUX UCCIIEI0OBAHUM.

Cmamuka. Momenm cunwi. ¥Ycnoeus pasnosecus meepoozo meia.

Dponmanvusie 1adopamopHbvle padomul

1. JIBuxeHue Tena no oKpyKHOCTH MO I€UCTBUEM CHJI YIIPYTOCTU U TSHKECTH.

2. M3ydeHune 3aKkoHa COXPAHEHUS MEXaHUYECKOI SHEPTUu.

3. Moaexyasipuas ¢uszuka. Tepmonnnamuka (21 4/51 u)

OcHOBBI MOJICKYJISIPHOM (PM3UKH. BO3HUKHOBEHNE aTOMUCTUYECKON THIIOTE3bI CTPOCHUS
BEIIECTBA U €€ SKCIIEpUMEHTaIbHbIE J0Ka3aTeabcTBa. Pasmepsl 1 Macca Mmosiekyn. KonnuectBo
BemecTBa. Mob. [locrostnaas ABoraapo. bpoyHoBckoe aBukeHue. Cuiibl B3aMMOAEHCTBUS
MoJiekys. CTpoeHne ra3000pa3HbIX, KUAKUX U TBEPAbIX Tell. TernaoBoe ABMKEHNE MOJIEKYIL.
Mogens uneansHoro rasa. I panuyst npumenumocmu mooenu. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETUUECKON TEOpHH rasa.

Temneparypa. JHeprus TenJI0BOro ABHKEHHUS MOJeKYJ1. TermioBoe paBHOBECHE.
Ornpenenenne Temneparypbl. AOCotoTHas Temneparypa. Temmneparypa — mepa cpeaHen
KMHETUYECKOW YHEPTUU MOJIEKYJ. MI3MepeHne CKOpoCTel IBUKEHUS MOJIEKYJI rasa.

YpaBHeHHe COCTOSIHUS HACATBHOIO ra3a. YpasHeHnue Menzeneesa — Knaneiipona.
I'a30BbIC 3aKOHBI.

Tepmoannamuka. BHytpennss sneprus. Pabora B TepmoanHamuke. KonuyecTBo TEIIOTHI.
Tennoemkocts. [lepBriii 3aK0H TepMoauHaMuku. M3omnponieccel. M3omepmor Ban-oep-Baanwca.
Aouabammwiii npoyecc. BTopoil 3aK0H TepMOJIMHAMUKH: CTATUCTHYECKOE UCTOJIKOBAaHUE
HeoOpaTUMOCTH nporeccoB B mpupojie. [lopsaok u xaoc. TennoBble 1BUraTeNn: ABUTaTENh
BHYTPEHHEI'0 CrOpaHus, Au3eib. Xo100unvruk: ycmpoticmso u npunyun oeticmeus. KI1J
nBurareneil. Ilpobnemsi sHepeemuKu u 0Xpansl OKpys#caroujeli cpeowl.

B3aumHoe npeBpaieHue xKuaAKocTel u razos. TBepasble Tena. Mooens cmpoenus
arcuokocmeti. Viciapenue u kunenue. Hacolennslil map. BnaxkHocts Bo3yxa.
Kpucrannuueckue u amopduslie tena. Modenu cmpoenus meepovix men. [lnasnenue u
omeepoeganue. YpasHerue meniogo2o baianca.

@ponmanvHovle 1a00pamopHvle padomol

3. OnbITHast mpoBepka 3akoHa [ eit-Jlroccaka.

4. Onvimuas npoeepka 3axona boiina — Mapuomma.

5. Uzmepenue mooyns ynpy2ocmu pe3umbi.

4, dnexkrpoaunamuka (32 4/74 4)



DJIEKTPOCTATHKA. DIEKTPUUECKUH 3apsil U JIEMEHTAPHbIE YaCTHUIIbl. 3AaKOH COXPAHEHUs
3JIEKTpUYECKOro 3apsaa. 3akoH Kynona. Dnexkrpuueckoe nose. HanpsikeHHOCTh
aneKTpuueckoro nojs. [IpuHuun cynepno3uuuu noseu. [IpoBoAHUKH B 3IEKTPOCTATUUECKOM
nosie. J{usnexktpuku B anekTpudeckom nose. [lonspuzanus ausnextpukos. [loTeHnnaabHOCTD
JIEKTpOCTaTUYeCKOro nouis. [loTeHnnan u pa3HOCTh MOTEHLINATIOB. DJIEKTPOEMKOCTb.
Kongencaropbl. DHeprus 3JeKTPUUECKOTO MO KOHIeHcaTopa.

ITocTosinubIii d1ekTpUYecknid ToK. Cuiia Toka. 3akoH OMa Ui ydacTKa LEeMu.
Conporusnenue. dnekrpuueckue nenu. [locnenoparenbHoe U napamieIbHOE COSTUHEHUS
POBOAHKUKOB. PaboTa M MOITHOCTB TOKA. DIIEKTPOIBIKYIIAs criia. 3akoH Oma JijIs TOJTHOU
LEMu.

DJIeKTPUYECKUH TOK B PA3JIMYHBIX Cpeiax. DJIECKTPUUYECKUN TOK B METaJIIaxX.
3asucumocms conpomusnenus om memnepamypul. Céepxnpogooumocms. 1101ynpoBOTHUKH.
CoOcTBeHHAas U MPUMECHAs! TIPOBOJMMOCTH MOIYITPOBOIHUKOB, p—H-TIEPEXOI.
[TonynpoBOAHUKOBBIN AUO. TpaH3UCTOP. DNEKTPUUECKUN TOK B KUIKOCTIX. DINEKTPUUCCKUI
TOK B BaKyyMe. DJIEKTPUUECKU TOK B ra3ax. [lna3ma.

MaruuTtHoe noJie. Bzaumogeiicteue TokoB. MarautHoe nose. UHIYKIES MarHUTHOTO MOJIS.
Cuna Amnepa. Cuna JlopeHiia. MaruuTHbIe CBOMCTBA BEIIECTBA.

DJIeKTPOMAarHuTHasi MHAYKIUsA. OTKPBITHE JIEKTPOMAarHUTHOU nHAYKIMHU. [IpaBuio
Jlenua. SnexkmpousmepumenvHrvie npubopsl. MarHuTHBIN TOTOK. 3aKOH 3JIEKTPOMArHUTHOM
uHaykuuu. BuxpeBoe snextpudeckoe nojue. Camounaykuus. MHIyKTUBHOCTh. DHEprus
MarHUTHOTIO NoJs. Maenumnueie ceotlicmea eujecmsa. DIEKTPOMArHUTHOE TIOJIE.

@ponmanvHole 1adopamopnsle padonvl

6. M3y4eHne mocie0BaTeIbHOTO U TapalljIeIbHOTO COSAMHEHUI MTPOBOTHUKOB.

7. N3mepenne D/1C 1 BHYTpPEHHETO CONPOTUBIICHUSI UCTOYHHUKA TOKA.

8. Onpeoenenue 3apsoa sn1exkmpona.

9. Habnronenue neicTBUS MarHUTHOTO TOJIS HA TOK.

10. 3y4yeHue siBIeHUS 3IEKTPOMArHUTHOW WHIYKIUH.

5. Kosiebanusi u BosiHbI (10 u/31 4)

Mexanuueckue koaedanus. Ceob6oounvie konebanus. Mamemamuueckuti Masmuux.
T'apmonuueckue xonebanus. Amniumyoa, nepuod, yacmoma u gaza xonebanuii. Bvinyscoennuvle
konebanus. Pesonanc. Aémokonebanus.

duiekTprueckue Koaedbanus. CBoOoHbIE KoJeOaHUs B KojebaTenbHOM KoHTYpe. [lepros
CBOOOJTHBIX 3JIEKTPUUECKUX KoebaHui. BeinykaeHHble kosnebanus. [lepeMeHHbIN
ANEKTPUUECKHUH TOK. AKmusHoe conpomusienue, eMKocmy U UHOYKMUBHOCMb 8 Yenu
nepemennozo moxa. Mowmnocms 6 yenu nepemennoz2o moxa. Pezonanc 6 snexkmpuueckoii yenu.

IIpousBoacTBO, Nepeaaya U NOTpedIeHHe YIeKTPHUECKOii JHeprun. [ eHepupoBanue
snepruu. Tpanchopmarop. Ilepenaya snekTpruueckoil SHEPIUN.

Mexanuueckue 6oanvl. [Ipodonvusie u nonepeunsie gonnvl. nuna eonnvl. CKopocms
pacnpocmpanenus 8011l 38yKkoable 6onnbl. Uutepdepennns BonH. [Ipunuun [toiirenca.
Judpaxius BoH.

DJIeKTPOMarHMTHbIE BOJIHBI. V31ydeHne 3J1eKTpoMarHuTHHIX BoJH. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJH. [IpuHIMT paanocss3u. TeneBuaeHue.

Dponmanvuas nabopamopnasn padoma

11. Onpenenenuie ycKkopeHHs CBOOOIHOTO MAJACHUS C TOMOIIbIO MasiTHHUKA.

6. OnTuka (10 4/25 4)

CaetoBble myuu. 3aKOH IpeaoMiieHus cBeta. [lonnoe enympennee ompadsicenue. 1lpuszma.
®opmyna TOHKOH arH3BL. [lonyueHne n3006paxxeHus ¢ MOMOIIBIO JTUH3BL. Onmuueckue npubopbi.
Hx pazpewarowas cnocobnocms. CBETO3EKTPOMarHUTHBIE BOJHBL. CKOPOCTH CBETA U METO/IbI



ee m3mepenus. Jucnepcus csera. Uatepdepenmus ceera. Korepentnocts. JIudpakuus cera.
Hudpaknuonnas pemietka. [TonepednocTs cBeTOBBIX BoJH. [Tomsipusanus ceera. Mznmydenue u
cnektpsl. 11Ikana 37€KTpOMarHUTHBIX BOJIH.

DponmanvHsle 1ab6opamopuvle padomol

12. M3mepenue noka3aTess MpeioMIICHHUS CTEKJIA.

13. Omnpenenenrie ONTHUECKON CHIIBI U (POKYCHOTO paccTOSHUSL COOUPAIOILIEH JIMH3BI.

14. 3smepeHue nauHbI CBETOBOW BOJIHBI.

15. Habmonenne natepdepeHinn u qudpakiuy CBeTa.

16. HaGxnroieHue CIUIONIHOTO U JIMHEHYATOrO CIIEKTPOB.

7. OCHOBBI CHIEMATBHON TEOPUU OTHOCUTEJIBbHOCTH (3 4/4 1)

[TocTynaTel TEOpUU OTHOCUTENBHOCTH. [[pUHIIMIT OTHOCUTENBHOCTH DUHINITEHHA.
ITocTostHCTBO CKOpOCTH cBeTa. [Ipocmpancmeo u 8pems 6 cneyuanrbHou meopuu
omuocumenvrHocmu. PensTuBucTckas AuHaMuka. CBsi3b Macchl U JHEPIHH.

8. KBanTtoBas ¢pusuka (13 4/36 u)

CaeroBble KBaHThI. TermnoBoe uanyuenue. [locrossanas [lnanka. @oroaddexr. YpaBHenue
Onnmreitna s porodddexra. Doronst. Onbitel JlebeneBa n Basuiosa.

ATtomuas ¢pusuka. Ctpoenue atoma. OnbiTel Pesepdopna. KBanrossie nmocrynarsl bopa.
Mogens atoma Bogopoaa no bopy. Tpynnoctu teopun bopa. KBanrosas mexanuka. I'unoresa
ne bpoitns. Coomuowenue neonpedenennocmeii I etizenbepea. KopmyckynsipHO-BOTHOBON
nyamu3m. udpaxus snekTpoHos. Jlazepsr.

Du3nKa AaTOMHOIO0 AApa. MeToabl perucTpalunu 31€MEHTapHbIX YacTull. PainoakTuBHbIE
npeBpalieHys. 3aKOH paJloaKTUBHOIO paciiaja U ero ctaTucTuyeckuil xapakrep. [IporonHo-
HEUTPOHHAs MO/IEb CTPOSHMSI AaTOMHOTO siipa. JleekT Macc 1 SHEeprus CBA3U HYKJIOHOB B sJIpe.
Henenue u cunres saep. AnepHas sneprerrka. Pu3nka JI€MEHTAPHBIX YaCTHII.
Cmamucmuyeckuil xapaxmep npoyeccos 8 Mukpomupe. Anmuyacmuyeoi.

Dponmanvuan nabopamopuasn paboma

17. N3y4yeHue TpeKoB 3apsKEHHBIX YaCTHIL.

9. Ctpoenue u 3BoJionus Beenennoii (10 4/20 v)

Crpoenune Conneunoii cuctemsl. Cucrema 3emnsi—JIyna. ConHue — Ompkaiiias K Ham
3Be3/1a. 3B€3/Ibl U MICTOUHUKH UX 3Hepruu. CoBpeMeHHbIE NPEICTABICHHS O POUCXOXKICHUH U
sBosroru CoHIa, 3Be3/1, TATaKTHK. [[pUMEHIMOCTh 3aKOHOB (PU3HKH JUIsT O0BSICHEHUS
HOPUPOBI KOCMUYECKUX OOBEKTOB.

10. 3navenne pu3nku AJs1 MIOHUMAHHUSA MUPa
U pa3BUTHUS NPOU3BOAUTENbHBIX CHJI (1 4/3 1)

Enunas ¢usmdeckas kaptuna mupa. yHnaMeHTaapHble B3auMoAecTBus. Ousnka u
HAayYYHO-TCXHHUYCCKas pCBOJIOIHA. dusuka u KYJbTYypa.

Dponmanvuasn nabopamopuasn paboma

18. MozaenupoBaHHe TPASKTOPHI KOCMHYECKUX alIIapaToB ¢ MMOMOIIBI0 KOMITBIOTEPA.

Oo6o0marniee nopropeHue — 13 4/21 4
JlaGopaTopHsiii npakTukymM — 0 4/15 4



HoypquO—TeMaaneCKoe INIAHUPOBAHHUEC

10 xkiaace

3arosioBku rpag B Tadaumax:

1 — Ttema ypoka;

2 — HOMeEp ypoOKa C HayaJla Tojla ¥ B TeMe MpHU 5-4aCOBOM MpernoaaBaHuu (IpoduIbHbIN

YPOBEHb CTaHapTa);

3 — HOMep ypoKa C Hayaya rojia 1 B TeMe Ipu 2-4acoBOM IpenoaaBaHuu (0a30Bblid YpOBEHb

CTaHJapTa);

4 — COOTBETCTBYIOIIME KOMIIOHEHTHI yueOHUKA (raparpadbl, 3a71a4r) U KHUT JJIS YIUTEIS;
5 — MeToauYecKre peKOMEHIAINY U BAPUAHTHI JIEMOHCTPAIIMOHHOTO KCIICPUMEHTA.

1 2

3

4

5

BBEJIEHUE. OcHoBHbIe 0c00eHHOCTH (pU3HMUECKOr0 MeTOAa HCCaeJ0BAHUS

3 u/14)

Ouzuka 1(1)
1 MO3HAHKE MUPA

dusnveckue 2(2)
BEJIMYHHBI

dusnvecKas TEOPHsL. 3(3)
dusnyeckas KapTHHA

Mupa

MEXAHHUKA (57 u/22 u)

Beenenue. Uro takoe | 4(1)
MeXaHHKa

KHUHEMATHKA (20 4/7 4)
OCHOBHBIE MTOHATHUS 5(2)
KUHEMaTHKA

Pemrenne 3a1aq mo 6(3)

TeMe «JIEMEHTBI
BEKTOPHOH anreOpsl.
Ilyte u nepemenieHue»

CKOpOCTb. 7(4)
PaBrOMepHOE
MPSIMOJIMHEWHOE

nexenue (PITI)

OTHOCHUTENFHOCTD 8(5)
MEXaHHIECKOT0

JBIOKEHUSL. [IpruHIHIT
OTHOCHTEIIBHOCTH B
MEXaHHUKE

1(3)

2(1)

3(2)

4(3)

Beenenue 1o
3aroJIOBKa
«Dusnueckue
BEJIMYUHBI U UX
U3MEpEHNE»

Bsenenue; § 29

§1,2,23

§3-8

§5—8
(moBTOpEHHE)

§9,10;
paccMoTpeTh
NpPUMEPBI PEIICHHS
3a7a4 Ha c. 26 u
ynpakHeHue 1

§ 11,12, 30;
paccMoTpeTh
TIPUMEPHI PEIIEHHS
3agay Ha c. 30, 31

PackpbITHe EMOYKH HAYIHBIN SKCIIEPUMEHT —>
(u3nUecKas TUIOTe3a-MOJIeNIb —> QuU3nYecKas
TEOpUsi —> KPUTEPUATHHBIN IKCIIEPUMEHT

3HAKOMCTBO C KaTeropusiMH (GU3HUECKOTO 3HAHHUS.
O000IEHHBIH TU1aH XapaKTEePUCTUKU (PU3NIECKOH
BEJINYHHBI

CrpykTypa GhyHIaMEHTaIbHOM (pU3nUecKoit Teopuu.
ITpuHIUI COOTBETCTBUS

OmnbiT 1. Mexanuveckoe aBrwkeHue [4].
Knaccuueckas MexaHuka Kak Gpusnyeckas TCOpus C
BBIJICJICHHEM €€ OCHOBAaHUH, s/Ipa 1 BEIBOJOB

OnpIT 3. OTHOCUTENBHOCTD ABIKEeHHS. CHCTEMa
orcueta» (4, c. 28]

I'padmueckoe mOCTpoeHNE BEKTOPOB MEPEMEICHHUS
IO 3aJJaHHOH TPAeKTOPUH, BEKTOPA CYMMBI HIIH
Pa3HOCTH JBYX WJIM HECKOJIBKUX BEKTOPOB;
OIIpeeeHNEe COCTaBILIIOLINX BEKTOPOB [0 BEKTOPY
CYMMBI WJIH 110 BEKTOPY PA3HOCTHU NPH 3aJaHHBIX
HanpaBleHHsX. PacueT Moayns nepemerieHus mno
3aJJaHHBIM POEKLUAM

OnsbIT 6. [IpsAMonnHEiHOE paBHOMEPHOE IBUKEHUE
[4, c. 27, 28].

