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HosicHuTEIbHASA 3AIIUCKA
PaGouyasi nporpamMmma no ¢pusuke opueHTHPOBaHHasi HA y4eOHuku Msakumes I'.51.,
ByxoBueB b.b., Corcknii H.H. «®u3uka-10» n «®usuka 11»
(136 wacos. 13 uux 10 kacc 68 yacoB —2 vaca B HEJCIIO
u 11 xiracc 66 yacoB —2 yaca B HEICIIIO)
[osicHuTenbHAS 3aNINCKA

3HaueHue (GU3MKH B IIKOJIHLHOM 0Opa30BaHUM OMPEACISAETCS POJIbI0 (PU3UUECKON HAYKH
B KU3HU COBPEMEHHOr0 OOIECTBA, €€ BIMSHUEM HA TEMITbl Pa3BUTHS HAYYHO-TECXHUYCCKOTO
nporpecca. OOydyeHune (QHU3MKE BHOCHT BKJIAJ B TOJIATEXHUYECKYIO IOATOTOBKY ITyTeM
O3HAKOMJICHUS YYalIUXCsl C TJaBHBIMH HaIpaBICHUSMU HAyYHO-TEXHHMYECKOTO IIporpecca,
(bM3UYECKUMU OCHOBaMH pabOThl MPUOOPOB, TEXHUUYECKUX YCTPOMCTB, TEXHOJOTHUYECKHX
YCTaHOBOK.

B 3amaun o0yueHust pu3nKe BXOAUT:

— pa3BUTHE MBIIUICHUS yYalIUXCs, (POPMUPOBAHUE Y HUX YMEHHH CaMOCTOSITEIIBHO
proOpeTaTh U MPUMEHATh 3HAHUS, HAOIIOAATh U OOBACHATH GU3NUYECKHUE SIBICHNUS;

— OBJIAJICHUE INKOJBHBIMU 3HAHUSIMU OO0 SKCIIEPUMEHTAIBHBIX (aKTax, MOHSITHIX,
3aKOHAaX, TEOPHUSAX, METO/axX (M3MYECKOW HAyKH; O COBPEMEHHOW HAyYHOW KapTHHE MHUpPaA; O
ITUPOKUX BO3MOXKHOCTAX MIPUMEHEHUS (PU3NIECKUX 3aKOHOB B TEXHUKE U TEXHOJIOTHH,

— YCBOGHHE IIKOJIbHUKAMU HJAEH €IUHCTBA CTPOCHHUS MaTEepUH M HEUCUEPIAEMOCTH
rporiecca ee Mo3HaHus, TOHUMaHUE POJIM MPAKTUKU B TIO3HAHUH, TUATEKTUUECKOT0, XapaKTepa
(bM3UYEeCKUX SBJICHUN U 3aKOHOB;

— ¢opMHupOBaHUE TIO3HABATEIBHOTO WHTEpeca K (U3UKE W TEXHUKE, DPA3BUTUE
TBOPUYECKUX CIIOCOOHOCTEH, OCO3HAHHBIX MOTHBOB YYE€HHS; MOJATOTOBKAa K MPOJOJIKEHHIO
00pa3oBaHMs ¥ CO3HATEIBHOMY BBIOOPY Mo eccuu.

[Ipn wm3ydeHun QU3NYECKUX TEOPH, MHUPOBO33PEHUYECCKOW HWHTEPIPETAIMH 3aKOHOB
(hopMHUPYIOTCST 3HAHHWS YYalIUXCS O COBPEMEHHOW HAydYHOW KapTWHE MHUpa. BocmuTaHuio
yydaluxcs Ciay>KaT CBEACHHUS O MEPCHEeKTUBAX Pa3BUTHS (PU3UKU U TEXHUKH, O pPOJIM (PU3UKH B
YCKOPEHUH HAayYHO-TEXHHUUYECKOr0 Mporpecca.

Jannast pabouas mporpaMma, TEMAaTUYECKOTO W MOYPOUYHOTO IJIAHUPOBAHUS U3YUYCHUS
¢ms3uku B 10 -11 oGmeoOpa3oBaTeabHBIX KaccaX COCTaBJieHa Ha OCHOBE mporpammbl .4
MskumeBa s oOmieoOpazoBaTeNbHBIX yupexaeHud. M3ydenwe ydeOHOro wmarepuana
npeanojaraeT HCmojas3oBanue ydeOHuka Mskumes [.51., byxoBueB b.b., Corckuii H.H.
«®uzuka-10», Mskumes I'.4., byxosueB b.b. «®uzuka 11».

N3yuenne Gpu3uku cBA3aHO C U3yUYEHUEM MATEMAaTHUKU, XUMUU, OUOJIOTHH.

3HaHug Marepuasiia 1Mo (U3MKEe aTOMHOTO sAapa (QOPMHUPYIOTCS C HCIOJIb30BAHUEM
3HaHUM O mnepuoaudecko cucreme sneMmeHtoB /[[. WM. MenneneeBa, M30TOmax U COCTaBe
aTOMHBIX siep (XUMHUA); O MyTallHOHHOM BO3JICHCTBUU HOHU3UPYIOIIEH paguaiiu (0HoIorus).

bazoBpiii ypoBeHb wu3yueHHS (U3UKM OPHUEHTUPOBAH Ha (QOpMUpPOBaHUE O0OIIEH
KyJIbTYpbl M B OOJbBIIEH CTENEHU CBSI3aH C MHUPOBO33PEHUYECKHMH, BOCIHTATEIBHBIMU H
Pa3BHUBAIOIINMH 3a/la4aMK 001ero 00pa3oBaHusl, 3aJa4aMy COITHATU3AIIUH.

PaGouas mporpaMmMa 1 moypouyHO€ MIaHUPOBAaHUE BKIIOYAET B ceOsi OCHOBHBIE BOTIPOCHI
kypca ¢u3uku 10 - 11 xmaccoB MpeayCMOTPEHHBIX COOTBETCTBYIOIIUMH pa3ielaMu
l'ocynapcTBeHHOT0 00pa30BaTENBHOTO CTaHAAPTA MO (PU3UKE.

OCHOBHOI Marepuan BKJIIOUYEH B KaKObl pasfen Kypca, TpeOyeT IiyOOKOro M IMpPOYHOTO
YCBOCHHA, KOTOPOC CIICAYCT ,Z[O6I/IB3,TBC$I, HEC 3arpyias lamMsAaThb y4allnuXcsl MHOXKXCCTBOM YaCTbhIX q)aKTOB.
TakuM OCHOBHBIM MaTcepuajioM SABJIAKOTCA I BCErO0 Kypca (I)I/I3I/IKI/I 3aKOHBI COXPAHCHUS (BHCPFI/II/I,
HUMITYJIbCA, BJICKTPHUYCCKOI'O 3ap;1/:[a); JJIA MEXaHUKU — HJACHU OTHOCHUTCIBHOCTHU JIBUXXCHHSA, OCHOBHBIC
IIOHATHUA KHHCMATHKH, 3aKOHBbI HBIOTOHa; JIIA MOHCKynﬂpHOﬁ (I)I/I3I/IKI/I — OCHOBHBIC ITIOJTOXCHUSA
MOJICKYJISAPHO-KHUHCTUYICCKOU TCOPUHU, OCHOBHOC YPABHCHUC MOJICKYIISIDHO-KUHCTUYCCKOU TCOpPUU
nacajlbHOI'O I'a3a, HepBLIﬁ 3aKOH TCPMOJUHAMUKU, I SJICKTPOJUHAMUKNA — YUYCHUC 00 SJICKTPUICCKOM
oJie, AIEKTpOoHHast Teopus, 3akoH Kyion, Oma 1 Amnepa, siBI€HUE 3JEKTPOMarHuTHOM WHTyKLIHH;
JUIS KBAaHTOBO (PM3UKM — KBAHTOBBIE CBOWCTBA CE€Ta, KBAHTOBBIE MOCTyNaThl bopa, 3akoH
B3aMMOCBSI3M MACChl M SHEPrUU. B OCHOBHOM MaTrepHall TAKKE BXOAAT BAKHEUILIHNE CIEACTBUS
U3 3aKOHOB M TEOpHH, HMX MpaKkTHUECKOoe NpuMeHeHHe. M3yueHue (HU3UUECKUX TEOPHI,



MHUPOBO33pEHYECKass MHTEPIPETALUS 3aKOHOB (DOPMUPYIOT 3HAHUS y4allUXCS O COBPEMEHHOMN
Hay4YHOW KapTUHE MUPA.

W3ydenue MKOJIBHOTO Kypca (PU3MKH JODKHO OTpPakaTh TEOPETUKO-TIO3HABATEIbHBIC
acIeKThl Y4eOHOT0 MaTepHiia — TPAHULIBI TPUMEHUMOCTH (PU3HUYECKUX TEOPHIA U COOTHOIICHHS
MEXIy TEOPUSMHU DPA3JIMYHON CTENEeHH OOIIHOCTH, POJIb ONbITa B (DU3MKE KaK HCTOYHHKA
3HAHUM M KPUTEPHsl NPABWIBHOCTH TEOpUH. BOCHUTAaHMIO ydaluxcs CIy’KaT CBEIEHUS O
MEPCIEeKTHBaX Pa3BUTUS (HU3UKH W TEXHUKH, O PO (HU3UKKM B YCKOPEHHUH HAy4HO-
TEXHUUYECKOTO IpOorpecca, U3 UCTOPUM Pa3BUTHSI HAyKU (MOJIEKYJISIPHO-KUHETHYECKON TEOpuH,
YUE€HUS O MOJSX, B3MVIAJIOB Ha IPUPOAY CBETA U CTPOEHUE BEILIECTBA).

Harnsgaocte mpenonaBanust (PU3MKH W CO3[JaHHWE YCJIOBHH HAWIYYIIEro MOHMMAaHUS
ydalmuMucs (pU3NYecKol CYIIHOCTH M3y4aeMOro MaTepuana BO3MOXHO uepe3 NpHUMEHEHHE
JEMOHCTPALIMOHHOTO  3KcrepuMeHTa.  [lepedyeHb  JeMOHCTpalMii  HEOOXOTUMBIX  JUId
OpraHM3alMK HarJISIIHOCTH y4eOHOTo IMpolecca Mo KaxaAoMy pasfielly yka3aH B Iporpamme. Y
OOJBIIMHCTBA YYalIUXCS JIOMa B JIMYHOM IIOJIb30BAHUM HMMEIOT KOMIIBIOTEPHI, 4YTO JIAeT
BO3MOXHOCTb PACIIUPSTh MOHATHITHYIO 0a3y 3HaHUH y4yalluXcs 10 pa3IudHbIM pasjienaM Kypca
¢usuku. Hcnonp3oBaHue OOyyaromIMX MPOrpaMM paclojOKEHHBIX B 00pa3oBaTeNbHBIX
WNuTepHer-caiitax wiu ucnonb3oBanune CD — mauckoB ¢ oOywaromumu porpamMamvu («OKusas
¢buzuka», «OTKpbITas GU3NKa» U JIp.) CO3AAET YCIOBUS i1 POPMUPOBAHUS YMEHUN TPOBOAUTD
BUPTYaJbHBIA (pU3HUECKUN SIKCIIEPUMEHT.

B nporpamme npenycMOTpeHO BBIIIOJIHEHUE CeMU J1a00paTOPHBIX pabOT U OJUHHAALATH
KOHTPOJIbHBIX PAa0OT MO OCHOBHBIM pasnenaMm Kypca ¢usuku 10 - 11 kmaccos. Tekymiuit
KoHTposib 3YH ywamuxcst pekoMeHIyeTcss MPOBOAUTH MO JAWJAKTHYECKHM MaTepuaiam,
PEKOMEH/I0BaHHBIM MHUHHUCTEPCTBOM MpocBenieHus PO B cooTBeTcTBHM C 00pa3oBaTelbHBIM
craggaproM. [lpakrnueckue 3anaHus, yKa3aHHbIE B IUIAHUPOBAHMM PEKOMEHAYIOTCS MJIs
(dbopMUpOBaHMS y yYAIIUXCS YMEHUW MPUMEHATh 3HAHUS Ul pPellieHus 3a4ad, M MOATOTOBKU
ydamuxcs K ciade 6azoBoro ypoBHs EI'D o ¢usuke.