OmnbIT 7. CKOPOCTH PABHOMEPHOTO JIBHKEHHS
(Bapuanr B) [4, c. 32]

OnsIT 6. [TpsMonuHeiiHOE U KPUBOJIMHEIHOE
nBkenue [4, c. 27, 28].

OmnbIT 4. OTHOCUTENBHOCTD MTEPEMEIEHUS 1
Tpaekropuu [4, c. 28, 29]



Pemenune 3agau Ha
OTHOCHUTEJILHOCTD
MEXaHUYECKOTO
JIBHOKEHHS

AHanuTHyeckoe
OIMCaHue
PaBHOYCKOPEHHOTO
TIPSIMOTTUHETHOTO
JIBHKEHUS

(PYILT)

Pemenue 3anau mo
Teme
«XapaKTepUCTHKH
PITT u PYTII»

CB000OHOE MMaacHIE
TEJ — YaCTHBIN
ciyqait PYITT

Pemenne 3ama4y Ha
CBOOOIHOE MaJICHHE
TEI

PaBrOMEpHOE
JIBIDKCHUE TOYKH IO
okpyxHocta (PZ1O)

DEeMEHTHI
KUHEMAaTHKH TBEPJIOTO
Tena

O6o0maroie-
TIOBTOPUTEIBHOE
3aHATHUC 10 TEMEC
«Kunemaruka»
(I qacts)

O06o6maronie-
MOBTOPUTEIIHHOE
3aHATHE TI0 TEMe
«Kunemarukay (11
YacTh)

3auer 1o reme
«Kunemaruka»

Ypok KOppeKLHUH 10
Teme «Kunemarukay,
pe3eps

JuHamuka u cuiibl B npupoze (20 4/ 8 u)

Macca u cuia. 3aKOHBI
HrroTona, ux
SKCIEPUMEHTAILHOE
TIOITBEPXKICHHUE

9(6)

10(7) 5(4)

11,12
(8,9)

13(10) | 6(5)

14(11)

15(12) | 7(6)

16 (13)

17(14)

18(15)

19,20
(16, 17)

8(7)

2123
(18—
20)

24,25
1.2

9(1)

VYnpaxuenue 2

§ 13—16;
paccMoTpeTh
MIPUMEPBI PEIICHHS
3ama4 Ha c. 39, 40

§ 9—16
(moBTOpEHUE);
paccMoTpeTh
yrnpaxHenne 3

§ 17, 18;
paccMoTpeTh
MIPUMEPBI PEIIeHHs
3a1a4 Ha c. 45—47

Vupaxuenue 4

§ 19—21;
paccMoTpeTh
IIpUMeEp PEeLIeHUs
3a/a4M Ha c. 56 u
yOopaxHeHue 5

Cm. [8, c. 16, 17]

Kpatkue utoru
raaBbl 1 ¥ T71aBeI 2

Cwm. [8, c. 21]

§ 22,24—28;
paccMoTpeTh
IIPUMEPHI PEeLICHHS

3a1a4 Ha ¢. 80—83.

Kiaccuueckuii 3aK0H CIIOKEHUSI CKOPOCTEH IS ABYX
CIy4aeB:

a) epeMeIleHHs TTapalIeIIbHBL,

0) nepemenieHus NepreHauKyIIpHbl. FHepiuaibpHble
CHCTEMBI OTCYETa U MPUHIUI OTHOCUTEIBHOCTH B
MEXaHHUKE

Omnsit 8. [IpssmonmHeiiHOE paBHOYCKOpEHHOE
nmewkenue [4, c. 34, 35].

Omnsit 10. M3mepenue yckopenus. Akcenepomerp [4,
c. 37, 38]

[MonGop pasHOOOpa3HBIX 33/1a4: KOJIUYECTBEHHBIX,
rpaduuecKux, IKCIepUMEHTAIBHBIX

Omnsit 11. [TageHue Ten B BO3IyXe U pa3peKeHHOM
npoctpancTse [4, c. 38].

OnbIT 26. TpaekTopHs ABWKEHUS TN, OPOIIEHHOTO
TOPU3OHTAJIBHO [4, ¢. 56].

OmnsIT 27. Bpems nBukeHus Telna, OpOIICHHOTO
TOPU3OHTAJBHO [4, ¢. 56, 57]

JIBrkeHHE B BEPTUKAIBHOM HAIPABJICHHH, IO
YIJIOM K TOPU30HTY ¥ C HAYaJIbHOM TOPH30HTAIBHOM
CKOPOCTBIO. AHATMTHYECKOE OINMCAHNE YKA3aHHBIX
CllyJacB

OmnbIT 13. PaBHOMEpHOE IBIKEHUE 110 OKPY>KHOCTH.
Jluneiinast ckopocts [4, c. 41]

YrnoBoe yckopenue. CBsi3b MeXAY JTUHEHHBIMU U
YIJI0BBIMU XapaKTEePUCTUKAMU

IToBTOpEHKE 1 cucTeMaTH3alKs yd4eOHOro MaTepyana
1o kuHeMaTHke. [loctpoeHne o6o01maromei cxemsl,
oTpaskarollel cBa3b NoHATHH B TeMe. [loBTopeHue
OCHOBHBIX BUJIOB IBMKEHUS U CIIOCOOOB X
AQHATUTUYECKOTO U TPa)UueCKOTO OMUCAHUS

Pemrenne 3aa4 Ha UCTIONB30BaHUE (GOPMYT IS
OCHOBHBIX BUJIOB JIBUKCHHUS.

Yrenne rpaduKoB, ONpe/ICNICHIE BUAOB ABIDKCHHS Ha
MIPAKTHKE

PeKOMeHHaHI/II/I K OpraHusanuu 3a4€THBIX YPOKOB B
MOSICHUTEJILHOM 3aIMUCKE K nporpamMmme

Onsit 14. TIprMeps! MEXaHUUECKOTO
B3anuMoelicTeus [4, c. 42, 43].

OnpiT 15. Cuna. Usmepenue cuitet [4, c. 43, 44].
Omubit 16. Croxenue cun [4, c. 44].



Pemenue 3amay Ha
3akoHbl HeroTOHA
(1 gactsp)

Pemenne 3amau Ha
3akoHbl HeroTOHA
(Il wactp)

Cumbl B MEXaHHKE.
I'paButanoHHbIe
CHJIBI

Culla TSOKECTH U Bec

Pemenwne 3agayu mmo
TeMe
«["paBuUTaINOHHBIE
cuiibl. Bec Tena»

Hcnons3oBanue
3aKOHOB JUHAMHKH
I O0BACHEHUS
JIBHOKEHHS HEOECHBIX
TeJ U Pa3BUTH
KOCMHUYECKUX
HCCJIEIOBaHUI

Cuitbl ynmpyrocta —
CHIIBI
3JIEKTPOMAarHUTHON
HPUPOJIBI

Pemenue 3amau no
TeMe «/IBmkeHue Ten
o[ IeficTBUEM CHIT

YIPYTOCTH U TSKECTH»

Nsyuenne nBmxeHns
TeJa 110 OKPYKHOCTH
O] ICWCTBUEM CHLT
YIIPYTOCTH U TSKECTH

26(3)

27(4)

28(5)

29(6)

30(7)

31(8)

32(9)

33(10)

34(11)

10(2)

11(3)

12(4)

13(5)

14(6)

Cwm. [8, c. 25,
Tabm. 2, 3]

IToBTOpUTH
naparpadpal
IIPOLIJIOTO YPOKa,
yrIpaxxHeHue 6,
BOIPOCH! 1—6

Vmpaxuenue 6,
BOMpOoCkl 7—39;
KpaTK{e UTOTH

TJIaBbI 3

§ 31—34;
ylnpakHeHue 7,
Bompoc 1. Cwm. [8,

¢. 50—53]
§ 35. Cwm. [8,
c. 53— 55]

TToBTopuTs § 35.
Cwm. [8, c. 68—70,
tabm. 12]

§ 36, 37;
paccMOTpeTh
TIpUMeEp PEeLIeHUs
3agaun 1 Ha c. 104,
105 u ynpaxnenue
7, BotIpoc 2

IoBToputs § 35—
37.

Cwm. [8, c. 67,
68]

Wzyuuts
HMHCTPYKIHUIO K
nabopaTopHOH
pabote 1 B

Omubit 17. Macca ten [4, c. 45].

Omubit 19. Tlepseiii 3akon HetotoHa [4, c. 48, 49].
OnbiT 20. Bropoii 3akon Herotona [4, c. 49— 51].
Omubit 21. Tperwuii 3akon Hetorona [4, ¢. 52, 53]

KauecTBennsie u rpaduueckue 3a1auu Ha
OTHOCHTENIbHOE HAIPaBJICHHE BEKTOPOB CKOPOCTH,
YCKOPEHUS U CHIIBL, a TAK)Ke Ha CUTYalllH,
OTIMCHIBAIOIINE ABWKEHHE TEJI IS CIIyJaeB, KOorna
CHJIBL, TIPUJIO’KEHHBIE K TEJy, HaIllpaBJICHbI BJIOJIb
OJ/THOM TIPSIMO. ANTOPUTM pEIIeHus 3a7ad 1o
nuHaMuke. PaBHoelcTByoIIast cuiia

3agaun Ha IBM)KCHUE CBSI3aHHBIX TEJ U JBIDKCHHUE TeI
OJ1 IefiCTBUEM CHII, HATIPABJICHHBIX MOJ] YIJIOM JIPYT

K IpYTY (B TOM YHKCIIE IO HAKJIOHHO IJIOCKOCTH | 10
3aKpYIJICHUIO)

3HAKOMCTBO YUalllUXCs C CUIIAMU 10 0000IIEHHOMY
TUTaHY OTBETA:

1. Ha3BaHue, ompeie/icHHe 1 ¢IHHHIA CHIIBL.

2. IIpuuunel ee 603HUKHOBEHUSL.

3. Touka MPIJIOKCHHS, HAMTPABICHHUE CHIIBI U €¢
rpaguueckoe H300pakeHue.

4. ®akTOpBbL, OT KOTOPHIX 3aBUCHT MOMYJIb CHIIBL.
Pacuernas ¢popmyna.

5. Crioco0 u3MepeHus CHIIbI.

6. TIpuMepsI MPOSIBICHUSI CHIIBI B IPUPO/IC, TEXHUKE
OBITY.

7. Heuoicenue men noo oeticmeuem OaGHHOU CUlbl

Oco6oe BHUMaHHE — Pa3IMYUI0 CHIIBI TSDKECTH U
BECy Tella: UX MPHUPOJIA, H300pakeHNE Ha YE€PTEKE U
ZIECTBHE B COCTOSIHUM HEBECOMOCTH

OnpiT 24. Lentp Tsoxectn [4, c. 55].

OmnbIT 28. Bec Tena, IBUXKYIIEToCs ¢ yCKOPEHUEM 10
BepTukanu [4, c. 57, 58].

OnbiT 29. HeBecomocTs [4, . 58, 59]

Pacuer pamiycoB opOUT HCKYCCTBEHHBIX CITyTHHKOB
3emuiy, epuojia X oOpalleHus, XapaKTepUCTUK
Jpyrux miaseT ColHeYHOH CHCTEMBI

Omnpbit 31. 3akon ['yka [4, c. 61]. Cm. [8, c. 44—47,
Tabm. 7]

Perenne koMOMHUPOBAaHHBIX 3371a4 HA IBUKECHUE
TeJa Moj JeHCTBUEM CHII YIIPYTOCTH U TSDKECTH:
KOHUYECKHUI MasiTHUK, HUTSHON MasTHUK, IBHKECHUE
TEJI 10 3aKPYIJIEHHOU MOBEPXHOCTH, 110 HAKIIOHHON
IUIOCKOCTH 0€3 yueTa CHJI TPeHHS

CpaBHeHHE pe3yNbTaTOB U MOMy4eHHE BBIBOJA O
TOYHOCTHU U3MEPEHUI U 00 UCIOIb30BaHUU
Pa3IMYHBIX METOJOB MCCIICNOBAHUS AT U3YYEHHS
OJIHOTO U TOTO K€ SIBJICHUS



(;1abopaTopHas paboTa
1)

Cuuisl TpeHUs

Pemenne
KOMIUIEKCHBIX 3a7a4
10 TUHAMUKE

[ToBTOpUTENHHO-
oboO0maroriee 3aHATHE
o Teme «/[nHamuka u
CHIIBI B TIPUPOJICY

3aver 1o Teme
«JIlmaamuka. CHITbI B
TIPUPOEY

Koppexmwus, peseps
yUuTeNs

35(12)

36,37
(13, 14)

38(15)

39, 40
(16, 17)

4143
(18—
20)

15(7)

16(8)

yueOHHKe

§ 38—40;
paccMoTpeTh
IIpUMEp peLICHUs
3agayn 2 Ha c. 105,
106 u ynpaxHeHue
7, Bompocsl 3, 4

Kpartkue uroru
riaaBssl 4

Cwm. [8, c. 42—62,
tabu. 5—10]

3akoHbl coxpanenus B Mmexanuke. Ctatuka (17 4/7 4)

3aKOH COXPaHEHUS
nmnynbea (3CH)

PeakTuBHOE IBMKEHHE

Pemenue 3anau Ha
3CU

Pabora cuibl
(MexaHuYecKas
pabora)

Teopemsl 00
H3MEHEHUH
KHHETHYECKON 1
HOTCHIIUAILHON
SHEPruu

3aKOH COXpaHEeHHUs
SHEPrHU B MEXaHUKE

44(1)

45(2)

46, 47
@4

48(5)

49(6)

50(7)

17(1)

18(2)

19(3)

20(4)

21(5)

Beenenue k riase
5; § 41, 42;
paccMoTpeTh
TIPUMEPHI PEIICHUS
3ajga4 Ha ¢. 117,118

§ 43,44

VYmpaxuenue §;
KpaTKUe UTOTH
rnaBel 5. Cwm. [8,
c. 77,78]

§ 45—47;
ynpakHeHue 9,
Borpockl 1—3

§ 48; paccmoTpeTh
TIPUMEPHI PEIICHHS
3amaud 1, 2 Hac. 136

§ 52, 53;
paccMOTpeTh
OPUMEPBI PEIICHHS
3amad 3, 4 ga c. 137

OnbIT 32. Cunbl TpeHUs MOKOSI U CKOIbXKeHUs [4,
c. 62, 63].

Omubit 33. 3akoHbI cyxoro Tpenus [4, c. 63, 64].
OnbiT 34. Tpenne kadenus [4, c. 64].

Cwm. [8, ¢. 56—60]

Perienne ka4ecTBEHHBIX, KOJINYECTBEHHBIX,
IKCTIEPUMEHTANBHBIX U TpadUuecKux 3aaad o
JIUHAMUKE C UCITIOJIb30BaHHEM KUHEMaTHYECKUX
YpaBHEHHMH JIBUKEHUS Tel

3anonHenue Tadnui «CHitbl B IPUPOIE» U «3aKOHBI
Herotona». CpaBHenue cui. [Ipuemsl nzo0paxeHnus
Ha 4epTexax M CIiocoObl HAXOXKICHUS TPOESKLIUH CHIT
Ha OCH BEIOPAaHHON CHCTEMBI KOOPJHHAT (CHCTEMBI
orcyera). MexXnpeIMEeTHBIC CBSI3U C MaTEMaTUKOM
(COOTHOMLICHUS B IPSIMOYTOJIBHOM TPEYTOJNBHHKE,
MIPOEKIIMU BEKTOPa U Jp.)