[IpsmpiM  mpudToM ykKazaH wmatepuas, CcHOPMYJIMPOBAHHBIH B 00pa30BaTEIbLHOM
CTaHJApTe TOJUICKAIMUK O00sS3aTCIIPHOMY HW3YYEHHI0O W KOHTPOJIO 3HAHMWA ydammuxcs. B
KBaJIpaTHBIX CKOOKax yka3aH marepuan, chopMyJIMpPOBaHHBI B 00pa30BaTEIbHOM CTaHAApTE
(ypoBeHb 00111er0 00pa30BaHusl) KOTOPBIN MOUICKUT U3YUEHHUI0, HO HE ABJISETCS 00s3aTeIbHbIM
JUIS. KOHTPOJISL M HE BKJIIOYAETCs B TpeOOBaHUs K YPOBHIO MOJrOTOBKHU BhIMTYCKHUKOB. KypcuBom
yKa3zaH matepuan pekoMeHaoBaHHbIA [. S. MskumeBbiM. C Hameldl TOYKUA 3pEHUS U3YUYCHUE
3TOro MaTepuaja SBIIETCS O00S3aTeNbHBIM JJIS U3YYEHUS M KOHTPOJIS 3HAHUU yyallluxcs B
paMKax pelleHHs 3aJauyd MOCTABJICHHOM HAaMHM NPU HMCHOJIb30BAHUM JAHHOW NpPOrpaMMbl B
y4eOHOM Ipoliecce.

Tabnuna 1: YueOno-tremarnueckuii mian 10 kiace

Ne B toM uncne
KomuyectBo
n/m Tema mabopaTOpHBIE | KOHTPOJIGHBIC
4acoB YpOKH
3aHITHSI paboThI
1 Beenenune 1 1
2 Kunemarnka 9 8 1
3 JuHaMuka 14 12 1 1
4 OCHOBBI MOJICKYJISIPHO-KHHETHYECKON TEOPHUH 14 13 1
5 OCHOBBI TepMOTMHAMUKH 6 5 1
6 DrekTpocraTrka 10 9 1
7 3aKoHBI MOCTOSHHOTO TOKA 8 5 2 1
8 DJEeKTPUYECKHH TOK B Pa3IMUHBIX Cpesiax 6 6
10 Hroro 68 59 3 6
Tabnuna 2: YueOHO-TeMaTnueckuii mian 11 xiace
B ToM uncrne
Ne Komunuect
Tema 1a00paTOpPHBIE | KOHTPOJIBHBIE
n/n BO 4acOB ypOKHu
paboTsl paboTsl
1. | MarauTHOE TONEe 5 5
2. | DnexTpoMarHuTHas WHAYKIUS 7 5 1 1




3. | DnexTpoMarHuTHbIE KoJieOaHUs ¥ BOJIHEI 10 10

4. | OnTuka 15 12 2 1

5. | KBanToBas ¢usmka 17 14 1 2

6. | Ctpocnue BceneHHOA. 7 7

7. | lloBTopeHnwue. 5 6 1
Bcero gacos 66 59 4 5

Coaepixanue nporpaMmManl
10 kaacc. Coaeprxanue y4eGHOr0 MaTepuasa.
(68 yacoB, 2 yaca B Hej/1eJI10)
du3uka ¥ MeToAbl HAYYHOT0 Mo3HaHud. (14ac)

Urto wusyuaer ¢usuka. Dusuueckue spieHus. HabOmiomenus wu onbir. Hayunoe
MHUPOBO33pEHUE.

Kunemaruka (9 yacoB)

MexaHn4eckoe JBW)KCHHE, BHUIBlI JIBIDKCHUH, €ro XapaKTepPHCTUKH. PasnomepHoe
osuoicenue men. CKopocTb. Vpasnenue pasnomepnozo osudcenus. I paghuxu npamonuneino2o
osudicenus. Cxopocmov npu HepasHomepHoMm OsudiceHuu. [IpsMonnHeiHOe PaBHOYCKOPEHHOE
nBuxkeHue. Jeusxcenue men. [locmynamenvnoe dgudcenue. Mamepuanvhas mouka.

JdeMoHcTpanuu:

OTHOCUTENBHOCTD ABHKEHUS.

[IpsimonrHENHHOE U KPUBOJIMHEWHOE IBH)KEHUE.

3anuch paBHOMEPHOTO U PAaBHOYCKOPEHHOTO JIBUKEHUSI.

[Tamenue Ten B BO3Myxe U 0€3BO3AYITHOM IpocTpaHCcTBe (TpyOku HproToHA)
Hanpasnienne ckopocTH Mpu ABMKEHUU TeJla 10 OKPY>KHOCTH.

aogrwnPE

3Hamb: TOHATHS: MaTepUalbHAs TOYKA, OTHOCUTEIBHOCTH MEXAaHMYECKOIO IBWKCHHS,
IIyTh, IIEPEMEILECHNUE, MIHOBEHHAs CKOPOCTb, YCKOPEHHE, aMIUIMTyJa, II€PHUOJ, 4YacToTa
KoJIeOaHuH.

Ymemv: 107Ab30BATHCS CEKyHAOMEPOM. M3MepATh U BBIUUCIATH (PU3NYECKUE BETUUYHHBI
(Bpemsi, paccTosHUE, CKOpPOCTb, YCKOpeHHe). UuTaTb M CTPOUTh TIpadMKH, BbIpakarolliue
3aBUCUMOCTb KMHEMAaTUYECKUX BEJIMYMH OT BPEMEHHU, IIPM PAaBHOMEPHOM M PaBHOYCKOPEHHOM
IBUOKEHMSAX. Pemars mpocreiiine 3ajadd Ha ONPEAENIEHUE CKOPOCTH, YCKOPEHMs, IyTH U
IIEPEMELLEHUS IPU PABHOYCKOPEHHOM JBU)KCHHUH, CKOPOCTH U YCKOPEHHS IIPU IBIKEHUM Tela
10 OKPY>KHOCTH C ITOCTOSTHHOM IO MOJYJII0 CKOPOCThIO. M300pakaTs Ha uepTexe MpH pelieHun
3a/la4 HaIpaBJIEHUS BEKTOPOB CKOPOCTH, YCKOpeHHUs. PaccuMThIBaTh TOPMO3HOM ITyTb.
OueHuBaTh W aHaNM3MpoBaTh HHpoOpMauuioo no Teme «KuHemaTuka» coaepxairyrocs B
coobmenussx CMU, MHTepHeTe, HayYyHO-TIOMYJISIPHBIX CTAThSX.

Junamuxka (14 yacoB)

Bzaumooeiticmeue men 6 npupooe. Asnenue unepyuu. | 3axon Hotomona. Unepyuanvhoie
cucmemovl omcyema. Ilowsamue cunvl — kax mepul 83aumoodevicmsusi mein. |l saxon Hotomona. 111
sakon  Hviomona. IlpuHimn — oTtHocuTenbHOCTH — [anmunesd.  fenenue  macomemus.
I pasumayuonnvie cuivi. 3aKOH BCEMUPHOro TAroreHusd. llepsas kocMuyeckas ckopocTb. Bec
mena. Hesecomocmv u nepeepysku. /legpopmayua u cuna ynpyzocmu. 3axon Iyka. Cunvl
mpenusi. VMnynec Tena WM UMIYJIbC CHIBL. 3aKOH COXpaHEHUs HUMIysbca. PeaxmusHoe
Osudcenue. Pabora cuibl. MexaHudeckasi SHeprusi Tena (MOTEHIMAIbHAs M KUHETHYECKas).
3aKOH COXpaHEHMsI U IIPEBPALLEHNS SJHEPTUN B MEXAHUKH.

Jlabopamopuas paboma Nel «V3ydeHue 3aKoHa COXpaHEHUS MEXaHUUECKOW SHEPTUM.

JdeMoHcTpanUu:

6. IlposBrieHnue uHEPIUU.



7. CpaBHEHHE MACCHI TEII.

8. Bropoii 3akon Hetorona

9. Tperuii 3akon HeroToHa

10. Bec Tena npu yCKOpEHHOM MOAbEME U MaICHUH Tela.

11. HeBecoMocCTb.

12. 3aBHCHMOCTH CHIIBI yIIPYTOCTH OT BEJIMYUHBI ACPOpMAIIHH.

13. Cwuubl TpeHHS TTOKOSI, CKOIBKCHUS U KAUCHHUS.

14. 3akoH coxpaHEHHUs UMITYyJIbCA.

15. PeakTuBHOE OBMKEHUE.

16. V3MeHeHue SHEPTUHU TeJia IPH COBEPIICHUH PAOOTHI.

17. Ilepexoj MOTEHIMAIBHOMN 3HEPTUHU TeJla B KHHETUYECKYIO.

3nams: TOHATUS: Macca, cuia (Cujla TSKECTH, CHJIa TPEHHUs, cuja YIpyrocTH), Bec,
HEBECOMOCTb, UMITYJIbC, HMHEpLIMaJIbHAs CUCTEMa OTcYeTa, paboTa CHIIbI, MOTEHIHUAIbHAs U
KHHETUYECKasi YHEPT U,

3aKkoHBl ¥ TPUHIMNIEE: 3akoHb HbIOTOHA, MPUHIMIT OTHOCUTENbHOCTH [ anmumesi, 3aKOH
BCEMHUPHOTO TATOTEHHUs, 3aKOH ['yka, 3aBUCHUMOCTh CHJIbI TPEHUS CKOJBXEHHS OT CHJIBI
JTABJICHUS, 3aKOH COXPAHEHUS UMITYJIbCa, 3aKOH COXPAaHEHUS U MPEBPAIllEHUs] YHEPTHUH.

[IpakTueckoe TpUMEHEHHWE: NBW)XEHHE HCKYCCTBEHHBIX CITYTHHKOB IO/ JCHCTBUEM
CWJIBI TSKECTHU, PEAKTUBHOE JBUKEHUE, YCTPOCTBO pakersl, KII/l MamnH 1 MexaHU3MOB.

Yumemsv: v3MepaATh M BBIYUCIATH (PU3NYECKHE BEIMYMHBI (MaccCy, CHIY, >KECTKOCTb,
KO3 PUIMEHT TpeHUsl, UMIyJIbC, paboTy, MomHocTh, KIIJ] mMexanu3zMos,). Uutath U CTpOUTH
rpaduky, BhIpaXKaIOLIUE 3aBUCUMOCTb CHIIBI YIPYTOCTH OT Aedopmanuu. PemaTts npocreimnive
3a/1ayd Ha ONpPEACIICHHEe MAacChl, CHJIBI, HUMITyJbCca, padOThI, MOIIHOCTH, 3Hepruu, KIIJI.
N300paxaTh Ha 4YepTeke NpU pPEUICHUM 3a/ad HalpaBlICHHUS BEKTOPOB YCKOPEHHS, CHIIBI,
HMMITyJbCa Tesla. PaccuuThIBaTh CHUIIBI, ACHCTBYIOLIME Ha JIETYMKA, BBIBOJAIIEIO CaMOJIET U3
MUKUPOBAHUS, U HA JBUKYIIUICS aBTOMOOUIIb B BEPXHEH TOUKE BBIMYKJIOTO MOCTA; OMPENESTh
CKOPOCTh PAKEThI, BArOHA MPU ABTOCILENKE C UCHOJIb30BAHUEM 3aKOHA COXPAHEHUS UMITYJIbCA, a
TaK)K€ CKOPOCTh Teja NpHU CBOOOJHOM TMAJCHHWU C KCIOJIb30BAHMEM 3aKOHA COXPaHEHHUS
MexaHuueckoil sHepruu. OlLeHuBaTh M aHAIM3UPOBaTh MHopMaluio mo teMe «JluHamuka
conepkanryrocs B coodmenusx CMU, UaTepHeTe, HAy4YHO-TIOMYJISIPHBIX CTaThSX.

OcHOBBI MOJIEKYJISIPHO-KHHeTH4YecKO# Teopuu (14 yacos)

Crpoenue BemniectBa. Mouiekysa. OCHOBHbBIE MOJIOKEHUS MOJIEKYJISIPHO-KMHETHYECKOH
TEOPUM CTPOEHMSI BEILECTBA. DKCIEPUMEHTAIbHOE J0Ka3aTeIbCTBO OCHOBHBIX  IOJOXEHUH
Teopud. bpoynosckoe oOeuowcenue. Macca monekyn. Konuuecmeo eewecmea. CtpoeHue
ra3oo0pasHblX, JKUIAKMX M TBEpAbIX Ted. MaeanbHbli ra3 B MOJEKYJISPHO-KMHETUYECKOM
teopun. Cpednee 3nauenue keaopama ckopocmu monexyn. OcnogHoe ypasHeHue MONeKYIAPHO-
Kunemuueckou meopuu. Temnepamypa u meniogoe pagHogecue. Abcontomuas memnepamypa.
Temnepamypa - mepa cpeOHell Kunemuueckou duepeuu. HM3zmepenue cropocmu MONeKYI.
OcnosHvle makponapamempul 2asa. Y paBHEHUE COCTOSHUS UJCAIbHOTO ra3a. [ a3o6vle 3aKOHbL.
3asucumocms  Oasnenus nacviujenHoco napa om memnepamypul. Kunenue. Baascnocmo
6030yxa u ee usmepenue. Kpucmaniuveckue u amopgnuie mena.