Pexomenpanuu 1o opraHu3aluy 3a4€ToB B
MOSICHUTEJIBHOM 3aIllCKe B IPOTrpaMme

OnbIT 36. IMmnynbe cuitet [4, ¢. 66, 67].

OnpiT 37. Umnyinse Tena [4, c. 67, 68].

OnbiT 35. KBazunzonupoBaHHbIe CUCTEMSI [4, ¢. 65,
66].

OnbIT 38. 3aKoH coxpaHeHus uMIyJbea [4, c. 68, 69]

OmnbiT 30. Pakera. PeaktuBHOE NBHKECHHE.
Kocmuueckue nonerts! [4, c. 60, 61].
OnpiT 39. PeaktuBHbIe aBuratenu [4, c. 69, 70]

Oco00e BHUMaHHE — HEOOXOIUMOCTH BBIJCICHUS
(hU3NYECKOro COCTOSIHUS CUCTEMBI JI0 M MOCIIe
B3aMMOJIENCTBHSA, a TAK)KE BLITTOJIHEHHIO
CXEMaTHYEeCKOT0 PUCYHKA U TIepexo/ja OT BEKTOPHOU
3aIUCH 3aKOHA COXPAHCHHUS UMITYJIbCa K 3aIHCH B
MPOEKIHMAX. 3aKOH yis1 a0COJIIOTHO YIIPYTOro U
HEYNPYToro B3auMOJICHCTBHUIA. AJITOPUTM pPELICHUS
3aga4 Ha 3CU

OmnbiT 40. [IpeBpaiienue oqHUX BUAOB ABIKEHUS B
npyrue [4, c. 70, 71]

Onsit 41. TIpeoOpa3oBanye NOTEHIUAILHOW SHEPTHH
B KHHETHIECKYIO SHEPTHIO U oOpatHo [4, ¢. 71, 72].
OnbIT 42. I3MeHeHNE MEXaHUYECKOM SHEPTUU NPU
coBepIIeHnd paboTHI [4, ¢. 72]



Pemenune 3agau Ha
TEOpPEMBI O
KHHETHYECKOH U
MIOTCHIMAJIBHOM
SHEPTUSX U 3aKOH
COXpaHEHUS MOJIHOU
MEXaHUYECKOU
SHEpPTruu

DKCIEepUMEHTAIBHOES
H3y4eHUE 3aKOHA
COXpaHEeHHs
MEXaHUYeCKOU
SHEPrHU
(;mabopatopHas paboTa
2)

O06o00menne u
CHCTEMATH3ALIH
3HAHMH 110 3aKOHAM
COXpaHEHHs B
MEXaHUKe

3auer 1o Teme
«3aKOHBI COXPAHEHUS
B MEXaHHKEY,
KOPPEKIH

DJIeMEHTBI CTaTUKH

Pemenne
9KCMEPUMEHTAIbHbIX
3a[1a4 Ha paBHOBECHE
TBEPABIX TEI

KonTtpons u
KOPPEKIHUs 3HAHUH TI0
Teme «MexaHHuKay,
pesepB

51(8)

52(9) | 22(6)

53(10)

54, 55
(11, 12)

23(7)

56(13)

57(14)

58—60
(15—
17)

VYnpaxHenue 9,
Bompocs 4 — 9.
Cw. [8, c. 85, 86]

Wzyunts
HMHCTPYKIHUIO K
nabopaTopHOH
pabote 2 B
yueOHHKe

Kparkue utorn

rJ1aBbI 6

Cm. [8, c. 86, 87]

§ 54— 56;

paccMoTpeTh

IIPUMEPBI PEeLIeHUs

3aja4 Ha c. 146—

148 u ynmpaxxaenue
10, Bompoce! 1—8;

KpaTKue UTOTH
TJ1aBEI 7

Cm. [2]. Cwm. [8,
c. 90, 91, 93, 94]

Cwm. [8, c. 94,
tabm. 14]

AHaiun3 KOMIUIEKCHBIX 3a]1a4 C UCIO0JIb30BaHUEM
3aKOHA COXPAHEHUS ITOJIHOW MEXaHUYECKOI SHEPTUH.
Hapymenne 3akoHa coxpaHEHHsI TOTHOM
MEXaHMYECKOH SHEPTHH, €CIIU B CHCTEME AEUCTBYIOT
HEKOHCEPBAaTHUBHBIE CHJIBI (CHIIBI TPEHHS) U
MeXaHH4YeCKasi SHEPTUs IIePEXOUT B IpyTrue POpMbI

IToBTOpEHHE 3aKOHOB COXPAHCHHUS B MEXaHUKE U
OCHOBHBIX ITOHSTHI TEMBI C TOMOIIBIO 0000IIAroIEH
cxeMbl. [ToBTOpeHHE OCHOBHBIX THIIOB 33]1a4 [0 TeMe
Ha 3aKOH COXpaHEHMs UMITYJIbCa U 3aKOH COXPAHEHHUS
MOJTHON MEXaHUYECKON SHEPTUH B 3aMKHYTHIX
CHCTEMax MPH OTCYTCTBHH HEKOHCEPBATUBHBIX CHIT

Pexomenaanum 1o opraHu3alyy 3a4eTa B
MOSICHUTEJIBHOM 3aIliCKe K IpOrpaMme

BcenencTBre KOMILIEKCHOTO XapakTepa 3a1au 1o
CTaTHKE BO3MOXKHO [TOBTOPEHHE OCHOBHBIX
3aKOHOMEPHOCTEN U MOHATUH MEXAHUKH B LIEJIOM.
Cwm. [8, c. 89, Taba. 13]

Perienne sxkcniepuMeHTaIbHbIX 33/1a4:
OIIpeieNeHNe LIEHTPA TAXKECTH IIIOCKOI! IIaCTUHBI,
omnpezneneHne KodpHUIreHTa TPEHHS CKOJIBKEHUS
JIEpEBIHHOTO OpYCKa IO IOBEPXHOCTH CTOJA,
UCTIONB3YS B KAYeCTBE U3MEPHUTENBHOTO Iprubdopa
TOJIbKO JIMHEHKY; IPOBEPKA YCIIOBUS PAaBHOBECHS
pblyara

BrInosaHeHHE KOMITJIEKCHOT'O TECTa 10 MEXAHUKE,
3amanui Tumna EI'D

MOJIEKYJIAPHASA ®U3UKA. TEPMOJUHAMMUKA (51 4/21 4)

OcnoBbt MKT (20 4/94)

MKT —
(yHnamMeHTanbHas
(dusnyeckas Teopust

OCHOBHBIE MTOJIOKEHHS
MOJIEKYJISIPHO-
KHHETUYECKOH TEOpUH
(MKT) 1 ux onsITHOE
000CcHOBaHUE

XapaKTepUCTHKH

61(1)

62(2) | 24(1)

63(3)

Cwm. [8, c. 124,
tabm. 19]

§ 57, 58, 60— 62.

Cm. [8, ¢. 96—100]

§ 59; paccmotpeTh

O0mmmit 0630p MKT kak ¢usuueckoi Teopus ¢
BBIZICJICHHEM €€ OCHOBaHHH, spa, BHIBOJIOB-
CJIC/ICTBHH, TPAHUI] TPHMEHUMOCTH

Omubit 68. BpoyHosckoe npmxenue [4, c. 98—100].
OnbIT 69. Tluddysus razos [4, c. 102, Bapuanr b].
Omubit 71. Tpursoxkenue moneky [4, c. 105—107].
IIpu 2 4 B HeneINI0 pacCMOTPEHKE BOIIPOCA O
CBOMCTBax BEIIECTBA B PA3IMYHBIX arperaTHbIX
COCTOSTHHUSIX

OmnsIT 67. OLieHKa pa3MepoB U Macchl MOJIEKYII [4,



MOJICKYJ U UX CUCTEM

Pemenne 3agau Ha
XapaKTEPUCTHKU
MOJIEKYJ U UX CUCTEM

CraTHCTHYECKHUE
3aKOHOMEPHOCTH

WpneanbHbIi ras.
OCHOBHOE ypaBHEHHE
MKT npeanpHOrO rasa

Omertel LlTepHa mo
OIpEIENIEHHIO
CKOpOCTEHN MOJIEKYJI
rasa

Pemenune 3agau Ha
OCHOBHOE€ ypaBHEHHE
MKT wmpeanbHOTO rasa

Temneparypa

YpaBHEHHE COCTOSHUS
U/ICAIBHOTO Ta3a
(ypaBHEHHE
Menpneneea —
Knanetipona)

T"a30BBIC 3aKOHBI

Pemenue 3amau Ha
YpaBHEHHE
MenpgeneeBa —
Knaneiipona u
ra30BBIC 3aKOHBI

OmnbITHas IPOBEpPKa
3akoHa I'eii-Jlroccaka
(;raboparopHas paboTa

3)

OnbITHas IpoBepKa
3akoHa boims —
Mapuorra
(;mrabopaTopHast pabota

64(4)

65(5)

66(6)

67(7)

68, 69
(8 9)

70(10)

71(11)

72(12)

73, 74
(13, 14)

75(15)

76(16)

25(2)

26(3)

27(4)

28(5)

29(6)

30(7)

31(8)

MIPUMEPHI PEeLIeHUs
3aga4 1,2 Hac. 171,
172 u ynpaxxnenue
11, Bompocer 1—7

Cm. [8, ¢. 105—
110]

§ 63—65;
paccMoTpeTh
MIPUMEP PEIICHHS
3amaun 3 Ha c. 172

§ 69; paccMoTpeTh
pumep

petnenus 3agaqn 2
Hac. 187. Cwm. [8,
c. 118, 119]

Vopaxnenue 11,
BOTpockl 8—12;
KpaTK{e UTOTH
rnasel 8, ¢. 160, 161

§ 66—68;
paccMoTpeTh
MIPUMEPHI PeIIeHHs
3ama4 1, 3 Ha c. 186,
187 u ynpaxxaenue
12, Bonipocel 1—6

§ 70. Cwm. [8, c. 120,
121]

§ 71; paccMoTpeTh
NpUMEPHI PEIICHHS
3amad 1—3 Ha

c. 195, 196

Vmupaxuenue 13,
Borpockl 1—13.
Cwm. [8, c. 122, 123]

W3yunts
UHCTPYKIHUIO K
nabopaTopHOi
pabote 3 B
yaeOHUKe

c. 96—98]. Cwm. [8, ¢, 100—105, Tabi. 16]

YcraHOBIIEHUE MEXKIIPEIMETHBIX CBA3EH ¢ XUMHEH:
OTHOCHTENIbHAS aTOMHas Macca (M;), MoJIIpHas Macca
BemiecTBa (M), Mmacca MOJIEKYJIbI (aToMa) — M,
KOJITYECTBO BemtecTBa (v), ncio mosexyr (N),
nocrosianast ABoranpo (Na)

IToka3 0cOOEHHOCTEN CTATHCTHYECKUX
3aKOHOMEPHOCTEH 110 CPAaBHEHHUIO C TUHAMUYECKUMH,
PACKpBITHE UX 3HAYCHUS B HAYKE

[TocTaHoBKa MOJETHHOTO OKCIIEPUMCHTA I10
J0Ka3aTCJIbCTBY 3aBUCUMOCTH JAaBJICHUA ra3a OT
qHUCiIa YaCTHI U UX CPEAHNX KHHETUYCCKUX 3Hepmﬁ

Pacrpezienenne MOJIEKYII [0 CKOPOCTSIM
(pacupenenenne Maxkcseina). [TocraHoBka
MOJIEITBHOTO KCIEPUMEHTA [0 MOTyICHHIO
pacmpeneneHus MoJIeKy mo sueprusm [8, c¢. 108]

[MonGop pazHo0Opa3HbIX 33/1a4 (KOJTUUECTBEHHBIX,
rpad)MYeCcKuX, IKCIEPUMEHTATbHBIX )

OmnbIT 72. Onpenenenne nmocrosiHHol bonpnmana [4,
c. 107, 108].
OnpiT 77. T'a3oBbrit TepMomeTp [4, ¢. 111]

DKCHeprMeHTATbHOE TIOATBEP)KACHHE YPaBHEHUS
Kiraneiipona ¢ nomolsio npudopa s
JIEMOHCTPALIH Ta30BBIX 3aKOHOB.

OmnsIT 73. 3aBUCHMOCTH MEXILy 00BEMOM,
JIaBJICHUEM H TEMIEPaTypoi JJsl JaHHOW MacChl ra3a
[4, c. 108, 109]

OnbiT 74. U30TepMuuecknit nporece [4, c. 109].
OnbIT 75. N306apHsrii mporiecce [4, ¢. 110].
OnbIT 76. M30x0pHBIH mporece [4, c. 110, 111]

[MonGop pazHo0Opa3HbIX 33134 (KOJTUUECTBCHHBIX,
rpaUIecKuX, IKCIIEPUMEHTATbHBIX )

CamocrosiTenbHas pa3paboTKa [UIaHa TIPOBEICHUS
SKCHEPUMEHTA YYalllUMKCS ¥ €r0 OCYLIECTBICHHE



4)

[ToBTOpUTENHHO-
000011aro1Iee 3aHATHE
1o TeMe «OCHOBBI
MKT wmpeanbHOTO
razay»

3auer 1o reme
«OcHoBel MKT
HJICAIIEHOTO ra3ay,
KOPPEKIHS

T7(17) Kparkue uroru
ael 10. Cwm. [8,
c. 124, ta6m. 19]

78—80 | 32(9)

(18—

20)

Cucremaruzaryst HHOOPMAIMU TEMBI Ha OCHOBE
3HAHHUH O HUKJIE TEOPETHYECKOT0 MO3HAHUS 110
Lernovke GakTbl —> MOJICIb —> CICACTBHS —>
sKcnepuMeHT. Pacnipenenenue 006001eHHbIX
AJIEMEHTOB 10 CTPYKTYpHBIM O10kaM MKT kax
(huznueckoil Teopun (OCHOBAaHUE, AP0, BBIBOJIBI
(crencTBHSI), HHTEPIPETALINS )

Bxuttouenue B coqiepkaHue KOHTPOJIbHOM paboThI
3aJ]aHUi Ha YCTaHOBIICHHE KATErOpHH (HU3UUECKOTO
3HAHUS ¥ OTHECEHHE TOT'0 MM UHOTO
MUAAKTHYECKOTO JIEMEHTa K OCHOBAHUIO, SIAPY WITH
BeiBoj1aM MKT

B3anMmuble npeBpaienus ;KuaAKocTei u razos. TBepabie Tesa (10 4/4 4)

Peanbhprii Ta3.
Bosnyx. Ilap

CBoiicTBa BEIIECTBA C
TOYKH 3PEHUS
MOJIEKYJISIPHO-
KHHETHYECKHUX
MIpeJICTaBICHUI

JKunkoe cocrosgaue
BemecTBa. CBoiicTBa
TIOBEPXHOCTH
SKHJIKOCTH

Pemenne 3ama4y Ha
CBOMCTBA KUJKOCTH

TBepmoe
COCTOSIHHE
BEIECTBA

Pewenue 3anaq Ha
MEXAHUYECKHE
CBOWCTBA TBEPJBIX TEI

OKCIIEpUMEHTAJIBHOE
orpeiesieHHe MOIYJIs
YIPYTOCTH PE3UHBI
(;rabopaTopnas pabota

5)

Oo0o6maroriee
MOBTOpPEHHE TI0 TeMe
«Kunkue u TBepIbIe

81(1) 33(1) | § 72—74;
paccMoTpeTh
MIPUMEPHI PEIICHUS
3ama4 Ha ¢. 205, 206
U ynpaxkaenue 14,
BOIPOCHI 1—7;
KpaTKHe UTOTU
maBel 11. Cwm. [8,

c. 127, 128]

82(2) Cwm. [8,c. 111—
113]

83(3) | 34(2)

84(4) Cm. [8, c. 134]

85(5) | 35(3) | §75,76.Cwm.[8,

c. 135, tabn. 23, 24]

86(6) Cwm. [8, c. 137—

139]

87(7) Cm. [8, c. 139]

88(8)

Kparkue utorn
r1aBbl 12

OmnbIT 79. Ilepexon HEHACHIIIICHHBIX TAPOB B
HAaCBIIIEHHbIE IPU YMEHbIIeHUU oobeMa [4, c. 113,
114].

Omnsit 80. Kunenne Bobl Ipy NOHUKEHHOM
nmasnenuu [4, c. 114].