JdeMoHcTpanuu:

18. OmpIThl, JOKa3bIBatOIIKME OCHOBHBIE MonoxeHuss MKT.

19. Mexanuueckyro Mo/ieilb OPOYHOBCKOTO JIBMKEHUSL.

20. BzauMocCBsI3b MEXJy TEeMIIEpaTypod, JaBlI€HHEM M OOBEMOM Ui JaHHOW Macchl
rasa.

21. M3otepMuyecKHii mporecc.

22. W3o00apHblii mporecc.

23. H30xopHbIi mporecc.

24. CBoiicTBa HACHIIEHHBIX TAPOB.

25. Kunenue Bo/bI IPU NOHWKEHHOM J[aBJICHHH.

26. YcTpoiCTBO NPUHIIMI ASHCTBUS ICUXPOMETDA.



27. KoHJeHCaIMOHHBINH THTIPOMETP, BOJIOCHOM TUTPOMETD.
28. Mopenu KpUCTAJUIMYECKUX PEIIETOK.
29. Poct KpuCTaILIOB.

3uamy: TIOHSATHS: TEIUIOBOE JIBKEHHE YacTUL; Macchbl M pPa3Mepbl MOJIEKYJ;
UACANBHBIN Ta3; HW30TEPMUYECCKHUN, W30XOpPHBIA, W300apHBIA ¥ anuabaTHBIA MPOIECCHI,
OpOYHOBCKOE JBI)KEHHE; TeMmIeparypa (Mepa cpeJHEll KHHETHYECKONW SHEpruu MOJIEKYN);
HACBIIICHHBIE U HEHACBILICHHBIE MApbl; BIAXHOCTh BO3YyXa; aHU30TPOIIMU MOHOKPHCTAILIOB,
KpHUCTaJNTHIECKUE ¥ aMOp(HBIE TeJa; YIPYrue U INIacTHYecKue aedopmaruu.

3akoHBl ¥ (OPMYJBI: OCHOBHOE YpPaBHEHHE MOJICKYIIPHO-KHHETHYECKONH TEOpHH,
ypaBHeHHe MenzaeneeBa — KianelipoHa, CBs3b MEXJy IlapaMeTpaMHu COCTOSHMS rasza B
M30IIpoLECCaX.

[IpakTHueckoe TNPHUMEHEHHWE: HCIIOIb30BAHUE KPUCTALUIOB M JPYIMX MAaTepHaloB
U TEXHUKE.

Yuemyu: pemare 3agadud Ha pacyeT KOJIMYECTBA BEIIECTBA, MOJISIPHOM MAaccChl, C
HCIIONIb30BAHUEM OCHOBHOI'O  YPaBHEHHsI MOJIEKYJISIPHO-KMHETUYECKOM TEOpHHM  Ta30B,
ypaBHeHus MenpaeneeBa — Kimaiinepona, CBA3U cpelHEN KMHETUYECKOW HEPTrUHM Xa0TUYECKOTO
NBUKEHHUSI MOJIEKYJ M TemrepaTypbl. UWTaTh MU CTPOUTh TpadUKd 3aBUCHUMOCTH MEXKITY
OCHOBHBIMM IIapaMeTpaMHM COCTOsIHHA Ta3a. [lonb30BaTbcs ICUXPOMETPOM; OIPEIENATh
AKCIEPUMEHTAJILHO MapaMeTphl COCTOAHUS ra3za. OlleHUBaTh U aHATU3UPOBATh HH(OPMALIUIO O
TeMe «OCHOBBI MOJIEKYJISIPHO-KMHETHYECKON TEOopum» conaepkanryrocss B coolmienusx CMMU,
WNHTepHeTe, HayYHO-TIOMYJISIPHBIX CTaThSX.

OcHOBBI TEPMOAMHAMUKH (6 YacoB)

Buympennsn snepeus. Paboma 6 mepmoounamuxe. Konuuecmeo mennomul.  Yoervras
menaoemkocms. TlepBblit 3akoH TepMoauHamuky. [[Topsmok u xaoc. HeoGpaTiMOCTh TEMIOBBIX MPOLECCOB. |
[Mpuntuner neiictBus teruoBoro asurateis. /JBC. /[uzens. KI1/] TennoBeix ABUTATENCH.

JdemoHcTpanmuu:

30. CpaBHeHHE yICIBHON TEIJIOEMKOCTH JABYX Pa3IUYHBIX JKHIKOCTCH.

31. M3MeHeHue BHYTPEHHEH SHEPTHUH TeJla MPH TEIUIoNepeadye U COBEPIICHUN PabOThI.

32. H3MeHeHue TeMIepaTypbl BO3ayXa MpH aquadaTHOM PACIIUPEHUH U COKATHH.

33. ITlpuHIMN KelcTBUS TEIIOBOW MAITUHBI.

3Hame: TIOHATHS: BHYTPEHHSS JHEprus, paborta B TEPMOIMHAMHKE, KOJIUYECTBO
TEIUIOTHL. yJelbHas TEIUIOEMKOCTh HEOOpAaTUMOCTh TEIUIOBBIX IPOIIECCOB, TEIJIOBBIE
JIBUTATEIH.

3aKoHBI U POPMYJIBL: IEPBBINA 3aKOH TEPMOAMHAMHUKH.

[IpakTueckoe NpUMEHEHHE: TEIUIOBBIX IBUTATENe Ha TPAHCIOPTE, B HHEPrETHKE
U CEJIbCKOM XO3SIICTBE; METOJbl MPOPHIAKTUKH U OOpPHOBI C 3arps3HEHHEM OKpYXKaIoIIeH
CpeIbl.

Yumemy: pemiate 3aaud Ha MPUMEHEHUE TEPBOrO 3aKOHA TEPMOJUHAMUKH, Ha pacyer
paboTsl raza B uzobapuom npoiecce, KII/] TemnoBsix aBurareneil. Beraucnsats, paboTy rasa c
MOMOIIBI0 TpaduKa 3aBUCUMOCTH JaBleHuss oT oOwvema. OleHHBaTh W aHAIW3HPOBATH
uHpopmanuo o temMe «OCHOBBI TEPMOJAMHAMUKHY» COJAEpKallyrocss B coobmenusx CMU,
WuTepHeTe, HAyYHO-TIOMYJISPHBIX CTaThsIX.

OCHOBBI 3JIEKTPOAHHAMUKH
duekTpocraTuka (10 yacos)

Ymo maxoe snexkmpoounamuxa. Cmpoenue amoma. DAEMEHTAPHBIA IEKTPUUECKHUMA
3apsa. Onexkmpusayus men. /[ea pooa 3aps008. 3aKOH COXPAHEHUS DIEKTPUUYECKOTO 3apsja.
Obvscnenue npoyecca snekmpusayuu  mei. 3akon Kynowa. DiekTpudeckoe TMoIe.
Hanpsoicennocms  snexmpuueckoco nonas. Ilpunyun cynepnosuyuii noneu. Cunogvle nuHuuU
anekmpuiecko2o nois. Ilpoeoonuxu u ousnekmpuxu 6 snekmpudeckom none. I[lonapuzayus



ousnexmpuka. Ilomenyuan snexmpocmamuyeckoeo Nojs U PA3HOCMb  NOMEHYUAN08.
Konoencamopul. Hasnauenue, ycmpoicmeo u udbl KOHOEHCAmopos.

JdeMoHcTpAaLMK:

33. DnekTpu3alys Tex TPEHUEM.

34. B3aumoJeicTBHUE 3apsIOB.

35. YcTpoiCTBO M MPUHIUIT ACHCTBHS AJIEKTPOMETPA.

36. DnekTpruecKoe MoJje IBYX 3apsHKEHHBIX IIAPHKOB.

37. DneKkTpuuecKoe moje IBYX 3apsDKEHHBIX TUIACTHH.

38. IIpOoBOJHMKH B AJIEKTPHUUYECKOM TIOJIE.

39. JIMdIeKTPHUKHU B JIEKTPUICCKOM ITOJIC.

40. YcTpoHCTBO KOHJIEHCATOPA IMIOCTOSTHHON M IEPEMEHHON €MKOCTH.

41.3aBUCUMOCTbH JEKTPOEMKOCTH TIJIOCKOTO KOHEHCATOpa OT IJIONIA U TIIIaCTHH,
PacCTOSIHUS MEX]Ty HUMH U TUDIIEKTPUYECKON TIPOHUIIAEMOCTBIO CPEJIBI.

3namy.  TIOHATUS: DJIEMEHTApHBIA DJIEKTPUUYECKUN 3apsill, IJIEKTPUUECKOE TIOJIE;
HAMpsOKCHHOCTDb, PAa3HOCTb IMOTCHUMUAIOB, HAIPAKCHHUEC, JJICKTPOCMKOCTH, AHUIJICKTPUUYCCKAA
MPOHUIIAEMOCTb.

3akonsbl: KynoHa, coxpaneHus 3apsa.

[IpakTrueckoe MpUMEHEHHE: 3aluTa MPUOOPOB M OOOPYIOBaHUS OT CTATHYECKOTO
AJIEKTPUYECTBA.

Ymempy: pemiaTh 3a7jaun Ha 3aKOH COXPAaHEHUS AJIEKTPUUECKOro 3apsia u 3akoH KyioHa;
Ha JBHXKXCHHC MW PaBHOBECUC 3apsOKCHHBIX YaCTHUI B OJOJICKTPUYCCKOM IIOJIE; Ha pacydeT
HaMpPsKEHHOCTH, HANPSDKEHUS, PabOThI 3JIEKTPUUECKOTO MOJIs, NIEKTpoeMKocTH. OlLieHuBaTh U
aHAJIM3UPOBaTh MHGMOPMALUIO MO TeMe «DJIEKTPOCTATHKA» COAEPXKAIIYIOCSs B COOOIICHUSIX
CMMU, NnTtepHeTe, HayYHO-TIOMYJISIPHBIX CTAThSIX.

3aKoHBI MOCTOSTHHOT O TOKA (8 YacoB)

Onekrpudyeckuii Tok. Cuna moka. Ycnoeus, Heobxooumvle Oas CYWeCmE08aHUs
anekmpuveckoeo moka. 3axkon Oma 018 yuyacmka yenu. DleKmpuueckas yeno.
Ilocneoosamenvnoe u napaiienvHoe coeduneHue nposooHukos. Paboma u mowHocmo
ANEKMPpU1ecKo2o moka. nekmpoosudxcywasn cuid. 3akon Oma 01 nOIHOU Yenu.

Jlabopamopnaa paooma Ne2 «V3ydyeHune TMOCIEIOBATEIBHOTO M MapajuieIbHOTO
COEIMHEHUS IPOBOJIHUKOB).

Jlabopamopnasa padooma Ne3 «U3mepenne DJIC M BHYTPEHHErO0 CONPOTUBJICHUSA
HCTOYHUKA TOKa»

JdeMoHcTpanum:

42. Mexanuyeckass ~ MoJenb AN JAEMOHCTpallud  YCJIOBUSA  CYIIECTBOBaHUS
ANEKTPUYECKOTO TOKA.

43. 3akon OMa AJ1s1 yyacTKa IemH.

44. PacnipenieieHne TOKOB M HaNpsOKEHUH TMPU TOCIEI0BATENFHOM M TMapaljieIbHOM
COEIMHEHHUH TIPOBOTHUKOB.

45. 3aBUCHMOCTh HaKajla HUTH JIAMIIOYKa OT HAMPSHKEHUS M CUJIBI TOKA B HEM.

46. 3aBucuMocTh cuiibl ToKa 0T DJ]C 1 MOTHOTO COMPOTUBIICHUS IETH.

3Hamyb: TOHATUA: cTOpoHHME cuibl U D(C;

3axkoHbl: OMa /17151 TOJTHOM LETH.

[IpakTHyeckoe MpUMEHEHUE: IIEKTPOU3MEPUTENIbHBIE TPUOOPHI MAarHUTOIEKTPUUECKON
CHUCTEMBI.

Yumems: Tpon3BOINTH pacueThl MIEKTPUUECKUX LIeNIel ¢ IpUMEHEeHueM 3aKkoHa Oma i
ydacTKa M TIOJHOW LeNM M 3aKOHOMEPHOCTEH IOCIEAO0BATENbHOIO W MapauieIbHOIro
COEJIMHEHUS IMPOBOJHUKOB, OLIEHUBATh M AHAJTU3UPOBATh HMHPOPMALMUIO MO TeMe «3aKOHBI
MIOCTOSIHHOTO TOKa» cojiepkaitytocss B coobuienusx CMU, MHTepHeTe, Hay4HO-TIOMYJISPHBIX
CTaThsIX.