OnbiT 81. BraxxHocTs Bo3yxa (IPUHLHUII
yCTpOMCTBa M paboThl TUTpOMeTpa) [4, c. 115]

JeMoHcTpanusa Moziene KpuCTalUIMUeCKO pemeTku

W3-3a oTcyrcTBUs B yueOHUKE HH(POpPMALUU 00
0COOEHHOCTSIX )KUAKOTO COCTOSIHUSI BEIECTBA
pekomMeHyeTcs (opMa JIEeKIHH.

OmnsiT 82. CBOICTBAa NOBEPXHOCTH XKUAKOCTH [4,

c. 115].

OmneIt 83. 3yueHne cBOWCTB TOBEPXHOCTU
JKAIKOCTH C TIOMOIIBI0 MBUTFHBIX TUIEHOK [4, ¢. 115—
117].

OnpiT 86. Kammuisipasie sisienus [4, c. 118, 119]

[pencraBneHue pe3ybTaTOB CPABHEHUS
KPUCTAJIIMYECKUX U aMOP(HBIX TeJl B BUAE TaOIUIBL.
OnpiT 87. Poct xpucramios [4, c. 119— 122].

Onsit 89. [Tnactuueckas neopmaiiisi TBEpIOTro TeIa
[4, c. 123]

CamocrosTenbHas pa3padoTKa yJaluMucs nIaHa
BBINOJIHEHHUS SKCIIEPUMEHTA U €r0 OCYIIECTBIICHHE



TCIa»

89, 90
9, 10)

3ayer 1mo TemMe
«Kunkue u TBepIbIe
Teay, KOPPEeKIus

36(4)

Tepmoaunamuxka (21 4/8 4)

TepMoIUHAMUKA KaK 91(1) 37(1)
(dhyHIaMeHTaIbHaS
(bu3nuecKas Teopus
TepMoarHAMUYECKAST 92(2)
cucTeMa u ee

napameTphl

Pabora B
TEPMOJAUHAMHKE

93(3) | 38(2)

Penienue 3aau Ha 94(4) 39(3)
pacuet paboThI
TEPMO TUHAMHIECKOI
CHCTEMBI
Tertonepenaya. 95(5) 40(4)
Kommaectso

TCIIJIOThI

96, 97
6, 7)

Pemenue 3amau Ha
YpaBHEHHUE TETJIOBOTO
OajnaHca

IlepBrIit 3ak0H 98(8) 41(5)
(Hayano)

TCPMOJANHAMUKA

Anmabatasrii nporece. | 99(9)
Ero 3nauenue B

TCXHHUKE

Pemenne 3anau mo
TteMe «IlepBblii 3aKOH
TEPMOIUHAMUKID)

100(10)

HeoOparumocTts 101(11) | 42(6)
IIPOLIECCOB B IIPUPOJIE.
Bropoii 3akon

TCPMOJAUHAMUKA

§ 77; paccMoTpeTh
IpUMeEp PeIICHUS
3amaun 1 Ha c. 239
u ynpaxkuenue 15,
Borpoc 1

§ 78; paccMoTpeTh
MIpUMEp pelIeHHs
3agauu 2 Ha c. 239
" ynpaxkaenue 15,
BOIIPOCHI 2, 4

§ 79; ynpaxxnenue
15, Bompocst 5, 8

§ 79 (noBTopenue);
ynpaxkHeHnue 15,
Bompocsr 13, 14;

§ 81 (paccmoTtpeTh
TeruooOMeH B
3aMKHYTOM
cucreme, c. 225)

§ 80, 81;
paccMoTpeTh
IIpUMep peLIeHHs
3agauu 3 Ha c. 239
U ympakaenue 15,
BOMpOCH 3, 7

Cwm. [8, c. 149—
153, Tabn. 26]

§ 80, 81
(moBTOpEHUE);
Tabnuna B TeTpaiy;
yrnpaxHenue 15,
Bompocsl 10—12

§ 82, 83. Cm. [8,
c. 159, ta6m. 27]

[Ipencrasnenue TepMOIUHAMUKY Kak GpU3MIECKOI
TEOPHH C BBIIEIIEHUEM €€ OCHOBaHUH, A1pa U
BBIBOJIOB-CJIE/ICTBHIA

Cm. [8, c. 140—143]

Cm. [8, c. 143—146]

Paz6op 3agau Ha rpaduyeckuii cMbIca paboThI B
TEpMOIHMHAMHKE

ITpoBeneHKe ypoKa Kak MOBTOPUTEIBHO-
0000IIAI0IIer0: YBEINYCHUE JOJIH CAMOCTOSTEIBHOM
paboThI yyanmxcs Ha ypoke (opraHu3arus
CaMOCTOATETBHOMN JEITETHHOCTH C YUeOHUKOM,
CIpaBOYHHUKAMH, TaOIHIIAMU-CXeMaMH (a3oBbIX
MEPEXOIOB MEPBOTO PO, rPaPUKOM U3MEHEHHS
TeMITepaTyphl BEIIECTBA MPH TEIUIOBOM TPOIECCE)

Ipencrasnenue B Bue TaOIHIBI BOIPOCa
«IIprMeHeHHe epBOro 3aKOHA TEPMOAMHAMHKH K
pa3IHYHBIM H30MpoIeccam B razen. Cu. [8, c. 147—
149]

Cm. [8, c. 153—159]

CTaTUCTHYECKUN CMBICT BTOPOTO 3aKOHA
TEpPMOJMHAMUKHU. BeposATHOCTHOE TOJIKOBaHHE
PaBHOBECHOT'O COCTOSIHUS CHCTEMBI



TemsoBbIe ABUTATENN
U OXpaHa
OKpY)Karomen Cpepl

[puanun geictBus
XOJIOAUJIBHOM
YCTaHOBKH

Pemenne 3agau Ha
XapaKTePUCTUKU
TEIUIOBBIX JBUIraTEIEH

TeruoBbIe IBUTATENN
U UX POJIb B JKH3HU
YeNoBeKa
(xoH(epeHIHs)

IoBTOpUTENBLHO-
o0oO1marolee 3aHATHE
0 TeMe
«TepmoguHamMuKay

3auer 1o TeMe
«TepmoguHamMuKay

3auer 1o Teme
«MonexymspHas
(usmka.
TepMoarHAMUKAY,
KOPPEKIIHs, pe3epB

102(12)

103(13)

104,
105
(14, 15)

106(16)

107(17)

108(18)

109—
111
(19—
21)

43(7)

44(8)

IJEKTPOAMHAMMKA (50 4/21 4)

JuekrTpocTaTuka (14 4/8 u)

Bgenenue B
ANEKTPOMHAMHUKY.
ONeKTpOCTaTHKA.
DNEeKTPOJMHAMHKA KaK
(dhyHIaMeHTaIbHAS
(usnyeckas Teopus

3akoH Kymnona

Pemenne 3anay va
3akoH Kymnona

ONeKTpUUYECKOE HOJIE.
Hamnpsokennocts. Unest
Osm3KoIeHCTBUS

112(1)

113(2)

114(3)

115(4)

45(1)

46(2)

47(3)

§ 84; ynpaxuenue
15, Bonpocsr 15, 16

Cm. [8, c. 169]

Vnpaxnenue 15,
Bormpoc 6. Cwm. [8,
c. 169—171]

Cwm. [8, ¢. 171, 172]

Kpartkue uroru
riaassl 13

§ 85—88.

Cwm. [8,c. 174—
177].

Cwm. [9, c. 186,
Tabm. 34]

§ 89, 90. Cwm. [8,
c. 177—180,
tao. 30]

Paccmotpets
MIPUMEPHI PELICHUS
3aja4 Ha c. 253, 254
U ynpaxseHue 16,
BoMpocH 1, 5, 6

§ 91—94;
paccMoTpeTh
MIpUMEp PEIICHUS
3agaun 1 Ha c. 278,
279. Cwm. [8,

c. 181—183]

Cm. [8, c. 168]

Vpoxk-koudpepenuus [3, c. 141, 142].
JlemoHCTpamms Mo/ieei TeIIOBBIX ABUTaTeNeH,
CKOHCTPYHPOBAHHBIX IIKOJIbHUKAMU

OnbiT 94. Dnexrpusanus ten [4, c. 127, 128].
OmneIt 95. TIputsxenne HadIEKTPU30BAHHBIM TEJIOM
HEHA3JIEKTPU30BaHHBIX Tel [4, ¢. 128, 129].

OmnbIT 97. B3anMoneiicTBue HadIEeKTPU30BaHHBIX TEI
[4, c. 130].

OmnbIT 98. YCTpolicTBO ¥ IPUHIMI ACHCTBUS
anmekrpomerpa [4, ¢. 130].

OmnbIT 99. [lenumocTs 31exTpudectsa [4, c. 131].
OmnbiT 102. [IBa posa anekTpruuecKux 3apsaos [4,

c. 132].

OnsiT 103. OtHOBpEMEHHAsI AJIEKTPU3AIUS 000HX
compukacaromnmxcs tei [4, ¢. 132, 133]

U3ydenne 3axoHa KynoHa B cpaBHEHUH C 3aKOHOM
BCEMHPHOTO TATOTEHUSI.

Omnsit 108. Mintroctpanus cpaBeiIMBOCTH 3aKOHA
Kynowna [4, c. 137—139]

Hcnonb30BaHue airopuT™Ma perieHus 3a1ad 1no
JIEKTPOCTATHKE

XapakTepucTrKa MoJst M0 0000IICHHOMY TIIaHY:
1. CyuiecTBOBaHHUE U 3KCIIEPUMEHTAIBHOE
JIOKA3aTeNbCTBO.

2. Ucrounuku noJst (4eM MopoxaaeTcs).

3. Kak o6HapyxuBaeTCst (MHIMKATOP TOJIS).

4. OcHOBHas XapaKTEPUCTHKA, KOJIMYECCTBEHHBIN
3aKOH.



Pemenne 3agau Ha
pacuer
HaIpsDKEHHOCTU
SJIEKTPUIECKOTO MOJIS
U TIPUHLIAT
CYTIEPIIO3UIINN

IIpoBogHMKY 1
JTU3JICKTPUKH B
3JIEKTPUYECKOM I0JIe

DHepreTuIecKue
XapaKTePUCTUKU
JIEKTPOCTATHIECKOTO
TOJISt

Pemenune 3agau Ha
pacder
DHEPIETHYECKUX
XapaKTePUCTHK
3MEKTPOCTATUYECKOTO
OJIs

Konnencaropsr.
OHeprus 3apsHKeHHOTO
KOHJEHCAaTopa

O6o06mrarore-
MOBTOPUTEIIHHOE
3aHATHE TIO TEME
«DNEeKTPOCTATUKAN»

3auer 1o teme
«DNEKTPOCTATHKAY,
KOPPEKIHS

116(5)

117(6)

118(7)

119,
120 (8,

121
(10)

122
(11)

123
125
12—
14)

48(4) | Yupaxuenue 17,
Bompocsr 1, 5. Cm.

8, c. 183—188]

49(5) | § 95—97. Cm. [8,

c. 188—194]

50(6) | § 98—100;
ynpaxHenue 17,
Bompocs 3, 6. Cum.

8, c. 194—198]

Vmpaxuenue 17,
BOIIPOCHL 4, 9

51(7) | § 101—103;
paccMoTpeTh
MIPUMEPHI PeIIeHHs
3amau 1, 2 Ha c. 287,
288 u ynpaxHeHue
18, Bompocsl 1—3.
Cwm. [8,c. 201 —

207, Tabmn. 34]

Kparkue utorn
rnaBel 14. Cwm. [8,
c. 198—200]

52(8) | Cm. [8, c. 200, 201]

IMocTosinHbIi d1exkTpHyeckuii Tok (19 4/7 4)

ONEeKTPUUYECKUHA TOK.

126(1)

§ 104, 105;

5. I'paduueckoe npejcraBieHue 0o (JIMHUY 1101,
UX 0COOCHHOCTH).

6. Buabl noneii (0AHOPOIHOE, HEOJHOPOIHOE,
HOTEHIUAIEHOEe, HENOTCHIINATBHOE).

OmnbIT 109. [IposiBIeHUS 3TEKTPOCTATUIECKOTO OIS
[4, c. 139—141]

BkJIrOYeHHE B CUCTEMY 33/1a4 YPOKa KaueCTBEHHBIX
3a/IaHUIl HA OTIPE/ICIICHUE PE3YIbTUPYIOLIErO BEKTOPa
HAIPSKEHHOCTH

OmnbIT 96. [IpOBOHUKY M IMANIEKTPHKH [4, c. 129,
130].

OmnbiT 100. Pacnpenenenue 3apsaoB Ha IPOBOJHUKE
[4, c. 131].

Onbit 101. ITonHas nepepaya 3apsijia MpOBOJIHUKOM
[4, c. 131, 132].

OmnsiT 104. SIBieHUE IEKTPOCTATHUECKON HHIAYKIIUH
[4, c. 133, 134].

OmnsiT 106. Pactipenenenue 3aps10B Ha HOBEPXHOCTH
npoBoaHuKa [4, c. 135, 136].

OmnsiT 110. DxpaHupyrolee qeiicTBUE TPOBOJHUKOB
[4, c. 141].

Onbit 110. ITonsgpusanust AU3IEKTPUKOB [4, c. 141,
142]. PaccmoTpeHre 0cOOSHHOCTEH TPOBOTHUKOB 1
JII3JIEKTPUKOB B CPAaBHEHHHU

3anoiHeHNE CPABHUTEIILHOM TaOJIUIIBI, OTPAKAIOIICH
0COOCHHOCTH PHEPTeTUUECKUX XaPAKTEPUCTHK
3IEKTPOCTATHYECKOTO U IPABUTAIIMOHHOTO TONIEH.
OnbiT 113. M3MepeHne pa3HOCTH HOTEHIUAIIOB [4,
c. 142—144]

N3y4yeHue naHHBIX BOIPOCOB B CPABHEHUH C
JIBIDKEHHEM TeJla B T0JI€ CHIIBI TSHKECTH 3eMITH
(IBMKEHUE ¢ HAYAIILHON TOPU30HTAILHOM
CKOPOCTBIO)

OnpiT 115. V3Mepenne sekTpoeMKocTH [4, ¢. 144].
OmnbIT 116. D1€KTPOEMKOCTH MIOCKOTO
KOHzeHcaTopa [4, c. 145, 146].

OmnbIT 118. YcTpoiicTBO KOHIEHCATOpa TEPEMEHHOM
emkoctu [4, ¢. 147].

OnbIT 122. DHeprus 3apspKEHHOTO KOHJEHcaTopa [4,
c. 151]

CucremaTu3aiys 3HaHUH ¢ TTOMOIIBI0 TaOIHIIBI 10
JIOTHYECKOM CXeMe MO3HAHMS

OnepIT 124. YcnoBus, HEOOXOIUMBIE s



YcaoBus ero
CYyILIECTBOBAHUS
127(2)

CranuonapHoe 53(1)

OJIEKTPHUYICCKOE I10JI€

128(3)

3akon OMma st
ydacTka [enu

CxeMbl 129(4) | 54(2)
SIEKTPUIECKUX [ETEH.

Pemenue 3amay Ha

3akoH OMa st

ydJacTKa UenH

130(5)

Tunel coenuHEeHUN
MIPOBOIHHUKOB

131,
132
6. 7)

Penienue 3aau Ha 55(3)
pacueT IEKTPHIECKUX
neneu

U3ydenue 133(8) | 56(4)
MTOCIIEI0BATENBHOTO
napaieIbHOrO

COEIMHEHUI

TIPOBOTHHKOB

(;1abopaTopHas paboTa

6)

134(9)

Pabota 1 MOIIHOCTH 57(5)

IOCTOSAHHOI'O TOKa

Pemenne 3agau Ha
pacuet paboThl 1
MOII[HOCTH TOKa

135(10)

DIEeKTPOIBIKYIIIAsT 136(11) | 58(6)
cwia. 3akodH OMa i

MOJTHOM 1IETTH

Pemienue 3anau Ha 137(12)
3akoH OMa Ji1s

nonHoit uenu (I yacTp)

Pemrenne 3aaaq Ha 138(13)

3akoH OMa Ji1sa
MOJIHOM Lienu
(1l wactp)

ynpaxseHue 19,
Bompoc 3

§ 106; ynpaxHeHue
19, Bompocsr 1, 2.
Cwm. [8, c. 208—
210]

Cwm. [8, c. 211, 212]

§ 107

Wzyuuts
HHCTPYKIHIO K
nabopaTopHOH
pabore 7 B
yueOHHUKe

§ 108; ynpaxHenwue
19, Bonpoc 4. Cm.
[8, c. 213—215]

§ 109, 110;
paccMoTpeTh
PUMEPBI PEIICHUS
3a1a4 Ha c¢. 307

VYnpaxzenue 19.
Cwm. [8, c. 215—
218]

Vupaxuenue 19,
Bompockl 9, 10

CYLIECTBOBAHUS TIOCTOSHHOTO DJIEKTPUUECKOTO TOKA B
nposojuuke [4, c. 153, 154]

XapaKTepUCTHKA U CPABHEHHUE MOJICH C IIOMOIIBIO
0000I1IeHHOTO JIaHa OTBETA (CM. YPOK 4 10 TeMe
«Onexrpocratukay). [Ipu 2 4 B Henemo
paccMOTpeHHe BOIPoca 00 YCIOBHUSX CYLIECTBOBAHUS
ANIEKTPUIECKOTO TOKA.