[Tonbp30BaThCcsi MULIMAMIIEPMETPOM, OMMETPOM WM ABOMETPOM, BBIIPSIMUTEIEM
IEKTPUYECKOIO TOKA.

Cobupatp snektpuueckue nermu. Msmepsts DJIC U BHyTpeHHEE CONPOTHBIICHHE
HMCTOYHHMKA TOKA.

DJIeKTPUUYECKHi TOK B Pa3JIMYHBIX cpeaax (6 yacos)

Onekmpuueckas npooOUMOCMb PA3IUYHBIX Beujecms. 3a8UCUMOCTb CONPOMUBLEHUS
nposoonuka  om  memnepamypul.  Ceepxnpogooumocmns.  DleKmpudeckuni. — moxK 8
nonynposooHuxax. Ilpumenenue nOIYNPOBOOHUKOBbIX NPUOOPOS. DNeKmpudeckuti moK 8
saxyyme. DNeKMPOHHO-TIyYe8as mpyoKa. DNeKmpuieckutl moK 6 HCUOKOCMAX. DNeKmpuyecKul
mok 6 eazax. Hecamocmosamenvnuiti u camocmosmenvhulil pazpsaosl. [lnazma.

JdeMoHcTpanuu:

47. 3aBUCUMOCTH CONPOTUBIICHHE METAJUTMYECKOTO MTPOBOIHUKA OT TEMITEpaTypHhI.
48. 3aBUCUMOCTBH COMPOTHBIICHHUS MOTYIPOBOHUKOB OT TEMIIEPATYPhI U OCBEIICHHOCTH.
49. JleiictBue TepmMucTopa u poTopesucropa.

50. OmHOCTOPOHHSIS HIEKTPOIPOBOAHOCTD MOTYITPOBOTHUKOBOTO AHO/IA.

51. 3aBUCHMOCTB CHIIBI TOKA B TIOJYIIPOBOHUKOBOM JHOJIC OT HAPSHKEHUS.

52. YcTpoilcTBO M MPUHIUT IEHCTBHS AIIEKTPOHHO-ITYYIEBOH TPYOKH.

53. CpaBHeHHE IEKTPOITPOBOTHOCTH BOJIBI M PACTBOPA COJH MM KHCIOTHI.

54. DnexTponus cyiabhara MeIu.

55. Monwuzanus raza npu ero HarpeBaHuu.

56. HecamocTosTEIBHBIN pa3psi.

57. VckpoBoii pa3ps.

58. CaMocToATenbHBIN pa3psi B razax MpH MOHWKEHHOM JIaBJICHUMU.

3Hamb:  TOHATUS: DJEKTPOIHU3, AUCCOIMALNSA, PEKOMOWHAIMS, TEPMOXJIEKTPOHHAs
SMUCCHS, COOCTBEHHAss U MPHUMECHAsi MPOBOJUMOCTh MOIYIPOBOJAHUKOB, p — N - MEpexona B
MOJIyIIPOBOAHUKAX.

3aKOHBI: 3JIEKTPOJIU3A.

[IpakTueckoe MpUMEHEHHE: DJEKTPOJIM3a B METAJUIyprUd U TallbBaHOTEXHUKE,
AJIEKTPOHHO-JIy4€BON TPYOKH, OTYNPOBOJHIUKOBOTO JIM0/1a, TEPMOPE3UCTOPA, TPAH3UCTOPA.

Ymems: pemath 3aaud Ha ONpeJesieHuEe KOJIMYECTBA BEIECTBA BBIACIUBILErOCS MPH
ANIEKTPOJIN3€e, OLEHUBATh M aHAJIM3UPOBATh MH(GOpPMAIUIO MO TeMe «JNEKTPUYECKUIl TOK B
pa3IMyYHBIX cpenax» coaepxkairytocs B coobmenusx CMU, MHrepHere, HAyYHO-TIOMYJISIPHBIX
CTaThsIX.



11 Knacc. Coaep:xaHue y4eOHOro MaTepuaJa.
(66 uacos, 2 yaca B HezeJI0, pe3eps 1 yac)
OCHOBBI YJIEKTPOAUHAMUKH (IIPOI0JIKEHHE).
MarnuTtHoe noJie (5 yacoB).
Bszaumooeticmseue moxos. MarautHoe nosne toka. Maenumnas unoykyus. Cunra Amnepa.
Cuna Jlopenya.

[emMoHcTpauuu:

1. BzanmozeiicTBrE MapaieIbHBIX TOKOB.

2. JleficTBME MarHUTHOTO TIOJIS HA TOK.

3. YCTpolicTBO U NEHCTBHE aMIIepMETpa B BOJIBTMETPA.

4. YCTpOUCTBO | ICHCTBHE TPOMKOTOBOPHTEIIS.

5. OTKJIOHEHUE 3IEKTPOHHOTO JIyuKa MATHUTHBIM MOJIEM.

3namy: NOHATHA: MarHUTHOE 110JI€ TOKA, MHAYKIUS MAarHUTHOTO TOJI.
[IpakTueckoe mprUMEHEHHE: IEKTPOU3ZMEPUTENIbHbIE TPUOOPEI MAarHUTOAIEKTPUUECKON
CUCTEMBI.
Yumemsy: pemate 3ama4d Ha pacueT XapaKTEPUCTHK [BIDKYIIErocs 3apsAia WM
IIPOBOJIHUKA C TOKOM B MarHUTHOM IIOJIE, ONIPEEIIATh HAIPpaBJICHUE U BEIUYUHY CWII JIopeHa
n Ammepa,

DJyieKTpOMarHuTHasi MHAYKIus (7 4acos)

SIBnenne 3IEKTPOMArHUTHOMN WHIYKIIUH. Maenummnoiu NOMOK. 3akon
anekmpomacuumuou  unoykyuu. Ilpasuno Jlenya. Camounoykyus.  HMHOykmusHocmo.
B3anMOCBs3b 3EKTPUYECKOr0 1 MarHUTHOTO MOJIEH. DIEKTPOMarHuTHOE TOJIE.

Jlabopamopnasa padoma Nel: VI3yueHue >1€KTpOMarHUTHON WHTYKIIUH.

JdemoHcTpanmuu:

6. DnexTpoMarHUTHAasi UHIYKITHS.

7. TlpaBuio Jlenma.

8. 3aBucumocts J/IC MHAYKIMH OT CKOPOCTU U3MEHEHUSI MAarHUTHOTO MOTOKA.

9. CamouHAYKITHSI.

10.3aBucumocts DJIC caMOMHIYKIMU OT CKOPOCTHM H3MEHEHHUs CHJIbl LEIH U OT
WHyKTUB-HOCTHU ITPOBOJIHUKA.

3namo. TOHATHS: OJICKTPOMAardiuTHass MHAYKIHA, 3aKOH BHGKT”pOMaFHHTHOﬁ HWHAYKIHWH,
IIpaBHJIO .]ICHI_[a, CaMOUHAYKIUS; MTHAYKTUBHOCTD, JICKTPOMATrHUTHOC I10JIC.

Ymemu. 00BACHATHL ABJIEHHE SHCKTpOMaFHHTHOﬁ UHAYKOUHW U CaMOUHAYKIHWH, PCIIATH
3a/la4d Ha IPUMCHCHHEC 3aKOHa BHGKTpOMaFHHTHOﬁ HUHAYKOWUH, CAMOUHAYKIINH.

DJIeKTPOMAarHUTHbIE KoJ1e0aHusi M BOJIHBI (10 yacoB)

Cs0600HbIE KONeOaHUs 6 KonebamenbHoM KoHmype. Ilepuod c60000mbIX 21eKmpuecKux
koneoanuu. Ilepemennsviti snexmpuyeckuti mox. IeHepupoganue 31eKmpuueckol 3SHepeul.
Tpancpopmamop. Ilepedaua snekmpuueckoti snepeuu. INEKTpOMarHuTHbIe BOIHBL. Cgolicmea
nekmpomazHumusix 601H. Ipunyunst paduocsasu. Tenesuoenue.

JdeMoHcTpanuu:

11. CBobGoaHble AIEKTPOMATHUTHBIE KONEOAHHMS HHU3KOM YaCTOTHI B KOJI€OATEIbHOM
KOHTYDE.

12. 3aBUCHUMOCTH  YacTOTBl ~ CBOOOJHBIX  JJIEKTPOMArHUTHBIX  KojeOaHWUW  OT
ANEKTPOEMKOCTH W UHAYKTUBHOCTH KOHTYpA.

13. Hesatyxaroriue 3J1eKTpOMarHiTHBIE KOJIeOaHUs B TeHEpaTOpe Ha TPaH3UCTOPE.

14. TlonyueHue mepeMEeHHOTO TOKA MPU BPAIIEHUU BUTKA B MArHUTHOM II0JIE.

15. VcrpolicTBO U MPUHIUT ACUCTBUS Te€HEepaTOpa MePeMEeHHOT0 ToKa (Ha MOJIEIH).

16. OcuuminorpaMMbl IepeMEHHOI0 TOKa

17. YcTpoiicTBO M IPUHILMI JEHCTBUS TpaHChopMaTopa



18. Ilepenaua SIEKTPUUYECKONW HHEPrUU HA PACCTOSHUE C MOIIBIO TMOHMKAIOIIETO MU
MOBBIIIAIOIIETO TpaHChopMaTopa.

19. DnexTpuyeckuil pe3oHaHC.

20. M3mydeHue v IpueM 3JIEKTPOMArHUTHBIX BOJIH.

21. OtpakeHue IEKTPOMArHUTHBIX BOJIH.

22. TlpenomiieHuE 3JIEKTPOMArHUTHBIX BOJIH.

23. Unrepdeperuns u nupakius dIEKTPOMArHUTHBIX BOJIH.

24. Tlonsipu3amus 3JeKTPOMAarHUTHBIX BOJIH.

25. Mopynsauusi ¥ IETEKTHPOBAHUE BBHICOKOYACTOTHBIX IEKTPOMArHUTHBIX KOJIEOaHHIA.

3nams: TOHATHUA: CBOOOJHBIE M BBIHYXKJCHHbIE KOJI€OaHUS; KOJeOaTeJbHBIH KOHTYP;
MIEPEMEHHBIN TOK; PE30HAHC, AEKTPOMAarHuTHas BOJHA, CBOWCTBA AIEKTPOMAarHUTHBIX BOJIH.

[IpakTyeckoe MpUMEHEHHE: FeHepaTop MEPEMEHHOro TOKa, cXeMa paauoTencOHHON
CBSI3M, TEJIEBUICHHUE.

Yumemv: W3MepsaTh Culy TOKAa U HalpsDKEHUWE B IENAX [EPEeMEHHOTo TOKa.
Ucnonw3zoBatk TpaHchopmarop st TpeoOpa3oBaHWs TOKOB W HampsbkeHuil. OmnpenensiTh
HEU3BECTHBII MapaMeTp KojebdaTeIbHOro KOHTYpa, €CIM W3BECTHhl 3HAUEHHUE JIPYroro ero
rapaMmeTpa M 4acToTa CBOOOJHBIX KOJIeOaHUI; paCCUUTHIBATH YACTOTY CBOOOJHBIX KOJIEOaHUN B
Koje0aTeJIbHOM KOHTYpEe C HU3BECTHBIMH IapameTpamMu. Pemiate 3aauyu Ha NpUMEHEHUE

I U
opMylI. T =27+ LC , o = =2 U=-2,
(opmy N, 7

=5 Y=
2 1 2
, L= \/ R+ a)L—E) . OOBSCHATH  pacmpocTpaHEHHE

5l

L

U N L
U2 NZ Il

OJICKTPOMArdHMTHBIX BOJIH.
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Ontuka (15 yacos)
CaeTtoBbie BOJHBI. (9 yacoB)

Ckopocmv ceéema u mMemooObl ee uzmepeHus. 3aKOHbl  OMPAN’CEHUsA U NPeoMAeHUs
ceéema. BonmHOBBIE CBOWCTBA CBETa: ducnepcus, unmepgepenyus ceéema, ouppaxyus ceema.
Kozcepenmnocmes. Ilonepeunocmov ceemosuix eonn. Ilonapuzayus ceema.

Jlabopamopnasa padoma Ne2: VI3mepenue rnokasaresns NpeioMIICHHUS CTEKIIA.