OmnbIT 125. DnexTpudeckoe mose B e
MOCTOSIHHOTO ToKa [4, ¢. 155].

OnbIT 129. OgHOBpEMEHHOE CYIIECTBOBAHHE B LIEMTH
MOCTOSIHHOTO TOKa KaK SJICKTPHYECKOTO OIS, TaK U
MarHuTHOTO TIoJTA [4, ¢. 161, 162]

OkcriepuMeHTanbHas 3a1ada «OnpeaeneHue
YZ€IBHOTO COIIPOTHUBIICHUS PEOCTaTa»

Pemenue p33H006p33HLIX 3aJjad: MCTOJ0JIOTHYCCKUX,
KOJIMYCCTBCHHBIX, KAYCCTBCHHBIX, rpa(bnqecm/lx, 1(¢]

PHUCYHKY

H3ydeHue KaxJ0ro crnocoda CoeTMHEHUH 110
000011IeHHOMY TUIaHY

[MocTpoeHne SKBUBAIEHTHBIX CXEM JIEKTPUYECKUX
nenei

OpraHmaumI pa6OTLI B UCCJIEJOBATCIIbCKOM PEIKUME

OpraHu3zanys ypoka Kak ypoKa-InoBTOPEHHS C
00s13aTeTbHBIM IPUMEHEHUEM METO/Ia PELICHUS 3a/1a4
Ha UCIOJIb30BaHue HOpPMYII Ul pacuyera
SHEPTreTHYECKHX XapaKTEPUCTUK TOKA U 3aKOHOB
COEIIMHEHUS IPOBOJHUKOB

OnsIT 127. DnekTpoABUKYILAs CUIa U BHYTPEHHEE
COIPOTHUBIICHHIE UCTOYHKKA TOKa [4, c. 158, 159].
OmnpiT 128. 3akon Oma a1 moHOM nenu [4, ¢. 159—
161]

KauecTBennsle cutyaruy, NoATBEP>KIAIOMINE TOT
(haxT, 9TO B 3aMKHYTOMH II€NTH IPU U3MEHEHUU
COTIPOTHBIICHHSI KAKOTO-IH00 MPOBOAHUKA
HaIpsDKEHHE NepepactpeessieTcsl MKy BHEITHUM
Y BHYTPEHHUM YYacCTKaMU; MEX]Ly BCEMHU
npoBogHUKaMu nemnu. [ToreHnmromerp

Pemenre konruecTBEHHBIX 3aJla4d Ha 3aKOH Owma JUIA
MOJTHOM LIeTH U YJacCTKa LECIH, a TAK)XXC Ha 3aKOHBI
COCAUHCHUS MTPOBOJAHUKOB, HA METO/] 3KBUBAJICHTHBIX
CXEM



Onpenenenue D/1C u
BHYTPCHHETO
COIPOTUBIICHHS
HCTOYHHKA TOKA
(;mabopatopHas paboTa
7)

Pemenue
9KCIIEPUMEHTAIBHBIX
KOMOMHHPOBaHHBIX
3aJ1a4 10 TEMe
«IlocTossHHEII
SIEKTPUIECKUI TOK»

3auer 1o TeMe
«ITocTossHHBIHM
AIIEKTPUYECKUHN TOK»,
KOpPPEKIIHs, pe3epB

139(14)

140(15)

141
144
(16—
19)

59(7)

Wzyuuts
MHCTPYKIHUIO K
nabopaTopHO
pabote 6 B
yueOHHUKe

Kpartkue uroru
rnaBel 15. Cwm. [8,
c. 219, ta6n. 37]

DJIeKTPUYECKHIi TOK B pa3audHbIxX cpeaax (17 4/6 1)

BBozanoe 3aHsTHE IO
TeMe «DIEKTPUICCKAN
TOK B Pa3JIM4YHBIX
cpemax»

DNEeKTPUYECKHUHA TOK B
MeTauiax

3aBUCUMOCTD
COMPOTHUBIICHUS
METaUTHIECKOTO
MPOBOTHHKA OT
TEeMIIEPATypPBbL.
CBepXIpoBOAMMOCTh

3aKOHOMEPHOCTH
MPOTEKAHUSI
JNEKTPHYECKOTO TOKA
B TOJYIPOBOJHUKAX

IomynpoBogHUKOBEIE
puOOpbI

3aKOHOMEPHOCTH
MIPOTEKAaHUS TOKA B
BaKyyMe

ONeKTpOHHOIy4€eBas
TpyOka (3JIT)

Pemenne 3agau Ha
JIBIKEHUE DJIEKTPOHOB

145(1)

146(2)

147(3)

148(4)

149(5)

150(6)

151(7)

152(8)

60(1)

61(2)

62(3)

63(4)

§ 111
§ 112. Cwm. [8,
c. 223—226]

§ 114; ynpaxHuenne
20, Borpocsl 1—3.
Cwm. [8, c. 226—
229, Tabin. 38]

§ 115, 116. Cm. [8,
c. 229— 231]

§ 117—119. Cm. [8,

c. 232— 240]
§ 120. Cm. [8,
c. 241—246]

§ 121; ynpaxueHnue
20, Bompocst 8, 9

Jis HanOosee MoAroTOBJIEHHBIX YYEHUKOB
BBINOJIHEHHUE BTOPOTO BapHaHTa pabOThI
«Omnpenenenne DJ]C 1 BHyTpEHHETO CONPOTHBICHUS
HCTOYHHUKA 110 TOKY KOPOTKOTO 3aMBIKaHUS
(rpaduueckuit MmeToT)»

IIJ'ISI BI)I60pa OKCHEPUMCHTAJIbHBIX 3a/1a4 110 TEMC CM.

(2]

Hcnonb3oBanue 00001IEHHOTO [UIaHa
XapaKTepUCTUKN 3aKOHOMEPHOCTEN MPOTEKaHHUs TOKa
B cpelie

OnbIT 140. 32aBUCHMOCTH COIPOTUBIICHUS
METAJUINYECKOT0 [IPOBOHUKA OT TEMIIepaTypsl [4,

c. 175]

OmnbIT 162. 3aBUCHMOCTH CONTPOTHBIICHUS
MOJTYTIPOBOIHUKA OT TeMIEpaTypsi [4, ¢. 197].
OnbIT 164. 3aBUCHMOCT CONTPOTHBIICHUS
HOJTYIIPOBOJIHHMKA OT OCBeleHHocTH [4, ¢. 199, 200]

OnpiT 163. Tepmopesucropst [4, ¢. 198].

OnbIT 165. Dnexrpornoe potopene [4, ¢. 200, 201].
OmnbIT 166. DneKTpOHHO-ABIPOYHBIN TIepexo [4,

c. 201, 202].

OmnbIT 168. YCcTpoiicTBO OTYITPOBOAHUKOBOTO
Tpuona [4, c. 204—206].

OmnbiT 170. PaboTta TpaH3uCcTOpa B CXEME YCUIICHUS
(c obreit 6a3oit) [4, c. 208]

OnsIT 141. SIBIEHUE TEPMOINEKTPOHHON

smuccud [4, ¢. 175—177].

OmnbIT 142. ONHOCTOPOHHSISI MPOBOJUMOCTD AUOA
[4, c. 178].

OnsiT 143. BonbT-amnepHas XapakTepUCTHKA H0/1a
[4,c. 178, 179]

OnsIT 144. Dnexrponsslil npoxxexrop B DJIT [4,
c. 179—181].

OmnsIT 145. YpaBneHue 3J€KTPOHHBIM ITY4KOM [4,
c. 181, 182].

OnsiT 147. DnekTpoHHO-TTy4YeBas TpyOKa ¢
MarHuTHBIM yIIpaBieHneM Jryda [4, c. 183]

Hcnonb3oBaHue KOMIIBIOTEPHON MOJAETH WIN
JUIAKTUYECKUX KapTo4eK (Harmpumep,



B DJIEKTPOHHOJYYEBOI
TpyOke
3aKOHOMEPHOCTH 153(9)
NPOTEKAHHUS TOKA B
TPOBOISIIUX

JKHAKOCTSX

Pemenue 3amau Ha 154(10)

3aKOH JJICKTPOJIH3a
Omnpenenenue 3apsaa 155(11)
3IEKTPOHA
(;maboparopnast paboTa
8)

3aKOHOMEPHOCTH 156(12)
HPOTEKAHUS

ANEKTPUYECKOTO TOKA

B raszax. [lnasma

O6o06marome-
MOBTOPUTEIBHOE
3aHATHE 110 TEME
«DNEKTPUIECKHI TOK B
Pa3IMYHBIX CPEIaxy

157(13)

158—
161
(14—
17)

3auer 1o Teme
«ONEeKTPUIECKUI TOK B
Pa3IHYHBIX CPEAaxy,
KOPPEKIHs, pe3epB

TloBTOpenue (pe3epn) (9 4/2 4)

9

65(5)

66(6)

§ 122, 123. Cm. [8,
c. 247— 249]

Ynpaxuenue 20,
BOTpOCHI 4—7

§ 123, myHKT
«Omnpenenenue
3apsia YMEKTPOHAY,

c. 336

§ 124—126. Cm. [8,
c. 250— 253, 254,
255]

Kparkue ntorn
IaBbl 16

IoypouHo-TeMaTHUYeCKOe MJIAHMPOBAHHUE

11 kaacce

1 2

3 4

SJIEKTPOANHAMMUKA (npoao.srkenue) (24 4/10 41)

MaruutHoe noJe (12 4/6 1)

CranpioHapHOE MarHUTHOE 1(1)
oJie
Pemenue 3agaq Ha 2(2)

OpPUMCHECHHE TIPaBHIa
OypaBumKa

1(1)

§ 2 (moBTOpEHHE)

§1,2.Cm. [9, c. 5—9]

JUIAKTUYECKOT0 MaTepuana Io Gpu3uke aBTopa
JI. K. Cxpenuna)

OnbIT 148. D11EKTPONIPOBOTHOCTH
JUCTHUTHPOBAHHON BOJIBI [4, c. 184].

OmnsIT 149. D1eKTPONPOBOAHOCTH PACTBOPA CEPHOI
KuCIoTHI [4, ¢. 184, 185].

OmnbiT 150. Dnexrponus pactBopa cyibdara menu [4,
c. 185]

Cm. [8, c. 249, 250]

OmnbiT 151. Pa3psig snextpomeTpa 1o AeCTBHEM
BHEIIHETr0 HoHM3aTopa [4, c. 186].

OmnsiT 152. HecamocTosTenpHbIi 1
CaMOCTOATEIbHBII pa3psiasl B rase [4, c. 187, 188].
Tnerormmii paspsn [4, c. 190—192].

OneIT 161. JTroMuHectieHTHas jamma [4, ¢. 196, 197]

Cucremarusanus U 0000IeHre 3HAHUH 10 JaHHOHI
TeMe IpH 3al0JIHEHUH 00001atoel TabIuIpl,
(dhopma KOTOpOit oTpaskaeT 0000IIECHHBIH IU1aH,
XapaKTePUCTHKY 3aKOHOMEPHOCTEH MPOTEKAHMS TOKA
B cpezie

OnepiT 130. MarsuTHoE 110J1¢
MTOCTOSTHHOTO TOKa [4, ¢. 162, 163].
OnepiT 131. MarsuTtHoE 110J1¢
MOCTOSIHHBIX MarHuTos [4, c. 162,
163].

OmnbiT 133. Habmonenne kapTiua
MarHuTHBIX moseit [4, ¢. 165, 166].
OneiT 135. B3anmoneicTere
HapaJuieabHBIX TOKOB [4, ¢. 167—
170]

Hcnonb3oBaHue cpaBHUTENBHOM
XapaKTePUCTHUKH ToJIel (cM. ypok 4
10 TeMe «DJIEeKTPOCTATUKAY).



Cuna Amriepa

Habnronenue neiictBust
MAarHUTHOTO IT0JISI Ha TOK
(;maboparopHnas padota 9/1)

Cuna Jlopenna

Pemenue 3anau o reme
«Cunbl Amriepa u
Jlopenma»

MarauTHEBIE CBOMCTBA
BEIlIECTBA

O6o06marome-
MOBTOPUTEBHOE 3aHATHE
1o TeMe «MarHuTHOE oJIe»

3ayer 1Mo TeMe
«CTanuoHapHOE MarHUTHOE
0JIE

Koppexkius 3HanHuMi 110
TeMe. Peseps yuurens

3(3) 2(2)
4(4) 33)
5(5) 4(4)
6(6)

7(7) 5(5)
8(8)

9,10 (9, | 6(6)
10)

11(11),

12(12)

JuekTpoMaruuTHast nHAyKous (12 4/4 a)

SIBnenue
3JIEKTPOMarHUTHOM
WHAYKIUH

MunykuronHoe
3EKTPUUYECKOE 110JIe
(BuxXpeBoe)

131) | 7(2)

14(2)

§ 3—S5; paccMOTpeTh IpUMEp
peuienus 3anauu 1 Ha c. 24,

25

W3y4uTh HHCTPYKIUIO K
naboparopHoii padote 1 B
yueOHUKe

Paccmotpers npumep
pemieHus 3agaun 2 Ha c. 25 1
ynpaxsenue 1, Borpoc 4

VYupaxuenue 1, Bompocsr 2,

3

§7.Cm. [9, c. 14—17,
Tabm. 1]

Kpatkue urorn rmnassr 1.
Cwm. [9, c. 17—19, Tabn. 2—
4]

§8,9.Cwm. [9, c. 21—24]

§ 12 no 3aronoBka
«HAYKIMOHHBIE TOKH B
MAaCCHBHBIX MPOBOTHHKAX)

OnbiT 134. UHaukaTop MarHuTHOU
uHayknuu [4, c. 166, 167].

OneiT 137. MarsuTtHoe 10Jje
KaTYIIKU. DJIEKTPOMArHuT [4,

c. 171—173]

JeiictBue npudopa
MAarHATOAJICKTPUIECKON CHCTEMBI

OmnbiT 132. JleiicTBre MarHUTHOTO
HOJIS Ha 3JIEKTPHIECKHE. 3apsiasl [4,
c. 164, 165].

OnbiT 138. /IBIkeHne 3JIEKTPOHOB B
MarauTHOM moste [4, c. 173, 174]

IpnmMenenne npaBuaa OypaBUHKa H
TIpaBuUiIa JIEBOM PYKH IS aHaAITH3a
SKCIEPUMEHTAIBHBIX CUTYAIHI 1
rpagu4ecKux 3agay

OnebIT 139. MarauTHas 3almch
unpopmanmu [4, c. 174, 175].
OnebIT 190. 3aBHCUMOCTD
(heppOMarHUTHBIX CBOWCTB OT
Temieparypsl [4, ¢. 226]

Omeitel Dapanes. YcraHoBIeHHE
MPUYUHHO-CIICICTBEHHBIX CBS3CH U
00BsICHEHNE BO3HUKHOBEHHUS
WHIIYKIIMOHHOTO TOKa BO BCEX
ciryyasx.

OmnbIiT 171. [Tonyuenue
WHAYKIIMOHHOTO TOKa ITPH ABHKEHUU
MOCTOSIHHOTO MAarHUTa OTHOCHTEJILHO
KoHTypa [4, c. 209, 210].

OmnbIiT 172. [Tonyuenue
WHAYKIIMOHHOTO TOKa MPH
W3MEHEHUH MarHUTHON MHAYKIUH
T10J151, TPOHU3BIBAIOIETO KOHTYD [4,
c. 210, 211]. Ilpu 2 4 B HEepemio
paccMOTpEHHE Ha YpOKe
0COOEHHOCTEH BUXPEBOTIO
3JIEKTPUYECKOTO ITOJIS U SIBJICHUS
CaMOUHIKIIUU

CpaBHEHHE C TOMOIIBI0
00001IEHHOTO IIJIaHA XaPAKTEPUCTUK
BH/JIOB 3JIEKTPUUYECKUX MOJIEH.



Hampasnenue 15(3) 8(2)
HHIYKIIMOHHOTO TOKA.