Jlabopamopuaa paboma Ne3. VI3mepeHue UTMHBI CBETOBOW BOJIHBI.

JdeMoHcTpanum:

26. 3axoHbI IPETOMJIICHUS CHETa.

27. TlomHoe oTpaxeHue.

28. CaeToBO/I.

29. Ilonyuenue nHTEpPEPEHIIMOHHBIX MOJIOC.

30. Jludpakius cBeTa Ha TOHKOH HUTH.

31. Ju¢pakuus cBeTa Ha y3KOH LIEJNH.

32. Pa3nokeHue cBeTa B CIEKTP C TOMOIIBIO AU(PPAKIIMOHHON PELIETKH.

33. Tonsgpuzanus cBeTa MoIsIpOUIaMHU.

34. TlpuMeHeHUE TONSIPOUIOB ISl U3YUYEHHUS MEXaHUYECKUX HAIpPsHKEHUU B JIETaNSIX
KOHCTPYKLIHH.
3Hamyb: OHATUS: UHTEepQepeHIus, TUu(paKus U AUCTIEPCHSI CBETA.

3aKOHBI OTPAKEHUS U MPETOMIICHHSI CBETA,

[IpakTHyeckoe NpPUMEHEHHUE: IOJHOTO OTPaKEHUs, WHTepPepeHInHu, TUPPaAKIHH U
MOJIIpU3a-IIUH CBETA.

Ymems: M3MepsITh UTMHY CBETOBOM BOJIHBI, peliaTh 3aJaud Ha IMpUMEHeHue Gopmyd,
CBSI3BIBAIOIIUX JJTUHY BOJHBI C YAaCTOTOM M CKOPOCTHIO, MEPUOA KOJNEOAHUU C IMUKIMYECKOU
4acTOTOM; Ha MPUMEHEHUE 3aKOHA TIPETIOMIICHHS CBETA.



DJieMeHThI TEOPUM OTHOCUTEJIbHOCTH. (3 yaca)
[TocTynarel TeopuM OTHOCUTENBHOCTU. [IpUHIUII OTHOCUTENBHOCTH OWHIITEWHA.
[TocTostncTBO  ckopoctu  cBeta. IIpocTpaHcTBO UM BpeMsi B CHEIUAIBHOM  TEOPHUH
OTHOCUTENBHOCTH. PensituBucTckas auHamuka. CBsi3b MacChl ¢ SHEPTUEH.

3Hamy. TMOHATHS: MPUHIUII MOCTOSHCTBA CKOPOCTH CBETAa B BaKyyMe, CBSI3b MacChl U
SHEPTUH.

Ymempy: onpenensiTh rpaHULIbl IPUMEHEHUS! 3aKOHOB KJIACCUYECKOW U PENIITUBUCTCKOM
MEXaHHUKH.

N3zayuyenns u cnexkrpsl. (3 yaca)

Paznuanbie BHIBI AIIEKTPOMATHUTHBIX HM3IYYCHUH M WX TNPAKTHUECKOE MPHUMEHEHHE:
ceoticmea u npumMeHeHue UH@PPAKPACHBIX, YIbMPA@DUOLEeMO8bIX U PEHM2EHOBCKUX U3LYYEHULL.
Ulxana snexmpomacHumusbIx U3ny4eHu.

JdeMoHcTpanuu:

35. HeBumumbie U3IIy4eHUS B CIIEKTPE HArPETOTO Tea.

36. CsoiicTBa HHPPAKPACHOTO U3ITYyUCHHS.

37. CaoiicTBa yIbTpaduOIECTOBOIO U3TyUCHUSI.

38. Illkana >eKTPOMAarHUTHBIX M3TyICHHH (TaOIuIa).

39. 3aBHCUMOCTH IUIOTHOCTH IMOTOKA U3ITYYCHHUS OT PACCTOSIHHS IO TOYSTIHOTO
WCTOYHHKA.

3Hame: TPaKTUYECKOE MNPUMEHEHUE: TMPUMEPHl  MPAKTUYECKOIO0  IPUMEHEHUs
AIIEKTPOMArHUTHBIX BOJH HMH(PAKPACHOTO, BUAUMOTO, YIbTPa(QHOIETOBOrO U PEHTI€HOBCKOTO
JIMarna3oHoOB YacToT.

Ymemsb: 0OBACHATH CBOMCTBAa PA3NUYHBIX BUJOB 3JIEKTPOMArHUTHOTO W3JIyYEHUS B
3aBUCHUMOCTH OT €T0 JJIUHBI BOJIHBI U YaCTOTHI.

KBanroBas ¢puszuka (17 yacoB)

[[CumoTesa Ilnanka o kBaHTax.] Dorodddekr. Vpasnenue Dinwmetina Ons
Gpomosgpgpexma. dotonsl. [['mmoresa npe bpoitns O BOJHOBBIX CBOMCTBAaX YacTHII.
Kopmyckysipao-BoiHOBO# ayanu3M. COOTHOIIEHHE HeotpeaeaeHHoCTH [ eizenbepra. |

Cmpoenue amoma. Onvimol Pezepgpopoa. KBantoBeie noctynarel bopa. Hcnyckanue u
noenoujenue ceema amomom. Jlazepsi.

[Momenu cTpoeHHs aTOMHOIO SAPA: HMPOMOHHO-HEUMPOHHASL MOOelb CMPOEeHUs.
amomnoeo siopa.] Snepupie cuiibl. JleheKT Macchl U SHEPTHUs CBSI3U HYKJIOHOB B siape. SaepHas
SHEpreTuKa. BiusHUe MOHM3MPYIOIIEH paJualMd Ha >KUBbIE OpraHu3mbl. [Jl03a u3mydeHwus,
3aKOH PaJMOAKTUBHOIO pacrajga M €ro CTaTUCTUYECKHH XapakTep. DJIeMEeHTapHbIe YaCTHUIIbI:
yacmuyvl u anmuyacmuysl. DyHIaMeHTaIbHbIC B3aMMOICHCTBUS ]

3Hauenue ¢uzuku 018 00BACHEHUA MUpa U pazeumMus NPOU3BOOUMENLHLIX CUTL
obwecmsa. Eounas ¢usuveckas xkapmuna mupa.

Jlabopamopnas paboma Ned: «3yduenue TPeKoB 3apsHKEHHBIX YaCTUID.

JdeMoHcTpanuu:

40. doroanekTprueckuil 3(h(eKT Ha yCTaHOBKE C IHHKOBOM TJIATHHOM.

41. 3akoHbl BHEIIHEro GpotosdpdexTa.

42. VYCcTpOoHCTBO U AEHCTBHE MOTYIPOBOJIHUKOBOIO M BAKYYMHOT'O (DOTORIIEMEHTOB.
43. YcrpoiicTBo 1 neiicTBre GoTopene Ha (HOTOIIEMEHTE.

44. Mopens ombiTa Pesepdopaa.

45. HaOmroneHnue TpekoB B kamepe BuibcoHa.

46. YCTpOHCTBO U AEHCTBHE CUETUMKA HOHU3UPYIOLIUX YACTHII.



3uamy: Toustus: ¢oroH; GoTOdPPEKT; KOPIYCKYIIPHO-BOIHOBOW Tyalnu3M; saepHas
MOJIENb aTOMA; SIEPHbIE PEAKLUU, SHEPIUs CBSA3U; PaJMOAKTUBHBIA paclaj; LEMHas peakius
JIeJICHUS; TEPMOSJIEpHAs peaKLys; JJIeMEHTapHas YacTUlla, aTOMHOE SIJIpO.

3akonsl potorddekra: moctyaarsl bopil 3aK0H paJn0aKTUBHOTO pacnaa.

[IpakTueckoe NpPUMEHEHHE: YCTPONCTBO W NPUHLHUI JEHCTBUS (POTODIEMEHTA;
MIPUMEPbI TEXHUYECKOI'O - UCII0JIb30BAHUS (DOTOINEMEHTOB; IPUHLIUII CIEKTPAJILHOIO aHAIN3a;
MpUMEPbl NPAKTUYECKUX MPUMEHEHUH CHEKTPAJbHOIO aHajln3a; YCTPOHCTBO M NPUHIUI
JICUCTBUSA SIACPHOTO PEAKTOPA.

Ymems: Pemarh 3a7aun Ha NpUMEHEHHE (POPMYJI, CBSI3bIBAIOLIUX SHEPTUI0 U UMILYJIbC
(oTOHA C YaCTOTOW COOTBETCTBYIOIIEH CBETOBOM BOJIHBL. BBIYHCIATE KpacHYIO TpaHHILY
dbotorpdexra u sHepruo (POTO3NEKTPOHOB HA OCHOBE ypaBHEHUs ODuHIITEHA. OnpenensiTh
MPOJAYKTHl SIZIEPHBIX pPEAKIMil Ha OCHOBE 3aKOHOB COXPAHEHHUS JJIEKTPUYECKOro 3apsia U
MaccoBOI0 qucia.
PaccunthiBaTh SHEpreTHUeCcKHil BBIXOJ sIepHOM peakuuu. OmnpenensTb 3HaK 3apsia WU
HaIpaBJIEHUE JIBW)KEHUS AIEMEHTAPHBIX YaCTHIL 110 UX TpeKaM Ha (poTorpadusx.

Crtpoenue Bceenennoii (7 yacon)

Cmpoenue conneunoul cucmemvi. Cucmema «3emuns — Jlyna». Oowue ceedenus o Connye
(6u0 6 meneckon, @pawjeHue, pasmepvl, MAccd, CEEeMUMOCHb, MeMnepamypa CcoaHyd u
cocmosiHue eewjecmea 6 Hem, Xumudeckuil cocmae). HMcmouHuku sHepauu U GHYMpeHHee
cmpoenue Coanya. Dusuueckaa npupooa 36e30. Hawa ['anaxmuxa (cocmae, cmpoenue,
osudicenue 36e30 6 lanakmuke u ee epawjenue). IIpoucxodxcoenue u 260m10YuUsl 2aN1AKMUK U
36€30.

JdemoHcTpanmnm:

47. Monenb COJTHEYHON CUCTEMEL.

48. Tenmypwuid.

49. TlomBwxHasi KapTa 3Be3HOTO Heba.

3uams. IOHATHS: IUIaHETA, 3Be31a, CoHeuHas cUcTeMa, rajakTuka, BeeneHHas.

[IpakTHueckoe MpUMEHEHNUE 3aKOHOB (DPM3UKH VISl OTPEICIICHHUS XapaKTePUCTUK IJIaHET
M 3BE3].

Yumemn: OOBACHATH CTPOCHHE COJIHEUHOM CHCTEMBbI, TajakThkK, COJIHIIAa W 3BE3I.
[IpuMeHsTh 3HaHWE 3aKOHOB (HU3UKH T OOBSCHEHHS IPOIECCOB MPOUCXOMASIINX BO
BcesieHHOH. [1oy1b30BaThCs MOABMYKHOM KapTOH 3BE3HOTO Heba.

IloBTOpenue. (5 yacoB)

IIpumepHbIe HOPMBI OLIEHKHU 3HAHUNA M YMEHUI yYauuxcs no pusuke

[Ipu olleHKe OTBETOB yUaIIMXCSl YUYUTHIBAIOTCS CICAYIOIINE 3HAHMUS:

0 (pU3HYECKUX SABJICHUAX:

» TPU3HAKH SBJICHHS, TI0 KOTOPHIM OHO OOHAPYKHBACTCS;

» YCIIOBHS, TIPY KOTOPBIX MPOTEKAET SBIICHHE;

» CBSI3b JAHHOTO SIBIICHHUHU C JIPYTHMHU;

» 00BSICHEHUE SIBJICHUS] HA OCHOBE HAyYHOU TCOPHH;

» TpHUMEphI yUYeTa ¥ UCIOJIb30BAHUS €0 Ha MPAKTHKE,

0 (puU3HYECKHX ONBITAX:

» 1eNb, CX€Ma, YCIIOBHS, MPH KOTOPBIX OCYIIECTBIISUICS OIBIT, XOJ U pPEe3yJIbTaThl
OTIBITA;

0 (pU3MYEeCKUX MOHATHAX, B TOM YHCJIE U 0 (PU3NYECKHUX BeJINYNHAX!