IIpaBuio Jlenmna

Pemrenne 3a1aq Ha 16(4)
NpPUMEHECHHUE TIPaBHIa

Jlenma

W3ydeHune ABICHUS 17(5) 9(3)
3JIEKTPOMarHUTHOM
UHAYKIUH (JTabopaTopHas

pa6ora 10/2)

18(6)

3aKOH 3J1eKTPOMarHUTHOM
HHYKIIUH

Pemenune 3a1a4 Ha 3aKOH
3JIEKTPOMAarHUTHON
WHAYKIAN

19(7)

20(8)

Buxpessie Toku u ux
UCIIOJIb30BaHHE B TEXHUKE

21(9)

SIBneHue caMOMHIYKLIUY.
MNHaykTUBHOCTD

O6006marome- 22(10)
TMOBTOPUTCIIBHOC 3aHATHUC

o TeMe

«ONeKTpOMarHuTHas

WHIYKIHASD

3auer 1o teme
«DNEeKTpOMarHuTHas
HMHITYKIUSD, KOPPEKIIAST

23(11),
24(12)

10(4)

KOJIEBAHUS U BOJIHBI (31 4/10 u)
Mexanundeckue kojedanus (7 4/1 1)

CB0OOIHBIE U
BBIHY)KIEHHBIE

25(1)

§ 10. Cm. [9, c. 24—26]

Paccmotpets mpumepsl
peuienus 3a1a4 1, 2 Ha c. 49,
50 u ynpaxxHenue 2,
BOIPOCHI 1—6

W3yunTh HHCTPYKIUIO K
nabopaTopHoii pabote 2 B
yueOHHKe

§ 11, 13. Cm. [9, c. 28—32]

VYupaxxaenue 2, BOMPOCH
8—10. Cm. [9, c. 33—36]

§ 12, HIHAYKIIMOHHBIE TOKH B
MAaCCHBHBIX MIPOBOTHHUKAX H
npumeHeHnue GpeppurTos, § 14.
Cwm. [9, c. 36—39, Tabu. 6]

§ 15, 16. Cm. [9, c. 39—43,
Tabm. 7]

§ 17; xpaTKue UTOTHU TTIaBBI
2.Cwm. [9, c. 45—47]

§18,19. Cm. [9, c. 49—53,
tabm. 10, 11]

OnbIT 186. Buxpeoil xapaktep
UHJYKIIMOHHOTO JJIEKTPUUECKOTO
nosts [4, ¢. 223]

OmnbIT 175. JleMoHCTpaIus mpaBuiIa
Jlenua [4, c. 213]. TIpu 2 4 B Heemo
pa3bop Bompoca 0 BUXPEBBIX TOKAX U
UX IPUMEHEHUH Ha IIPAKTHKE

AJTOpUTM HCIIOIb30BAHUS NIpaBUiIa
Jlenua i onpeneneHus
HaIpaBlIeHHs TOKa | B KOHTYype mpu
aHanu3e rpadUuecKux 1
9KCHEPUMEHTANIBHBIX 3a7a4

Hcmonp3oBanne KOMIBIOTEPHOM
MOJIENH SIBICHUSI (3JCKTPOHHBII
pecypc «OTkpbITas Gpuzuka). [Tpu 2
9 B HEJIEIO PACCMOTPEHHE 3aKOHA
INEKTPOMATHUTHOM HHIAYKIIHU

Onsit 173. Tlonyuenue
MHIYKIMOHHOTO TOKa IIPH
W3MEHEHUH IUIOIAAN KOHTYpa,
HaXOJSIIErocs B IIOCTOSTHHOM
MarHuTHOM mone [4, ¢. 211, 212]

OnbiT 184. UHAyKIIMOHHBIE TOKU B
MaCCHUBHBIX MTPOBOJHUKAX [4, c. 221,
222].

OmnbIT 185. ITpunnun paboTsl
MarHUTHOTO TaXOMeTpa U
cnimpomertpa [4, ¢. 222, 223]

OmnbIT 176. CaMOMHIYKITNS TIPH
3ambIkaHuu nenu [4, c. 214, 215].
OmnbiT 178. CaMOMHIYKITNS TIPH
pasMbIkanuu 1emn [4, ¢. 216].
OmnbIT 182. DHEPTUsS MarHUTHOTO
noJist Katywku [4, ¢. 219]

DJIeKTpOMarHuTHOE TOJIE U TUITOTEe3a
Makcsenna. [lpunyun cummempuu 6
npupode. DNEKTPUUECKOE 1
MarHUTHOE NOJIsl — HPOSIBIICHHE
€/IMHOTO 1IeJI0T0 —
3JIEKTPOMArHUTHOTO TIOJIS.
Ypasnenus Maxceenna — Jlopenya
(ux KauecmeeHHbvle HOPMYTUPOBKLL)
KaK OCHO8A KACCUYECKOIl
91eKMPOOUHAMUKU

OnbIT 46. [Tpumeps! KonebaTenbHbIX
IBIWKeHuii [4, c. 77, 78].



MEXaHUYCCKUE KOJICOaHMs

JlHamuka KonebarenbHOro
JIBHKEHHSI. Y paBHEHUS
JIBIDKEHHSI MAsITHUKOB

rapMOHI/I‘{eCKI/Ie KoJIeOaHus

Pemenne 3amau Ha
XapaKTePUCTHKU
MPYKUHHOTO U
MaTeMaTHIECKOTro
MasiTHUKOB

OnpeneneHue yCKOpeHUs
CBOOOTHOTO MAaJACHUS MPH
MIOMOIIIH HUTSHOTO
MasTHHKA (JTabopaTopHas
pabota 11/3)

IIpeBpamenve sHEPTUN IPH
rapMOHHYECKUX
KOJIe0aHMsIX

BrinyxneHHbie
MEXaHUYECKHE KOJIeOaHusl.
Pesonanc

26(2)

27(3)

28(4)

29(5)

30(6)

31(7)

§ 21, 22 (gacTb naparpada
JI0 3arojI0BKa
«I"apmoHHnueckue
KOJICOAHUSI)

§ 22,23

Paccmotpets mpumepsl
pemrenns 3agad 1—3 Ha
c. 77,78

11(1) | VI3y4uTh MHCTPYKIHIO K
nabopatopHoii padoTe 3 B

yuebHuke. Cu. [9, c. 57—59]

PaccmotpeTs mpumep
pemenus 3an1ayn 4 Ha ¢. 78 u
yrIpaxHeHue 3, BOIpOCH 7,
8. Cm. [9, c. 59—61]

§ 25, 26, 36, ocHOBHBIE
3JIEMEHTHI
aBTOKOJIC0ATEILHON
CHCTEMBI; TIPAMEPHI IBYX
aBTOKOJIeOATEIbHBIX CUCTEM;
ynpaxHenwue 3, Borpoc 9;
KpaTKHUe UTOTH IJ1aBbl 3

DJieKTpoMarHuTHele koJedbanus (11 4/3 4)

CB00OIHBIE U
BBIHY)K/ICHHBIC
AJIEKTPOMArHUTHBIE
KoJieOaHus

AHainorust Mexmy
MEXaHUYCCKUMH U
JJIEKTPOMATrHUTHBIMU
KOJICOaHUAMHU

YpaBHeHHE CBOOOIHBIX
INEKTPOMATHUTHBIX
KoJIe0aHU B 3aKPHITOM
KOHTYpE

32(1)

33(2)

34(3)

§ 27, 28. Cum. [9, c. 69—71]

12(1) | §29.Cm. [9, c. 71—74]

§ 30

OmnbIT 53. [IpuMeps! BEIHYXKJICHHBIX
KoneGanwuii [4, c. 84]

Cm. [9, c. 54—57]

OmnbIT 47. OcumiorpamMma
Konebanwmii [4, c. 78, 79].

OnbIT 49. AMIUIUTYAA CBOOOJHBIX
KoneGanwuii [4, c. 80].

OmnsiT 50. YacToTa 1 nepron
cBOOOIHBIX KOebanwmii [4, c. 80, 81].
OmnbIt 51. Ilepuon xonedbanuit
OpYKHHHOTO MasiTHHKA [4, ¢. 81, 83]

3amaua q1s Hanboee
HMHTEPECYIONTMXCS YIAIIIXCS: C
[IOMOILBIO0 MAsATHUKA OLIEHUTH CBOM
poct

Onbit 48. [IpeoOpazoBaHue 3HEPTHH
B IIpoliecce CBOOOTHBIX KosleOaHUi
[4, c. 79, 80].

OmnsIT 52. 3aryxaHue cBOOOHBIX
konebanuii [4, c. 83, 84]

CpaBHeHUE CBOOOTHBIX H
BBIHY)K/JICHHBIX KOJIeOaHUH y100HO
BBIIIOJIHUTE B (hOpME TaOIHIIBL.
OnbIT 56. fBNeHue pe3onanca [4,
c. 85].

OnbIT 65. MasTHUKOBBIE Yachl KaKk
IpUMep aBTOKOJIEOaTENbHON
cuctemsl [3, c. 50, 51]

Onsit 1. KonebaTenbHbIe CUCTEMBI
[3,c. 7—9].

OnbIThI 3, 4. OcuiorpaMma
kosebanuii [3 (BapuanTsl 1, 3), c. 10,
11].

OmnbiTel 14, 15. 3atyxanue
KoJIeOaHUH B peabHBIX
KosebaTesIbHBIX cucTeMax [3
(BapuaHr 2), c. 18, 19]

IenecooOpa3Ho 3armoiHeHHE
000011aromIeii TaOIUIIBI

KonmuecTBenHas Teopus mporeccos
B K0JIeOATEIIbHOM KOHTYpE



Pemenne 3agau Ha
XapaKTePUCTUKU
3JIEKTPOMArHUTHBIX
CBOOOIHEIX KOJIEOaHUI

IlepemenHnsIit
SIEKTPUIECKUI TOK

CompoTUBIICHHUS B IIETH
MIEPEMEHHOT0 TOKa

Pemenne 3amay na
pa3Nu4HbIE THIIBI
CONPOTHBIIEHUH B LIETTN
MIEPEMEHHOT0 TOKa

Peszonanc B anmekTprueckoit
1enu

DneKTpuIecKre
aBTokosieOanus. ['enepaTop
Ha TPaH3HUCTOPE

IIpou3BoaCTBO, NEpe1aya U UCMOJIB30BAHNE YIEKTPUUECKOi IHepru (2 4/2 4)

TparchopmaTopsl

IIpousBocTBO, Mepenava u
HCIOJIb30BaHHUE
3JIEKTPUIECKON SHEPTUU

35(4)

36(5)

37,38
(6,7)

39,40
(8,9)

41(10)

42(11)

43(1)

44(2)

Mexanuyeckue BOJIHbI (4 4/1 1)

Bonna. CBoiicTBa BOJIH U
OCHOBHEBIE XapaKTEPUCTHKU

45, 46
(1,2)

13(2)

14(3)

15(1)

16(2)

17(1)

VYupaxHeHue 4, BOIPOCH!
1—3; paccMoTpeTh npuMep
pemienus 3aaa4n 1 Ha c. 110

§ 31, 37; ynpaxuenue 4,
BONPOCHI 4, 5 U yrpakHEeHHe
5, Bompocsl 1, 2

§ 32—34. Cm. [9, c. 81—85]

Yupaxuenue 4, Borpoc 6;
PaccMOTpETh PHMEPBI
pemenus 3a1a4 3, 4 Ha

c. 111,112

§ 35.Cm. [9, c. 86—91,
Tabs. 15]

§ 36; KpaTKue UTOTHU TTIaBBI
4.Cwm. [9, c. 76—T79,
Tabm. 14]

§ 38; ympaknenue 5,
Bornpockl 3—7. Cu. [9,
c. 93—95]

§ 39—41; xpaTkue UTOrU
rinaset 5. Cwm. [9, c. 95—97]

§ 42—46, 48, 54.

Cwm. [9, c. 97—103, tabn. 17,

c. 116—123]

OnbiTel 18—21 (Bapuanr 4) [3,
c. 102].
OnbIT 38. YCTpoiCTBO U NPUHIIUI

paboTHl HHAYKIMOHHOTO TeHEepaTopa
[3, c. 30—32]

IIpu paccmoTpennu Tpex BHIIOB
COIPOTUBJICHUH B L€ IIEPEMEHHOIO
TOKa METOANYECKH IieJiecoo0paszHa
opraHu3anys HHPopMalnuy B BUJE
TaOIUIIBL.

OnbIT 41. [leMOHCTpalMs aKTUBHOT'O
conporuBienus [3, c. 33, 34].

OmnbIT 45. JleMoHCTparys
€MKOCTHOTO COIIPOTHUBICHUS |3,

c. 36, 37].

OnbIT 48. JlemoHCcTpanus
UHJYKTUBHOI'O CONIPOTUBIIEHHUS [3,

c. 39, 40]

CpaBHEHHE THIIOB PE30HAHCOB C
MIOMOIIBIO TAOIUIIBL.

OnbIThI 26, 27. AMmuTyna
BBIHY)KJICHHBIX KoseOaHuil. Pezonanc
(BapmaHr 2) [3, c. 22—24].

OnpbiT 28. Pe3onanc B
MOCIIEZI0BATEIbHOM KOHTYpE [3,

c. 24]

CpaBHeHHe CBOOOTHBIX KOJICOAHHUN 1
aBTOKOJIE0aHUH ¢ IOMOILBIO
TaOIULIBL.

OnbIiThl 66—68. ABTOreHEpaTOp
3JIEKTPOMArHUTHBIX KoJebaHui [3,

c. 51—54]

OmnbIT 60. YCTpOoHCTBO U IPUHITUTT
paboTsl ogHO(DA3HOTO
tpancdopmaropa [3, c. 47, 48].
Onvimot 61—64. Buinpsmnenue
nepemennozo moka [3, c. 48—50]

Ypok-koH(pepeHIus, K KOTOpOMY
y4aluecs FOTOBST JOKJIAJbL,
UCIIOJB3YSl JOCTYIIHBIE HCTOYHUKU
nHpOpMALUN

OpraHu3zaiys u3ydeHus MaTepuasia
Kak TIpolecca 3anoTHeHHUS
CPaBHUTEIBHOM TaOIMIIBI (15
MEXaHUYECKHX U JIEKTPOMATrHUTHBIX



47(3)

3BYKOBEIE BOJHBI

Pemenune 3agau Ha CBOMCTBA
BOJH

48(4)

DJIeKTPOMArHUTHBIE BOJIHBI (7 4/3 1)

Omngite ['epra 49(1) 18(1)
N3o0perenue paguo 50(2) 19(2)
A. C. ITomoBeM. [TprHIUTIBL

pagHoCBs3H

CoBpeMeHHEbIEe cpe/IcTBa 51,52

CBSI3H (3,4

§ 47.Cwm. [9, c. 103—108,
tabn. 18—20]

VYnpaxseHue 6, BOIPOCh
1—5; KpaTKue UTOTH TIIaBEI
6; ynpaxxaenue 7, Borpoc 1

§ 49, 50

§ 51—53. Cu. [9, c. 124—
126]

§ 55—58; ynpaxuenue 7,
BONPOCHI 2, 3; KpaTKHe UTOTH
rnaebl 7. Cwm. [9, c. 126—
131]

BOJITH) NP MapajuieIbHON
HOCTaHOBKE JEMOHCTPAIIMOHHEIX U
(pPOHTANBHBIX YKCIIEPUMEHTOB.
OmnbIT 58. HaOmtoeHue nonepeyHsIx
BOJIH [4, c. 86—88].

OmnbIT 59. HaGntoneHue npoaoabHbIX
BOJH [4, c. 89].

OnsIT 60. BotHbI Ha MOBEPXHOCTH
BogmI [4, c. 89, 90].

OmnbIT 61. OTparkeHue
MOBEPXHOCTHBIX BOJH [4, c. 90].
OmnbiTel 104—106. OTpaxkeHue BOJH
[3, c. 79, 80].

OnbIThl 116, 117. IIpenominenue
BOJIH [3, c. 85, 86].

Onsiter 118, 119. [IpoxoxneHue
BOJIH Yepe3 TPEYTOJIbHYIO pu3My [3,
c. 86].

Onbitbl 134—138. UnTepdepennus
BoJH [3, c. 97—100].

Onbitbl 151—153. Beryiue BOHBI
[3, c. 112—115].

OnbiTbl 154—156. Tudpaxuus BoH
[3, c. 115—119].

OnbiTbl 164—166. [Tonspuzarus
BOJH [3, c. 125, 126]

OnbIT 62. VcTounnku 3ByKa [4,

c. 91, 92].

OnbIT 63. [Ipuemanku 3ByKa [4,

c. 92, 93].

OnbIT 64. Heo6xomumMocTh ynpyroi
Cpezbl Ul Iepeaayl 3BYKOBBIX
konebannii [4, c. 93].

OmnbIT 65. 3ByKOBOI pe3oHaHC [4,

c. 93, 94].

OnbIT 66. XapakTepucTHKH 3ByKa [4,
c. 95]

Pemenune rpaduueckux u
KauecTBeHHBIX 3a1a4. Cwm. [9,
c. 108—110]

OnbIT 96. DIIeKTPOMarHUTHBIE
BOJIHEI [3, ¢. 75]

N3yuenue marepuana cTaTbu:
Pamgomkxwmua B. B.,
I'ycesa JI. E.Kro u3obpen
panuo? // ®usnka: ExenenenpHoe
npuioxenue K rasere «Ilepeoe
ceHTsaopsa». — 1997, — Ne 16.
OnsiT 180. Panunoynpasnenue [3,
c. 137—139].

OnsiT 185. YerpoiicTBo U npuHIAIT
paboThI mpocTeiiiero
paauonpueMHuuka [3, c. 142, 143]

Ypok-ceMuHap, K KOTOPOMY
yualiuecs FOTOBAT COOOIICHHS MO
JIOCTYITHBIM HCTOYHHKAM
uH(OpMAIHIH.

Omnbrit 181. Pagnonokanus [ 3,



O6o6maromie- 53(5)

HOBTOPHUTEJLHOE 3aHATHE

no teme «Kosebanust u

BOJIHBI»

3ager mo Teme «Komebanus | 54(6),

1 BOJTHBI», KOPPEKIIHST 55(7)

OINTHKA (29 4/13 u)

CgeToBble BOJHBI (18 4/7 u)

Bgenenue B onTuky 56, 57
12

MeToIB!I OTIpeIeIeH s 58(3)

CKOpPOCTH CBETa

OCHOBHBIE 3aKOHBI 59(4)

TEOMETPHUECKON ONTHKHU

20(3)

21(1)

§ 60

22(2)

Kparkue uroru rias 3—7

Beenenue B ontuky. Cwm. [9,
c. 132—135, tab6mn. 23]

§ 60—62; paccMoTpeTh
MPUMEPBI PEIIECHUS 38184
1—6 nac. 187—191. Cwm. [9,
c. 135—138, tabu. 24]

c. 139].

OmnbIT 186. ITepenaua unpopmanuu
Ha pacCTOSHHE C MOMOIIBIO Jla3epa
[4, c. 143, 144]

OpFaHI/I3aL[I/IH peuieHust 3aga4

I'maBHas 11eJ1b BBOJHOM JICKIIUN —
co3JaHue o01Iero (IeI0CTHOTO)
MPEACTABICHHUSI O COBPEMEHHBIX
BO33pEHUAX Ha NPUPOY CBETa U
KOPIYCKYJISIPHO-BOJTHOBOM
nyanusme. Pesynbrar gekuun —
3aroJHeHUE 0030PHO TaOIHIIBI,
OpUECHTHUPYIOLICH Ha N3yUEHHE
SBJICHUI TeMBbl. 3all0IHEHUE
TaONuULIBI IPU NapalIesIbHOM
JEMOHCTPALNH (PH3UIECKIX
SIBIICHU.

OnbIT 61. [lonyuenne TeHn u
nonytenu [ 1, c. 148—150].
OnbiTbl 120—122. TIpenomienue
ceera [3, ¢. 86—89].

OnbiT 148. Konpa Heiorona [3,
c. 108, 109].

OnbiT 149. Nntepdepeniys ceera B
TOHKHX IIeHKax [3, c. 110, 111].
OmnbiTel 161, 162. [Tonydyenne
Ju(PaKIUOHHOTO CIIEKTpa [3,

c. 122—124].

OnbiTbl 167—169. [Monspuzanus
ceera [3, ¢. 126—129].

Onsitel 173—179. SBnenue
nucnepcuu (BapuaHTsl 3, 4, 5—7 (A,
b)) [3, c. 132—137].

OmnbIT 196. O0HApYXKEHNE BHEIITHETO
¢doroaddexra [3, c. 148—150].
OmnbiT 198. O6HApYX)KEHNE
BHyTpeHHero GoToapdexra u
JEMOHCTpALHs paOOTHI
doropesucropa [3, ¢. 151—153]

OnsiT 123. IIpenomnenue cBeta B
npusme [3, c. 89, 90].

OmnbIT 67. OMHOBpEMEHHOE
OTpaKeHHE U MPEJIOMIICHHE CBETA Ha
rpaHuLe paszena AByx cpen [1,

c. 158].

OnbIT 68. 3aKOHBI OTpaXKEHHUS CBETA
[1, c. 158, 159].

OnbIT 69. N300pakeHne B MI0CKOM
3epkaie [1, c. 159, 160].



SIBIIEHUE MOJIHOTO
OTpa)XeHHs CBETA.
BoitokonHas onrtuka

Pemenue 3anau no
TEOMETPHYECKOH ONTHKE

JInH3BI

dopmyrna TOHKOH TUH3BI

Pemenne 3anau mo
TEOMETPHYIECKOM ONTHKE

OKCIIEpUMEHTAIHHOE
M3MEpeHHE ITOKa3aTels
MIPETOMIICHUS CTEKIIa
(mabopatopHas padota 12/4)

DKCIEepUMEHTAIBHOE
OTIpeieTIeHIE ONTHIECKON
CHJIBI U (JOKYCHOTO
PacCTOSIHUSI COOMpPAIOIIEH
JMH3BI (J1TabopaTopHast
pabota 13/5)

Hucnepcus ceera

Hutepdepennus BoaH

Judpakius MexaHHYeCKUX
Y CBETOBBIX BOJIH

ITonepeyHocTs CBETOBBIX
BoJH. [loysipu3anyst cBeta

Pemenue 3amau Ha

60(5)

61(6)

62(7)

63(8)

64(9)

65(10)

66(11)

67(12)

68(13)

69(14)

70(15)

71(16)

23(3)

24(4)

25(5)

§ 62; ynpaxxHeHue 8, BOnpoc
12. Cm. [9, c. 138—139]

YnpaxHeHue 8; BOIPOCHI

1—3,5—11,13,14

§ 63, 64. Cwm. [9, c. 141—
143]

§ 65; paccMoTpeTs mpuMep
peuienus 3agayn 2 Ha c. 202
U yrpaxkaeHue 9, Bompoc 7

YnpaxkHeHue 9, BOIpochl
1—4,6,8—11

W3y4nTh HHCTPYKIUIO K
naboparopHoii padote 4 B
yaeOHUKe

N3yunth HHCTPYKLUIO K
nabopatopHoii paboTe 5 B
yueOHUKe

§ 66. Cwm. [9, c. 144—148,
Tabm. 25]

§ 67—69. Cwm. [9, c. 148—
153]

§ 70, 71; ynpaxuenue 10,
BOIpOCH! 3, 4

§ 73,74.Cm. [9, c. 158—
163, Tabu. 26]

VYnpaxuenue 10, Bonpocsl

OnbIT 72. 3aKOHBI IPETOMIICHUS
ceera [1, c. 164—167].

IIpu 2 u B HEexemo paccMOTpeHNe
Bompoca «DopMyia TOHKOH JTUH3bD)

OnbiTel 124—126. [osnHoe
oTpaxkenue cserta [3, c. 90—92].
OnbiTel 127—129. Mogens
cBeroBofa [3, c. 92—94].

OmnbIT 130. ITepenaua u3o0paxeHus
o cBeToBoxy [3, ¢. 94, 95].

OmnsiT 132. OcBenienue npy NOMOLIH
cBeroBosa [3, c. 96]

Cwm. [9, c. 140, 141]

JleMOHCTpaIysi OCHOBHBIX TOUEK H
JIMH3 € TIOMOIIBIO TPUOOpa 1o
FeOMETPHUECKOM ONTHKE U X0/
Tydel B TUH3aX.

OnbIT 75 [1, . 172—175].

OnpIT 76 [1, c. 175—177]

JluneitHoe yBenmueHne TUH3EL.
Onmuueckue npubopuvl: MUKPOCKON,
KOOOCKON, melecKon, Iynd,
@omoannapam, 2na3 uenogexa,
NPOeKYUOHHbI POHAPYL

OrmpesienieHe OTHOCHTEIFHOTO
IMOoKa3aTeJid MPCJIOMIICHUS ABYMS
METOIaMH:
a) 6e3 MOMOLIY TPAHCIIOPTHPA;
0) C MOMOILBIO TPAHCIIOPTHPA

Onsite 173—179. SBnenue
mucrepeni [3, ¢. 132—137]

OmnbiT 148. Konea Hetorona [3,

c. 108, 109].

OnbiT 149. UnTepdepennys ceera B
TOHKHX IUIeHKax [3, c¢. 110, 111]

OnbIThl 154—165. [Iudpakims BoIH
[3, c. 115—119].

OnbITh! 159, 160. {ndpakuus ceera
Ha mienu [3, ¢. 120—122].

OnsiTel 161, 162. ITonyuenne
TUQPaKIMOHHOTO crieKTpa [3,

c. 122—124]

OnsbiTbl 167—169. [Monspuzanus
ceera [3, ¢. 126—129]

Cm. [9, c. 163, 164]



BOJIHOBBIE€ CBONCTBA CBETA

W3mepeHue IIrHBI 72(17) | 26(6)
CBETOBOM BOJIHBI

(;mabopatopnas padota 14/6)

Ha6monere 73(18) | 27(7)
uHTep(EPEHINH,

JA(GPaKIUK 1 TOJSIPU3ALHN
cBeTa (J1abopaTropHas
pabota 15/7)

1,2; paccMOTpeTh IpUMEPBL
pemenus 3a1a4 1, 2 Ha
c. 231, 232

W3yunTh HHCTPYKIUIO K

nabopaTopHoil paboTe 6 B
yueOHUKe

Cm. [9, ¢. 155—157]

9JIEMEHTbBI TEOPUH OTHOCHUTEJIBHOCTH (4 4/3 1)

DIIEMEHTHI CIEUATbHON 74(1) 28(1)
TEOPHU OTHOCHUTEIHLHOCTH.

ITocTynarer DitHmTEHA

75(2) | 29(2)

DNeMEeHTHI PeSITHBHCTCKON
JTUHAMUKA

O0o6marorie-
MOBTOPUTEIILHOE 3aHATHE
0 TeMe «DJIEMEHTHI
CHENUaIIbLHON TEOpUHU
OTHOCHTEIIBHOCTHY

76(3) | 30(3)

3auer u Koppekuws 3Hanun | 77(4)
0 TeMe «DJIEMEHTbI
CreHalIbHO TeopHn

OTHOCHUTEIILHOCTH
HN3nyuyenue u cuexktpsl (7 4/3 u)

78,79
(1,2)

HW3irydeHne U CIIEKTPEL. 31(1)
[[Txana 3meKTpOMarHUTHBIX

H3ITy4eHUI

§ 75—78; ynpaxuenue 11,
BOIIPOCHI 1, 4.
Cwm. [9, c. 164—170]

§ 79, 80; ynpaxuenne 11,
BOIIPOCHI 2, 3

Kpatkue utorn rnassr 9. Cwm.
[9,c. 171—174]

Cwm. [9, c. 174, Tabm. 27]

§ 81—87; xpaTKHe HTOTH
rasel 10. Cwm. [9, ¢. 179—
185, Tabm. 30—33, ¢. 231—
234]

OcBoeHMe IKCIepUMEHTAIBHOTO
METO/1a OLCHKH JUTHHBI CBETOBO
BOJIHBI C TOMOIIBIO TU(PPaKINOHHOM
peleTKH

DKCIepUMEHTAIBHOE HAOMIOICHNE
BOJIHOBBIX CBOWCTB CBETA.
Onpedenerue OnuHblL 80IHBL NO
uHmephepenyuoHHol KapmuHne
(xonvya Hetomona) ¢
UCNOIbL308aHUEM POPMYITbL

Th =V n‘iR, 20e r, — paduyc

KObYa, N — e20 Nops0KoGwlll HoMep;
R — paouyc kpususnv

BricTpanBaHue MaTepraia ypoka
COIJIaCHO JIOTMYECKOIl cXeMe IMKIIa
mo3HaHus: GakThl (HaTHIne
MPOTHBOpEYHs) —> mpobiema —>
TUIIOTE3a-MOJeNb —> CIIC/ICTBUS
—> HKCHEPUMEHT

CucremaTtu3anys MaTepuana 1o
JJAHHOI TeMe ITyTeM IOBTOPEHHUS
LETNOYKU HAYYHOT'O IO3HAHUS.
3anonneHue TabuuLbl ¢ Gopmynamu
JULSL CIIy4aeB: a) PEJIITUBUCTCKHE
COOTHOILIEHHs MEKAY MaccoH,
SHEprued ¥ UMIYJIbCOM UL 00BbEKTa
C HEHYJIEBOM Maccoil oKost; 0) TO xe
T 00BEKTa C HYJIeBO# Maccoit
HIOKOS

IIpencraBnenne CTO kak
(hU3MYECKO TEOPUH C BhIJICICHHEM
e¢ OCHOBAHUH, s/Jpa U BBIBOJIOB-
CIIeJICTBUI

OnpbiTel 187—191. [IpuemMHuKn
TEIUIOBOTO M3Ny4eHus [3, c. 145,
146].

OnsiT 192. OOHapyx)eHNE
MH(PaKPacHOTO U3ITYYCHHUS B
CIUIOLITHOM CIIEKTPE HarpETOro Tea
[3, c. 146, 147].

OnsiT 197. OOHapyx)eHne
yIbTpadHOIETOBOTO U3Iy4YeHus [3,
c. 147, 148].

OnsiT 119. 3aBUCHUMOCTH
JFOMHHECICHIIUH OT YaCTOTHI
B030yxnaroniero ceera [ 1, c. 251—
253].

OnsiT 120. 3aBUCHUMOCTH
(dochopecueHM OT TEMIIEPATYPHI



Pemrenue 3agad mo Teme 80(3) 32(2)
«VI3my4eHne u CIIeKTphD» C

BBITIOJTHCHAEM

naboparopHoi paboTs 16/8

«HabntoneHue CIIonHoro

W TMHEWIATOTrO CIIEKTPOBY

O6o06marormie- 81(4)
[IOBTOPUTEIBHOE 3aHATHE
o Teme «OnTrKay

3aver mo Teme «OnTHKaY, 82—84 | 33(3)
KOPPEeKIUs (5—7)

KBAHTOBAS ®U3UKA (36 4/13 u)
CgetoBble KBaHTHI (7 4/3 4)
3aposkaeHne HayKH, 85(1)

00BSCHSIONIEH KBAaHTOBBIE
CBOICTBA CBETa

3akoHbI poToddhexra 86(2) 34(1)
Pemenne 3a1a4 Ha 3aKOHBI 87, 88
dhoroaddekra (3,4)

®Dotonsbl. ['umoresa ae 89(5) 35(2)
Bpoitns

W3y4uTh HHCTPYKIUIO K
nabopatopHoii padoTe 7 B
yueOHUKe

Kparkue uroru riasel 11.
Cwm. [9, c. 175—178, 187—
190, a6, 35—37]

BBenenue B kBaHTOBYIO
¢uzuky. Cwm. [9, c. 111—
195]

§ 88, 89. Cwm. [9, c. 195—
198]

Yupaxuenne 12, Borpocsr 1,
2,4—6.Cwm. [9, c. 198—200]

§ 90; ympaxxaenue 12,
Bonpockl 3, 7. Cwm. [9,
c. 200—204, 214—218]

[3, c. 253, 254]. AemoHCTpanus
PEHTTCHOBCKUX CHUMKOB

CBeT Kak KBaHTOBBII
3JIEKTPOMArHUTHBIH TIPOIIECC,
TPOSIBIISIONIN#T BOTHOBBIC UITH
KOPITYCKYJISIPHBIE CBOMCTBA B
3aBUCHMOCTH OT SKCTIEPUMEHTAIBHO
curyarun. CHCTEMaTH3aIHsI
OCHOBHBIX MMOHATHH, MPaBILI,
3aKOHOMEPHOCTEN TEMbI METOIOM
HCIIOJIE30BaHHUs 0000IA0IINX
tabnui. Knaccudukaliiust o0CHOBHBIX
THIIOB 3a1a4 1o TeMe «OnTuka

XapaxTreprucTuka (¢ MTOMOIIBIO
LENOYKH HayYHOTO II03HAHUS)
PEBOJIOIIMOHHOM CUTYaIHH,
cioxuBIIeiics B pusnke Ha pyOexe
XIX—XX BB., —
«yIbTpadUONeTOBOM KaTacTpodbD»,
croco0a pa3penieHust BO3HUKIIETO
MIPOTUBOPEUHS H COOTBETCTBYIOLIEH
poOJIeMBI U3ITydEeHUs A0COTIOTHO
YEepHOTO TeNa. 3apoKaeHe
kBaHTOBOM ¢u3uku. Mnes ITnanka o
KBaHTax. DHeprus KBaHra £ = hv