» SBICHHUS WJIA CBOWCTBA, KOTOPbIE XapaKTEPU3YIOTCA JaHHBIM MOHSATHEM
(BEMMUUHOW);

» ompeereHue MOHATHS (BEIIMYHUHBI);

» (opMyJIbl, CBSI3BIBAIOIINE TAHHYIO BEIUYUHY C JIPYTHMU;



» eIUHUIIBI (PU3HYECKON BEIIMYUHBL;

» cnocoObl U3MEPEHHUs BEINYHHBI,

0 3aKOHAX:

» (HopMyITMpPOBKA M MaTEMAaTUYECKOE BHIPAKCHNE 3aKOHA;
» OTIBITHI, OATBEPKAAIONINE €TI0 CIPABEIITHBOCTH;

» TpUMEpHI y4eTa ¥ MPUMEHEHHS Ha MPaKTHKE,

» yCIIOBUS MPUMEHUMOCTH (IS CTAPIIUX KIIACCOB);

0 pu3nYecKUX TeOPUSIX:

OTIBITHOE 0OOCHOBAHHUE TECOPHH;

OCHOBHBIE ITOHSTHS, TIOJIOKEHUS, 3aKOHBI, TIPUHIIHITHI;
OCHOBHBIE CIICJICTBUS;

MPaKTUYECKHE TPUMEHEHUS,

TpaHUIIB TPUMEHUMOCTH (ISl CTapIInuX KIJIAcCOB);

0 nMpudopax, MeXaHN3Max, MAIIMHAX:

» Ha3HaueHUWE; MPHUHIIUII JCUCTBUS U CXEMa yCTPOUCTBA;

» TpHUMEHEHHE U MPaBHJIA ITOJIb30BAHHS TPHUOOPOM.

Du3uyecKue u3MepeHus.

» OrmpeencHue IEHbI JISJICHUS U IIPeJieia H3MepeHus mpudopa.

» OrnpenensaTs a0COMOTHYIO IOTPEITHOCTh U3MEPEHUS TIpHOOopa.

» OTtOuparh HYKHBIH PUOOP U MPABIIFHO BKIIOYATH €TO B YCTAHOBKY.

» CHuMaTh TIOKa3aHHWS TpUOOpa M 3alHChBaTh HMX C Y4YeTOM aOCOJIOTHOM
MOTPENTHOCTH U3MepeHust. OnpeaensTh OTHOCHTEIBHYIO TIOTPEITHOCTh H3MEPEHHA.

Cnenyer y4yuThIBaTh, YTO B KOHKPETHBIX CIydyasiX HE BCe TpeOOBaHMUS MOTYT OBITh
MpeIbSBICHBI YUalTUMCs, Hal[pUMep 3HaHWE TPaHUI] TPUMEHUMOCTH 3aKOHOB M TEOPUH, TaK Kak
3TH TPaHUIIbI HE BCETJ]a paCCMaTPUBAIOTCS B Kypce (PU3UKU CpeHEH HIKOIIbI.

OueHke MoaJIeKAT YMEHUS !

» TpPHUMEHATH TOHSATHUS, 3aKOHBI W TEOPHH s OOBSCHEHUsS SBJICHUH MPHPOIHI,
TEXHUKH; OLIEHUBATh BIIMSHHUE TEXHOJIOTHUYECKUX IIPOLIECCOB Ha HKOJOTHIO OKpYKaromien
Cpelibl, 3I0pPOBbE YEJIOBEKA U IPYTUX OPraHU3MOB;

» CaMOCTOSTENILHO padoTaTh € YYCOHHMKOM, HAYyYHO-TIOMYJIIPHON JIUTEPaATypOid,
nndopmanueit B CMU u UnTepuere ;

» pemartp 3aJlaud Ha OCHOBE M3BECTHBIX 3aKOHOB M (HOPMYIT;

» TOJIb30BaThCS CIPABOYHBIMU TaOIUIIAMH (PU3UICCKUX BEITUYHH.

IIpu oueHke J1a00OPATOPHBIX PAadOT YYUTHIBAKTCH YMEHUSA !

» TUTAHUPOBATh MPOBEJICHUE OIIBITA;

» coOHpaTh YCTAHOBKY I10 CXEME;

» TI0JIb30BaThCS U3MEPUTEIILHBIMU MIPUOOPAMHU;

» TpPOBOJIUTH HAONIOJNEHHS, CHHUMAaTh IIOKAa3aHUS HW3MEPHUTEIBbHBIX NPHUOOPOB,
COCTaBIIATh TAOIUIIBI 3aBUCUMOCTH BEJIMYMH U CTPOUTH IPpauK;

» OIICHUBATh U BBIYUCIIATH MOTPEITHOCTH U3MEPECHUN;

» COCTaBJIATH KPATKHid OTYET U JIEJIaTh BBIBOJIBI IO MPOCTaHHON paboTe.

Crnenyer oOparath BHUMaHHE Ha OBJIa/IEHUE YYAIIUMUCS IPABUIIbHBIM YIIOTPEOICHUEM,
MIPOU3HOLUICHUEM U TPaBONUCAaHHEM (PU3MUECKUX TEPMHHOB, Ha pPa3BUTHE YMEHHMH CBSI3HO
M3Narath U3y4aeMblii MaTepual.

OneHka 0TBETOB y4alIuXcs

OreHka «5» cTaBUTCS B TOM Clly4yae, eClly yJalluics:

» o00OHapyXHBaeT BEpPHOE IOHMMaHWE (U3UYECKOH CYHNIHOCTH paccMaTpPUBAEMbIX
SBJICHUIM U 3aKOHOMEPHOCTEH, 3aKOHOB M TE€OpHil, JaeT TOYHOE ONpEETICHUE U UCTOJIKOBAaHHUE
OCHOBHBIX TOHATUH, 3aKOHOB, TEOPHH, a TakXkKe IPaBUIBHOE OIpeaesieHne (PU3nIecKux
BEJIMYHUH, UX €MHUI U CIOCOOOB U3MEPEHHUS;

» TPaBUWIBHO BBIMOJHSET YEPTEIKH, CXEMBI U TPa(UKH, COMyTCTBYIOIINE OTBETY;

YVVYVYYVYYV



» CTPOMT OTBET IO COOCTBEHHOMY IUIaHy, COIPOBOXJAET paccka3 HOBBIMHU
IpUMepaMy, yMeeT NMPUMEHUTh 3HAHHWS B HOBOW CHTYallMH IMPU BBIMOJIHEHUH MPAKTHUECKUX
3aJJaHuH;

» MOXET yCTaHOBHTH CBSI3b MEXJy M3Y4aeMbIM U paHee M3yYCHHbIM MAaTEPHUATIOM II0
Kypcy pu3ukm, a Takke ¢ MaTepUalioM, YCBOSHHBIM ITPH U3YYEHUH JPYTUX MPEIMETOB.

Omnenka «4» CTaBHUTCS, €CIIH OTBET YJOBIIETBOPSIET OCHOBHBIM TPEOOBAaHUSIM K OTBETY Ha
OLIEHKY «5», HO yYallMiCs HE WCIOJb3YeT COOCTBEHHBIN IUIaH OTBETA, HOBBIC MPUMEPHI, HE
MPUMEHSET 3HAHUS B HOBOW CHUTYyalluH, HE UCIIOJIB3YET CBSI3U C paHee U3yYCHHBIM MaTepHalioM
Y MaTepHajoM, YCBOCHHBIM NIPU U3YYCHHUHU JAPYTHX MPEAMETOB.

Onenka «3» CTaBUTCS, €CM OOJblllasg 4acTh OTBETA YIOBIETBOPSAET TPEOOBAHUAM K
OTBETy Ha OIIEHKy «4», HO B OTBeTe OOHApPYKHMBAIOTCS OTJACIbHBIE TPOOENbI, HE
MPETATCTBYIONINE JajlbHEUIIEMY YCBOCHHUIO IPOTPAMMHOTO MaTephalla; YYalluics yMeeT
MPUMEHSATH TONyYEeHHBIE 3HAHWS TPH PEIICHHH MPOCTHIX 33/1a4 C HCIOJIb30BAHUEM TOTOBBIX
(dhopmyI, HO 3aTPYIHSAETCS MPHU PEIICHUN 3a/1a4, TPeOYyIOINX nmpeodpazoBaHust Gopmyl.

OreHka «2» CTaBUTCS B TOM CITydae, €CIHM YJalIuiCsl He OBJaJIe]l OCHOBHBIMU 3HAHHSIMHA
Y YMEHUSIMH B COOTBETCTBUH C TPEOOBAHHSIMH MTPOTPAMMBEI.

Omnenka «1» cTaBUTCS, €CIIM YYCHUK HE MOXET OTBETHTh HHA Ha OJMH M3 ITOCTABIIEHHBIX
BOTIPOCOB.

B THCEMEHHBIX KOHTPOJBHBIX PAa0OTaX YYHTHIBACTCS TaKKe, KaKyl 4YacTb pPa0OTHI
BBITIOTHAJ YYCHUK.

Ouenka jadopaTopHbIX padoT:

OneHka «5» CTaBUTCS B TOM ClIydae, €CIIM y4aIuncs:

» BBHIIOJHWI paboTy B TOJHOM o0O0ObeMe C  COOJIOACHHEM  HEOOXOAMMOM
MOCJIEZI0BATEIHLHOCTH MTPOBEJCHHUS OIBITOB U U3MEPEHUI;

» CaMOCTOSITETTbHO M PAaIMOHAIBFHO CMOHTHPOBA HEOOXOIUMOE 000pyJOBaHHE, BCE
OMBITBI TPOBENT B YCIOBUSIX M pexXHUMaX, OOECIEeUUBAIOIIUX IOJYYCHHE MPaBHIbHBIX
pe3yabTAaTOB U BBIBOAOB; COOMIOAAN TpeOOBaHMS O€30MaCHOCTH TPY/Ia;

» B OTUYeTC NPAaBWJIBHO M AaKKypaTHO BBITIOJHSJ BCE 3alMCH, TAOJHIIBI, PUCYHKH,
4yepTexH, rpaduka, BHIYUCICHUS;

» TPaBWIBHO BBIMTOJHKI aHaau3 norpemrHocred (IX—X1 kmaccsr).

Onenka «4» CTaBUTCS B TOM Cllydae, €CJId ObLTU BBIMIOJHEHBI TPEOOBAHUS K OLIEHKE «5»,
HO yYallluics JOMYCTUII HEIOUEThl UIN HerpyOble OTUOKI

Onenka «3» CTaBUTCS, €CJIM PE3yJIbTAT BBINOJIHEHHOH 4YacTH TAaKOB, YTO IO3BOJISIET
MOJIYYUTh MPaBUIIbHBIE BBIBOJIbI, HO B XOJI€ MIPOBEACHHS ONbITa U U3MEPEHUI ObLIM AOMYIIEHBI
OILLIMOKHU.

Onenka «2» CTaBHUTCS, €CIIU PE3YJIbTAThl HE MO3BOJISAIOT C/AETaTh MPABHIIbHBIX BHIBOJIOB,
€CJIU OTIBITBI, U3MEPEHHUSI, BHIYUCIICHHS, HAOIIOIEHUS TPOU3BOIMIINCH HEMPABUIIBHO.

Onenka «1» craBuTcs B TeX CilydasX, KOTJa y4Yalluicsi COBCEM HE BBIMOJIHUI padoTy.

Bo Bcex ciydasx oOIEeHKa CHHXAeTcs, €Ccld YYEeHUK He coOmojgan TpeOOBaHUS
0e30macHOCTH Tpy/a.

OneHka NMCbMEHHBIX KOHTPOJIBHBIX PadoT.

KonTtponshast paGorta paccuntana Ha 40 MUHYT COAEpPXKHUT BOCEMb 3aJaHUM.
[lepBbie mIECTh 3aJaHUN COOTBETCTBYIOT 0a30BOMY YPOBHIO 00pa3oBaTeIbHOTO
CTaH/JapTa U OLlEHUBAIOTCS 1o 1 6amty, cempMoe 3amanue — B mpaBuiibHOE BBITOJHEHUS
9TOTO 3aJlaHus OIeHWBaeTcss — 2 Oaimna, BochkMoe —C COOTBETCTBYET TBOPYECKOMY
YPOBHIO €r0 BBIMOJTHEHHUE OIICHUBAETCS — 3 O6ayuia. MakcuManbHOE KOJIMYECTBO OaioB,
KOTOpBIE MOXET Ha0paTh yYEHHK, BBIMOJHSAS KOHTPOJIbHYIO paboty 11 Gamnos. Pabora
OLICHUBAETCH IO CIEAYIOLIEH CETKE:



KomnuectBo 6amios | Onenka
10-11 5
8-9 4
5-7 3
Menee 5 daiuioB 2

JIJis OTICHKHW CeTbMOM M BOCBMOM 3a7aud KOHTPOJIBHOW pabOTHI ClIeyeT UCIIOIb30BaTh
KPUTEPHH, YKa3aHHbBIE B TAOJIHIIE:

Kpurepuun Cenpmast | BochMast

[IpaBunbHOE pelnieHne 3a1a4u: IOJyUeH BEpHBIA OTBET B 00ILEM BUJIE
Y MIPaBUJIbHBIM YHCIICHHBIA OTBET C YKA3aHHEM €ro pa3MEpHOCTH, MPU
HaJINYUNU UCXOIOHBIX ypaBHeHI/Iﬁ B «06HI€M>) BUIC — B ((6YKB€HHI>IX>)
0003HAUCHHUSIX

2 Oamia 3 Oamna

[IpaBunbHOE pemieHUEe 3a7ayu: OTCYTCTBYET UHUCIIEHHBIA OTBET
apudmernyeckas omnMOKa MpU ero MoJIy4eHUU, WM HeBEpHas 3aIluch 1 Gamn 2 Oamna
pPa3MEPHOCTH MOJIYYEHHOU BEJIMYNHBI,

3ajaya pelmieHa Mo JACWCTBUSM, Oe3 ModydeHHs oOmeil GopmyJibl

. 1 Oamn 2 Oamta
BBIYUCIIICEMOU BCJINYUHEI.