OmnbIT 197. 3aK0HBI BHEIITHETO
¢doroaddekra [3, c. 150, 151]. Tlpu
2 9 B HEZICNIO TIPHUBEICHHE ETIOUYKU
HAYYHOTO MO3HAHUSI, TIOSICHSIOIICH
BO3HUKHOBEHHE KBAHTOBOH (DU3HKH;
paccMOTpeHHE BOIIPOCOB
npuMeHeHus: potordpdexTa Ha
MpPaKTHKe

OnbiTel BaBunosa. Boinosbie
cBoiicTBa yacTu. Judpaxuus
3JEeKTpOHOB. I'unoresa e bpoins
(1923). BepositHOCTHO-
CTaTUCTUYECKUH CMBICI BOJIH 1€
Bpoiins. [punyun
neonpedenennocmeti I etizenbepea
(coomHnowenus
HeonpedenenHocmeli).
KopmyckynsipHO-BOJIHOBO# Jyann3M.
IlonsiTHe 0 KBaHTOBOM U



IMpumenenue poroaddekra
Ha MPaKTHKE

KBaHTOBEIE CBOMCTBA CBETA:
CBETOBOE JaBJICHHUE,
XUMHYECKOE JIEHCTBHE
CBETa

ATtomHas ¢usnka (8 4/3 u)

Crpoenne atoma. OTBITHI
Pesepdopna

KBaHTOBBIE MTOCTYATHI
Bopa. Uznyuenne u
HOTJIOIIEHUE CBETA AaTOMOM

Pemenue 3ana4 Ha MojienH
aTOMOB U MOCTYHaTH bopa

Jlazepsl

O6o06m1arome-
MMOBTOPHUTENHHOE 3aHATHE
o TemaM «CBETOBbIE
KBaHTBD», «ATOMHAs
(dusnkay

3auet mo TemaM «CBETOBBIE
KBaHTEI», «ATOMHast
(u3HKay, KOPPEKIUs

90(6)

91(7)

92(1)

93(2)

94, 95
3,4)

96(5)

97(6)

98, 99
(7,8)

36(3)

37(1)

38(2)

39(3)

§ 91. Cwm. [9, c. 204—207,
tabi. 41]

§ 92, 93. Cm. [9, c. 209—
211]

§ 94; ympaxxunenue 13,
Borpoc 2. Cwm. [9, c. 218—
221]

§ 95,96. Cwm. [9, c. 221—
226]
Yupaxuenue 13, Bonpocksr 1,

3.Cwm. [9, c. 226]

§ 97. Cm. [9, c. 234, 235]

Kpatkue utoru rnassl 11 u
rasel 12. Cwm. [9, ¢. 235—
237]

®Du3uKka aTOMHOIO siApa. JiaeMeHTapHble YacTHIbI (21 4/7 u)

OKCNepUMEHTATIbHBIE
METOJIBI PETHCTPAIINI
3apsHKEHHBIX YaCTHIL

Nsyuenue Tpexon
3apsDKEHHBIX YaCTHIL 110
roToBbIM (oTorpadusim
(;raboparopHas pabora 17/9)

100(1)

101(2)

40(1)

§ 98. Cm. [9, c. 248—250]

Unentuduxanus

3JIEMEHTaPHON YaCTHIIBI 10
ee Tpeky. OmnpeneneHue mo
TpeKkaM MHKPOOOBEKTOB HX

peMTHBHCTCKOﬁ MCXaHUKE

OnsiT 198. OOHapyx)eHME
BHYTpeHHero GpoToaddexra u
JIEMOHCTpaus paboThI
doropesucropa [3, c. 152].

OmnbIT 199. JlemoHcTpanus
npuHIMna paboTs! Goroanementa [3,
c. 152, 153].

Onsitel 200, 201. IemoHCcTpanys
npuHImna padbotsl Gpotoperne [3,

c. 153—155]

OnbIThl 205, 206. DoTOXMMUYECKUE
peaxuuu [3, ¢. 157, 158].

IIpu 2 4 B HEAeMO pacCMOTpPEHHE B
HauaJsie ypoka onbIToB Pesepdopaa

OnbIT 208. JIucKpeTHOCTD

3HepFCTI/IquKI/IX COCTOSIHUIT aTOMOB
[3, c. 158—163]

PaccmoTpeHue B CpaBHEHUU CBOMUCTB
JIa3epHOT0 M3IIyYCHUS U U3TyICHUST
0OBIYHOTO UCTOYHHKA CBETA

XapakTepHucTuKa N3MEPUTETBHBIX
YCTPOKCTB MO sACPHOM (HU3UKE B
COOTBETCTBHHU C 0000IICHHBIM
IJTAHOM OTBETa O TEXHUYECKOM
yCTpOMCTBE.

OnbIT 223. JleMOHCTpaIys TPEKOB
anbda-yacTul B kamepe Bunscona
[4, c. 176—178].

OnbiThl 214, 215, CueTynk
Teiirepa — Mrosuepa [3, ¢. 167—
170].

OnsIT 216. OOHapyx)eHNE
€CTECTBEHHOTO PaIHalliOHHOTO (QoHa
[3, c. 170]

Ponuna H. A Uncrpykiuu k
MIPOBEJCHHIO PAOOT MPAKTHKyMa
«3yueHne TpeKoB 3apsyKEHHBIX
YaCTHII 110 TOTOBBIM (hoTOrpadusiv)



PaZ[I/IoaKTI/IBHOCTB

3aK0oH paIn0aKTUBHOTO
pacmaza

Pemenune 3a1a4 Ha 3aKOH
palMoaKTUBHOTO pacrnajaa

CocraB sapa aToma

DHeprust CBSI3H aTOMHBIX
saep

SnepHble peakuuu.
OHepreTu4ecKUil BHIXO,
SJIEPHBIX peaKkLuil

Iennas spepHas peakiusl.
ATOMHasI SIEKTPOCTAHIUS

Pemenue 3a1a4 Ha 3aKOHBI
¢busuky sxpa

[pumMenerne GuU3NKH sSapa
Ha TIPaKTHKE.
buonoruueckoe neicTue

102,
103
3,4)

41(2)

104(5)

105(6)

106(7)

107(8) | 42(3)

108(9)
109(10)

43(4)

110(11)

111(12) | 44(5)

HEKOTOPBIX CBOWCTB!
SHEPTHUH, UMITYIIBCA, 3apsijia,
yaensHOTO 3apsiaa. Porb
(r3HUecKON TEOpHH JUIS
MHTEPIPETAINU PE3YJIbTaTOB
skcniepumeHTa. Cu. [9,

c. 250]

§ 99—101. Cm. [9, c. 250,
251]

§ 102; ynpaxHenue 14,
BOMPOCH 2, 3

Cm. [9, c. 251, 252]

§ 103—105; ynpaxuenue 14,
Borpoc 4. Cwm. [9, c. 238—
241]

§ 106; ynpaxuenue 14,
Borpoc 5. Cwm. [9, c. 241—
244]

§ 107, 108, 111; ynpaxHeHue
14, Bompoc 6. Cwm. [9,
c. 245—248]

§ 109, 110; ynpaxunenue 14,
Borpoc 7. Cwm. [9, c. 254—
256]

VYnpaxuenue 14, Bonpoc 1.
Cwm. [9, c. 257—259].

§ 112—114. Cm. 9, c. 252,
253, 256, 257]

(M.: IIpocserienue, 1976).
ITononckas JI. M. U3yuenue
TPEKOB 3apsHKEHHBIX YaCTHUI] IO
¢dororpadusiM, NoIy4eHHBIM B
kamepe Bunbcona // @usuka:
EsxeHenenbHOE MPUIIOKEHUE K Ta3eTe
«IlepBoe ceHTsiOps». — 1998. —

Ne 24

IIpaBuia cmenieHus 11t BCceX BUIOB
pacmaza. MexaHn3M OCYILECTBICHUS
nporeccoB pacnana. EcrectBenHas u
HCKYCCTBEHHAs paJIMOAKTHBHOCTD
(ucmopusi omxpimus,).
TpaHncypaHOBBIE XUMUYECKHE
aneMeHTsl. Mapus Kiopu — eenuxas
orcenwyuna-yuenviil. llpu 2 4 B
HEJeIII0 N3yJIeHe 3aK0oHa
pallMOaKTUBHOTO pacraia

BEIBOJI 3aKOHA PaIMOAKTUBHOTO
pacmiaia u ero rpaduyeckoe
npezcrasieHue. I paHuib
MIPUMEHHUMOCTH 3aKOHA U €r0
CTAQTUCTHYECKHI XapakTep. 3a1aqn
Ha mpuMeHeHue GopMyII UL 3aKOHa
PaaNOaKTHBHOIO paciaja

W3 ucTopuu co3qaHus MPOTOHHO-
HeUTpoHHOU Monenw siapa (Mo,
Bote, Yensur, Pesepdopa,
NBanenko, Conny, ['eiizenOepr)

IIpu 2 4 B HEAEMO — paccMOTpPEHHE
cocTaBa sJIpa aToMa, BOIrpoca o
AACPHBIX pCaKIUAX U UX
9HEPreTUUECKOM BBIXOJIE.
O3HaKOMJIEHHE C ABYMS CIIOCO0aMuU
pacdera YHEPTUH CBSA3H

Ipunyun deticmeus yckopumeineu
9eMEHMAPHBIX YaCmuy

H. B. Kypuamog — gvioarouuiicsl
yuenwlii Poccuu

IIpumMeHeHune npaBuia CMELEHHs s
3anuceil ypaBHEHUH A1epHbIX
peakuuil pauoaKTHBHOTO pacnajia.
3ajauu Ha 3aKOH PaHOaKTHUBHOTO
pacnaza. CriocoObl pacyera
9HEPreTUYECKOrO BBIXO/IA SAEPHBIX
peakuuii. 3a1aum Ha 3aKOHBI
COXPAHEHHUS] MaCCOBOTO YUCIIa U
3apsza. 3anuch ypaBHEHHUH SIIEPHBIX
peakuuii pa3InYHbIX BUIOB

O0J1aCcTh UCITOIB30BaHUS
JOCTIDKEHHH QU3UKH AApa Ha
MpakTuke (MEAUIIMHA, SHEPTeTHKA,



PaaruOaKTUBHBIX I/I3J'IY‘I€HI/II>1

SHeMCHTapHI)Ie YaCcTHUIbI

O6o0maroie-
MOBTOPUTEIBHOE 3aHATHE
o TemaM «Dus3uka
ATOMHOTO SIIPay,
«DeMeHTapHbIe YaCTHUIIBD»

3aueT o TeMe «Du3nKa

simpa u eMeHTsl DOy,
KOPPEKIHS

Peseps yunrens

112,
113 (13
14)

114(15)

115—
117
(16—
18)

118—
120
(19—
21)

45(6)

46(7)

§ 115—117.Cwm. [9, c. 261—
265, tabim. 50, 51]

Kparkue uroru riasel 13 u
riaBsl 14

3HAYEHUE ®U3UKU JJ151 PA3BUTUA MUPA
U PA3BUTHUS TPOU3BOAUTEIBHBIX CUJI OBIIECTBA

(3 /1 )

duznueckas KapThuHa MHUpa

®duznka u HayIHO-
TEXHUYECKasi PEBOJIOIHSA

du3nka Kak 4acTb
YeJI0BEYECKOU KYJIbTYpPbI

121(1)

122(2)

123(3)

47(1)

§ 117. Cm. [9, c. 269]

§ 118

CTPOEHME ¥ 3BOJIIOIHA BCEJIEHHOM (20 /10 u)

Heb6ecHnast cdepa. 3Be3nHOE
He0o
3akoHbl Kemnepa

OnpeneneHue paccTosHUI B
ACTPOHOMMH (PAaCCTOSHUH

124,
125
12
126(3)

127(4)

48(1)

49(2)

[11],§1—3,5;[10],§ 2—4

[11],§8;[10],§ 9

[10], § 11

TpaHcIopT OyayIero,
KOCMOHABTHKa, CEIbCKOE XO03sHCTBO,
apXeoJorusi, POMBIIUICHHOCTD, B
TOM YHCJIC ¥ BOCHHAs)

Ipumepul 3anuceti ypasHeHuil,
MOOETUPYIOWUX NPOYECChl
83auMonpespaujeHuli u pacnacos
yacmuy. Memoo Delinmana

dusnyeckast KapTHa MUpPa Kak
COCTaBHAs 4acCTh €CTECTBEHHO-
HAYYHOH KapTUHBI MUPa. DBOJIOIHS
(bu3nyeckoll KapTUHBI MUpa.
BpemeHHBIe 1 TPOCTPAHCTBEHHBIC
MaciuTabbl BeeneHHoii.

Ipeamer usydenus pu3nky; ee
MeTozposiorus. Pusnyeckue TeOpUu:
KJlaccH4eckas MEXaHHKa,
MOJIEKYJIApHas QU3UKa U
TEPMOJIMHAMUKA, JIEKTPOANHAMHUKA,
KBaHTOBas (uzuka

IlonsATue 0 Hay4YHO-TEXHUYECKOU
pesomornu (HTP).

du3nKa — JTUAUPYIOILAs HayKa B
ecrecTBO3HaHUH. CBA3b (QU3HKH C
Ipyrumu Haykamu. MHtepuer

ObmiedenoBeueckue IEHHOCTH H
¢usuka. [IpobnemMbl COBPEMEHHOCTH:
9KOJIOTHsl, 3KOHOMUKA, SHEPreTHKA;
uXx cBA3b ¢ ¢pusukoil. Hayka — 310
MITH OJ1aT0 AT YeTI0BEYECKOH
LUBHIIM3ALMHT ?

JlaHHBII pa3nen u3ydaercs B Kypce
(U3HUKK IPH YCIIOBUH, UTO YPOKH
aCTPOHOMUHU B LIKOJIE HE
nposogsres. [Ipu sToM MaTepuan
BO3MOYKHO 3aMMCTBOBAaTh U3
y4eOHHMKOB [0 aCTPOHOMHH,
YKa3aHHBIX B CITUCKE JIUTEPATYPHI K



10 Ten COTHEYHOU CHCTEMBI IUTAaHUPOBAHHIO
U UX Pa3MepoB)

Crpoenne ConHEYHO 128(5) |50(3) |[11],§11;[10],§8
CHCTEMBI

Cucrema 3emist — Jlyna 129(6) 51(4) |[10],§ 12,13

OdusnKa riaHeT 3eMHOI 130(7) [10], § 14
TPYIIIIBI
®du3KKa MIaHeT-TUTAHTOB 131(8) [10],§ 15

O6mue ceenenus o Comnne, | 132(9) 52(5) |[10],§ 18,20
€r0 MCTOYHUKH SHEPIHHU U
BHYTPEHHEE CTPOCHHUE

Ousndeckas npupoma 3se3x | 133(10) | 53(6) | [10], § 24,25
Hama IanakTtrka 134(11) | 54(7) |[10],§28
IIpoucxoxneHue u 135(12) | 55(8) |[10],§ 29, 30—32

OBOJIIOIIUA T'aJIaKTHUK.
KpaCHOC CMEIIICHUE

JKu3Hb 1 pazyMm BO 136(13) | 56(9) |[10],§ 33

Bcenennoit

IIpuMeHeHne 3aKOHOB 137, JloCTymHbIE HCTOYHUKH Ypoku OpraHu3yroTCs Kak

(usuku B actpoHoMudeckux | 138 HHPOPMAIHH KOH(pepeHIIUs1, Ha KOTOPOH yJaluecs
nporieccax. Passurue (14, 15) BBICTYIAIOT C TOKJIaJIaMH,
KOCMHYECKUX [IOATOTOBJICHHBIMH MIPU TOMOILH
UCCIIE/IOBAHU. JOCTYIIHBIX CPEICTB HH(POPMAIUU

MonenupoBanue opOUT
KOCMHYECKHUX 00BEKTOB C
TIOMOIIIBIO KOMITBIOTEpA
(;mabopatopHast pabota

18/10)
ITnanupyercs B pe3eps 139— 57(10)
YUUTEIS 143

(16—

20)

JlaGopaTopHbIiii npakTukyM (15 4/0 )

Oo6o6maromee nosropenue (12 4/11 u)
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1. JleMOHCTpaIMOHHBII 3KCIIEpUMEHT 1O (U3KKE B CpeIHEN HIKoJIe: Tocodue i yunuTenen /
B. A. Bypos, b. C. 3BopsikuH, A. I1. Ky3emun u ap.; nox pen. A. A. ITokposckoro. — 3-e u3f.,
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1991. — 223 c.
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