3anucanbl BCE HeoOxoaumble ypaBHEHHs B OOLIEM BUAE U U3 HUX
MOKHO MOJYYUTh HPaBUJIbHBIM OTBET (YYEHUK HE yCIEd PElIUTh
3ajadyy [0 KOHLIA MM HE CHpaBWiICd C MaTeMaTHYECKHUMHU
TPYJIHOCTSIMH),

1 Oamn 1 Oamn
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TemaTnueckoe miianuposanue 10 kiacc
Tema Kox KommnoHeHTHI MeToanuyeckue peKOMeHIauuu [ara
Ne o yueOHMKA Inan dakTr
qacoB
NOPSAAKY
BBEJIEHHUE. OcHoBHBIe 0c00eHHOCTH PU3HMIECKOr0 METO/Ia HCCJIeI0BAHUS
(14)
®dusznka Brenenue no PackppITre nenoyku Hay4HbIN SKCIEPUMEHT
Y MO3HaHKUE MUPA 3aroJyioBKa —> (hu3nUecKas TUIOTE3a-MOJIeTb —> QU3nIecKast
1 1 «Dusmyeckue Teopusi —> KPUTEPUAJTIBHBIN IKCTIEPUMEHT
BEJINYMHBI U UX
HU3MEpPCHUE»
MEXAHUKA (22 v)
KHUHEMATHKA (7 4)
2 OCHOBHbBIE TOHATHS KHHEMaTUKN 1 §3—8 OmnpIT 3. OTHOCHUTENBHOCTD IBMXKEeHH. CHcTeMa
orcueray (4, c. 28]
Cxopoctb. PaBHOMEpHOE § 9, 10; OmnbIT 6. [IpsiMosMHEHOE pABHOMEPHOE JABIKCHHE
npsimoninHeiiHoe apwkenue (PITT) PaccMOTpETh [4, c. 27, 28].
3 1 MPUMEPHI PELICHUS OmnpIT 7. CKOPOCTH PABHOMEPHOTO JBIKCHHUS
3a1a4 Ha ¢. 26 1 (Bapmant b) [4, c. 32]
ynpakHeHue 1
OTHOCHUTEIBHOCTHE MEXAaHUYECKOTO § 11, 12, OmnelIT 6. [TpsiMonuHEHOE ¥ KPUBOJIMHEHHOE
4 nBvokenus. [Tpunimn 1 PaccMOTpETh nBrkenue [4, c. 27, 28].
OTHOCHUTEJILHOCTH B MEXaHHUKE npumMepsl petieHuss | OnbIT 4. OTHOCUTENBEHOCTS MIEPEMELEHHS 1
3amad4 Ha c. 30, 31 TpaekTopuu [4, c. 28, 29]
AHaJIMTHYECKOE OTMCAHUE § 11—14; Onpit 8. [IpsiMonMHEHOE paBHOYCKOPEHHOE
5 PaBHOYCKOPEHHOTO 1 paccMoTpeTh nmBkenne [4, c. 34, 35].
MPSIMOJIMHEMHOTO IBIKEHUS TIPUMEPHI PEIICHNUS OmnbiT 10. 3mepenne yckopeHus. AKceaepoMeTp
(PYILI) 3a7a4 Ha c. 39, 40 [4, c. 37, 38]
CB00OIHOE TaICHUE TEJ — YaCTHBIN § 15, 16; Oneit 11. [TageHue Ten B BO3AyXe U Pa3perKeHHOM
ciyyvaii PYTI paccMoTpeTh npoctpancTse [4, c. 38].
6 1 TIPUMEPHI PEIICHHUS OmnbIT 26. TpaekTopus IBIKEHUS TETa,
3aya4 Ha ¢. 45—47 OpOIIIEHHOTO TOPU30HTAITBHO [4, ¢. 56].
OnwiT 27. Bpems nBrkeHus Tena, OpoIeHHOTO
rOpU30HTAIBHO [4, ¢. 56, 57]
PaBHOMEpHOE IBUKEHHE TOUYKH II0 § 17; paccMoTpeTs OmnbiT 13. PaBHOMEpHOE ABUKEHUE 110
7 oxpyxHoctH (PHO) 1 IIPUMEp PELICHUS okpyxHocTH. JInHeitnast ckopocTs [4, ¢. 41]
3a7a4M Ha C. 56 u
yHpaxHeHHe 5
8 3auer no Teme «KuHemaTnka» 1 PexoMeHIanmm K OpraHu3alyy 3a4€THBIX YPOKOB B




| MOSICHUTEJILHOM 3aIMCKe K IporpamMmme

JuHamMuka u cujibl B npupoje (8 4)

Macca u cuna. 3akonsl HeroToHa, ux
IKCIIEPUMEHTAIIBHOE MOITBEPIKICHHE

§ 25-27;
paccMoTpeTrh
HOPUMEPHI PEIICHUSI
3a7a4 Ha ¢. 80—83.

Omnbit 14. IIpuMepsl MEXaHUYECKOTO
B3aumoneicTus [4, c. 42, 43].

Omnpit 15. Cuna. U3mepenue cuisl [4, c. 43, 44].
Onpit 16. Cioxxenue cui [4, c. 44].

9 Cwm. [8, c. 25, Omnbit 17. Macca ten [4, c. 45].
tabu. 2, 3] Onwit 19. Tlepssiii 3akon Herotona [4, c. 48, 49].
Omueit 20. Bropoii 3akon Hetorona [4, ¢. 49— 51].
Onpit 21. Tperuii 3akon Hetorona [4, c. 52, 53]
Perrenue 3ama4 Ha 3akoHbI HpIOTOHA TToBTOpHTH KauecTBeHHbIC U rpaduvecKre 3aa4d Ha
(I qactn) naparpadul OTHOCHUTENIHOE HAIIPaBJIEHUE BEKTOPOB CKOPOCTH,
HPOIILIOTO YPOKa; YCKOPEHHS ¥ CHJIBI, a TAK)KE Ha CUTYaIlHH,
10 yrpaxHeH#ue 0, OITMCHIBAIOIINE JIBIDKCHHE TEJ IS CIIyYaeB, Koraa
BOMpockl 1—6 CHJIBI, IPUJIOKEHHBIE K TEJTy, HAIIPABJICHBI BJOJIb
OJIHOM MpsIMON. ANTOPUTM pelIeHUs 3a/1a4 110
JnuHamuke. PaBHonelcTByOmas cuia
Cunbl B MexaHuke. [ paBUTallMOHHBIC § 29-32; 3HAKOMCTBO Y4YalIUXCs C CUIAMH 110 0000IICHHOMY
CHJIBI ynpakHeHue 7, IUIaHy OTBETa:
Borpoc 1. Cwm. [8, 1. Ha3BaHue, onpe/ieieHUE U €IUHULA CUJIBL.
c. 50—53] 2. I[Ipuuumsl ee 603HUKHOBEHUS.
3. Touka mpunoXKeHusl, HaIIPaBJICHUE CUJIBI U €€
11 rpaduveckoe n300paKeHueE.
4. ®akTOpbl, OT KOTOPBIX 3aBUCUT MOAYJIb CHIIBL.
Pacuernas popmyna.
5. Crioco0 u3MepeHHus: CHUIIBI.
6. IIprMeps! TPOSIBIICHUS CHIIBI B IPUPOJIE, TEXHUKE
U OBITY.
1. [Hsuosicenue men noo deticmeuem OAHHOL CUITbL
Cua TSKECTH U Bec § 33. Cm. [8, ¢. 53— | Ocoboe BHUMaHKHE — PA3INIHIO CHIIBI TSDKECTU 1
12 55] BECy TeJla: X MPHUPOJa, U300paKEHUE HA YEPTEIKE U
JICWCTBHE B COCTOSIHUM HEBECOMOCTH
CHJIBl YIIPYTOCTH — CHIIBI § 34-35; Onwit 31. 3akon I'yka [4, c. 61]. Cwm. [8, c. 44—47,
3JIEKTPOMArHUTHOM NPUPO/IBI paccMoTpeTh Tabm. 7]
TIpUMEp PEIIeHHs
13
3amaun 1 Ha c. 104,
105 u ynpaxHeHue
7, Bompoc 2
WzyueHnune nBmkeHHs Tena 1Mo Wzyuutp CpaBHeHHE pe3yNIbTaTOB U ITOJyYeHHE BEIBOJA O
14 OKPYXHOCTH IT0J] ISUCTBUEM CHIT MHCTPYKIIHIO K TOYHOCTH M3MEPEHUH U 00 HCIIOIE30BaHUN
YIPYTOCTH U TSHKECTH nabopaTopHoi Pa3IMYHBIX METOAOB UCCICIOBAHUS ISl U3yUCHUS
(;1aboparopnas padora 1) pabore 1 B OJTHOTO U TOTO YK€ SBICHHS




yueOHUKe

Cuinsl TpeHUs § 36—38; OmnbiT 32. Cusbl TpeHUS NTOKOS U CKOJIBKEHHUS [4,
paccMoTperh c. 62, 63].
15 HpUMeEp PeIIeHUs Omnpit 33. 3akoHbI cyxoro TpeHus [4, c. 63, 64].
3amaun 2 Ha ¢. 105, | Omnsit 34. Tpeuue xauenus [4, c. 64].
106 u ynpaxuerne | Cwm. [8, c. 56—60]
7, Bomipocsl 3, 4
16 3auer o Teme «/{uHamuka. CHitbl B PeKOMeHZ[aIII/II/IVHO OpraHM3alliy 3a4€TOB B
IPUPOJIE» TOSICHUTEIIbHOM 3aMUCKe B MPOrpaMme
3akoHnbl coxpaHenusi B MexaHuke. Craruka (/7 4)
3akoH coxpaneHus umnybca (3CH) Beenenue x riase 5; | Onbit 36. Mnysisc cusl [4, ¢. 66, 67].
§ 39, 40; Omnwit 37. UMmnyiec Tena [4, c. 67, 68].
17 paccMOTpeTh OnbiT 35. KBa3uu3onupoBaHHbie cUCTeMbI [4, ¢. 65,
npuMepsl pemeHnst | 66].
3amad Ha ¢. 117, 118 | OmbiT 38. 3akoH coxpaHeHus umyibca [4, c. 68,
69]
PeakTuBHOE ABIKEHHE § 41,42 OnpiT 30. Pakera. PeakTuBHOE NBMKEHHUE.
18 Kocmuyeckue nosnersl [4, ¢. 60, 61].
OmnblIt 39. PeakruBnbie asurarens [4, ¢. 69, 70]
Pabora cunbl (MexaHu4ecKas § 43, 44;
19 pabota) yHpaxueHue 9,
Bonpockl 1—3
Teopembl 00 U3MEHEHUH § 45 - 49; Omnbit 40. [IpeBpaiieHre 0OHUX BUIOB IBIKCHHS B
20 KMHETHYECKOW M MOTEHIIUATBHOM PaccMOTpETh npyrue [4, c. 70, 71]
SHEPIUH OPUMEPBI PELICHUS
3ama4 1, 2 Ha c. 136
3aKOH COXpaHEHHUS SHEPTHU B § 50, 51; Omnbit 41. [IpeoOpa3oBaHue MOTECHIMATBHON
MEXaHHUKE paccMOTpeThH SHEPIUH B KHHETHYECKYIO SHEPTHIO M 00paTHO [4,
21 npuMepsl pemienust | ¢. 71, 72].
3amad 3, 4 Ha c. 137 | OmnbIt 42. I3MeHEeHHEe MEXaHMYECKON SHEPTHU TIPU
coBepitieHu paboTsl [4, ¢. 72]
DKCIepUMEHTAIBHOE H3YUeHHE N3yuurs IToBTOpEeHUE 3aKOHOB COXpaHEHUSI B MEXaHUKE 1
3aKOHA COXPAHCHHUSI MEXaHHICCKOM HHCTPYKIHIO K OCHOBHBIX TIOHSTHI TEMBI C TOMOIIBIO
sHepruu (J1aboparopHas padora 2) nabopaTopHO oboOraroreii cxembl. [IoBTOpeHHEe OCHOBHBIX
22 pabote 2 B THIIOB 3a]1a4 110 TEME Ha 3aKOH COXPaHCHHUS
yueOHHKE UMITyJIbCa M 3aKOH COXPAHCHUS IOJTHOU
MeXaHHYEeCKOH SHEPTUH B 3aMKHYTHIX CHCTEMaXx MpU
OTCYTCTBHH HEKOHCEPBATHBHBIX CHII
23 3auer 1o TemMe «3aKOHbI COXpaHEHUs Cwm. [8, c. 86, 87] Pexomennanuu o opraHu3anuy 3ayeTa B

B MCXAaHHUKE», KOPPEKIUA

NOSCHUTEINILHOM 3aIIMCKE K IpOrpaMMe

MOJIEKVYJISIPHAA ®U3UKA. TEPMOANHAMMEKA (21 4)




OcnoBbl MKT (99)

OCHOBHBIE TTOJIOKCHHS §56-60.Cwm. [8, OnsiT 68. BpoyHoBckoe nBmxenue [4, c. 98—100].
MOJIEKYJISIPHO-KUHETHYECKOH TEOpUr c. 96—100] OnbiT 69. Tuddysus rasos [4, c. 102, Bapuant b].
24 (MKT) 1 ux onbITHOE 000CHOBaHHE Omnbit 71. Tlpursokenne monekyan [4, c. 105—107].
I1pu 2 9 B HEZEMIO PaCCMOTPEHHE BOIIpOca O
CBOJfCTBaX BEIIECTBA B PA3JINYHBIX arperaTHbIX
COCTOSTHHSIX
Pemenye 3a1a4 Ha XapaKTEPUCTHKH YcraHOBIICHHE MEXKIIPEIMETHBIX CBA3CH C XUMUEH:
MOJIEKYJT ¥ UX CHCTEM OTHOCHTEIIbHAs aTOMHas Macca (M;), MonsipHast
25 Macca Bemectsa (M), Macca MONEKyJIbI (aToMa) —
Mo, KosnuecTBO BemiecTsa (v), ynciio Mojiexyd (N),
nocrostaaast ABorajapo (Na)
VneanpHblii ra3. OCHOBHOE § 61—63; ITocTaHOBKa MOJENEHOTO SKCIIEPUMEHTA 10
2% ypaBHenue MKT upaeanpHOro rasa paccMoTpeTh JIOKA3ATENBCTBY 3aBUCHMOCTH JIABIICHNS 1232 OT
TPUMEp PEeIICHUs YHCJTa YACTHIl U UX CPSTHAX KAHETHYECKUX IHEPT Uit
3agaun 3 Ha c. 172
Temneparypa § 64—67; OmnbiT 72. Onpenenenue NocTossHHOM bonbimana
paccMoTpeTh [4, c. 107, 108].
27 MPUMEPHI PELICHUS OuwlIt 77. T'a30Bb1it TepMoOMeTp [4, ¢. 111]
3a7a4 1, 3 Ha c. 186,
187 u ynpaxHeHue
12, Bompockl 1—6
YpaBHEHHE COCTOSHUSI UACATBHOTO § 68. Cwm. [8, c. 120, | DkcnepuMeHTaNBHOE MOATBEPIKIACHNUE YPABHEHHUS
rasza (ypaBHeHue MeHeneeBa — 121] Kunaneiipona ¢ momoripto nmpudopa amis
28 KnaneiipoHna) JIEMOHCTpPAIIH a30BBIX 3aKOHOB.
OmnbIT 73. 3aBUCUMOCTH MEX 1y 00BEMOM,
JaBJICHUEM U TEMIEpaTypOor AJIsl JAHHON MacChl
raza [4, c. 108, 109]
I"a30BbIC 3aKOHBI § 69; paccmoTpeth OnpiT 74. M30TepMuueckuit mpomece [4, ¢. 109].
29 TIPUMEPBI PEILICHUS OnbIT 75. M306apHsrii mporecc [4, ¢. 110].
3amad 1—3 Ha OnbIT 76. M30x0pHSIi mpotecc [4, c. 110, 111]
c. 195, 196
Permienue 3aau Ha ypaBHEHHUE VYnpaxnenue 13, TTonGop pa3zHOOOpa3HbIX 3a/1au (KOJTMYECTBEHHBIX,
30 Menneneesa — Kianelipona u Bompockl 1—13. rpa)u4IecKuX, SKCIICPUMEHTAIBHBIX )
ra30BbIE 3aKOHBI Cwm. [8, ¢. 122, 123]
OmnbITHas TpoBepKa 3akoHa [ eit- N3yuurs
JIroccaka (;1aboparopHas padota 3) HMHCTPYKIHUIO K
31 nabopaTopHoOi
pabore 3 B
yueOHHKe
32 3auer no teme «OcHoBBI MKT BxiroueHne B cofepxaHie KOHTPOJIBHON padoThI

NACAIIBHOTO Ta3a», KOPPEKIUsA

3aJaHMI Ha YCTAaHOBJICHHE KAaTETOpUH (PU3NIECKOTO




3HAHUS U OTHECEHHE TOI'0 WJIM HHOT'O
JTUIAKTUYECKOTO JIEMEHTA K OCHOBAHHUIO, SIPY MU
BeIBoJiaM MKT

B3aumHble npeBpanieHus )KUAKocTeil u ra3os. Teepasie Teaa (4 1)

Peanphelii ra3. Bo3nyx. Ilap

§ 70—72;
paccMoTpeTh
HPUMEPHI PEIICHUSI
3az7a4 Ha c. 205, 206

OmnbiT 79. Ilepexo HEHACHILCHHBIX IAPOB B
HACBIIICHHbIC TPU yMEHBIICHIN o0beMa [4, ¢. 113,
114].

OnbiT 80. Kunenue BoJb! Ipy NOHMKEHHOM

33 U yIpakHeHue 14, nasienHuu [4, c. 114].
BOIIPOCHI 1—7; OmnbiT 81. BnaxuocTts Bo3ayxa (IpHHIUI
KpaTKUe UTOTH yCTpOWCTBa 1 paboThl rurpomerpa) [4, c. 115]
rmaeel 11. Cwm. [8,
c. 127,128]
’Kunkoe cocTosiHuE BeIlIecTBa. N3-3a otcyTcTBUs B yueOHUKE HHPOpMALUK 00
CBo¥iCTBa HOBEPXHOCTH KHUAKOCTH 0COOEHHOCTSX JKUIIKOTO COCTOSIHUS BEIIIECTBA
pexoMeHayeTcs popma JICKIIUH.
OmnpiT 82. CBOWCTBA MOBEPXHOCTH XKHUIKOCTH [4,
34 c. 115].
OmnpiT 83. 3y4yeHue CBOICTB OBEPXHOCTH
JKHJIKOCTH C MOMOILBIO MBUIBHBIX IUICHOK [4,
c. 115—117].
OnpiT 86. Kamuisipusie siBienuns [4, ¢. 118, 119]
Trepnoe § 73,74. Cwm. [8, IIpencraBneHue pe3yabTaToOB CPABHEHHS
COCTOSIHUE c. 135, tabm. 23, 24] | kpUCTALIMYECKUX ¥ aMOP(PHBIX TN B BUIE
35 BeIlleCTBa TaOHLIBL.
OnpiT 87. Poct kpucramios [4, ¢. 119— 122].
Onwit 89. [Tnactuyeckas nedopmanus TBEPIOTO
tena [4, ¢. 123]
36 3auer no Teme «Kuakue u TBEpAbIE
TEJay, KOPPEKLIHS
Tepmonnnamuka (8 4)
TepmoanHaMuka Kax TIpencraBneHre TEPMOANHAMHUKY KaK (PU3UUECCKON
37 (dbyHnameHTanbHas Gu3nvecKas TEOPHH C BBIJICJICHUEM €€ OCHOBAHHH, sipa U
TeopHs BBIBOJIOB-CJIEJICTBHIA
Pabora B TepMOIHHAMUKE § 76; paccmoTpeTh Cwm. [8, c. 143—146]
TIpUMEp PEIIeHHs
38 3amaun 2 Ha ¢. 239 u
ynpaxsenue 15,
BOIpOCHI 2, 4
39 Pemenue 3aga4 Ha pacuer paboThI Paz6op 3ama4 Ha rpadudeckuii CMBICT padOTHI B
TEPMOJMHAMUYECKON CUCTEMBI TEPMOANHAMHKE
40 Temnonepenaya. Komuaectso § 77; ynpaxxHenue [IpoBeneHne ypoka Kak HOBTOPUTENIHHO-




TCILIOThBI

15, Bompocs! 5, 8

00001IAI0NIET0: YBETUICHHUE JTOTH
CaMOCTOSITENIbHOM pabOoThI YUAIMXCs HA YPOKE
(opraHu3anyst CaMOCTOATEILHOM IESTEIBHOCTH C
y4eOHUKOM, CIIPABOYHUKAMH, TaOJIMUIIAMU-CXEMAMU
(ha30BBIX MEPEXO/IOB IEPBOTO POIA, TPAPHUKOM
U3MEHEHHS TEMIIEPaTyPhl BEIIECTBA [IPH TEIUIOBOM
nporiecce)

[TepBebrit 3ak0H §78,79; [Ipencrasienue B BUe TaOIUIBI BOIIPOCA
(Hagano) paccMoTpeTh «[IpnmeHeHne epBoro 3aKkoHa TEPMOANHAMUKH K
M TEPMOJIMHAMUKH IPUMEp PELICHUS Pa3nIU4HBIM H30IIpoleccaM B rase». Cu. [8, c. 147—
3amaun 3 Ha ¢. 239 u | 149]
ynpaxkHeHue 15,
BOIPOCHI 3, 7
Heob6patumocTs npoueccos B § 80.Cwm. [8, c. 159, | CraTHCTHYECKHIl CMBICI BTOPOTO 3aKOHA
42 npuposie. Bropoii 3akoH tabu. 27] TEpMOJMHAMHKH. BeposTHOCTHOE TOJIKOBaHHE
TEPMOJMHAMHUKH PaBHOBECHOTO COCTOSIHUSI CUCTEMBI
43 TeruioBble qBUraTeIN U OXpaHa § 82; ynpaxuenue Cwm. [8, c. 168]
OKpY>KaIoLIeH Cpe/ibl 15, Bompocst 15, 16
44 3auer o Teme «TepMoIMHAMUKAY
IJEKTPOOANHAMMUKA (21 u)
DuieKkTpocTaTuka (8 4)
BBeneHue B 371€KTPOJMHAMHUKY . § 83—386. OnbIT 94. Dnexrpusarms ten [4, c. 127, 128].
DNeKTpoCcTaTHKa. DJIEKTPOAUHAMUKA Cwm. [8, c. 174— Omnbit 95. TIpurskeHHne HAANIEKTPU30BAHHBIM TEJIOM
KakK (yHIaMeHTaIbHasK HH3HIecKast 177]. HEHAdJICKTPU30BaHHbIX Tel [4, ¢. 128, 129].
Teopus Cwm. [9, c. 186, OnbiT 97. B3aumoaelicTBre HaIEKTPU30BaHHBIX
Tabm. 34] ten [4, c. 130].
OnbIT 98. YCeTpoiicTBO M NPUHIUI AEHCTBUS
45
anextpomerpa [4, c. 130].
OnbIT 99. Jlenmmocts snekrpuaectsa [4, ¢. 131].
OmnbiT 102. /IBa posa 31eKTpUIecKux 3apsiios [4,
c. 132].
OnsiT 103. OHOBpEMEHHAs! AIEKTPU3AIUS 000X
conpukacarommxcs ten [4, c¢. 132, 133]
3akon Kynona § 87, 88. Cwm. [8, N3yyenue 3akoHa KyyoHa B cpaBHEHUM C 3aKOHOM
46 c. 177—180, BCEMHUPHOTO TATOTCHUS.
tabm. 30] Oneit 108. MintrocTpanus cripaBeJIMBOCTH 3aKOHA
Kymona [4, c. 137—139]
DJIEeKTpUYECKOE MOJIE. § 90—92; XapaKTepHUCTHKA IIOJIS 10 0000IMIEHHOMY TUIAHY:
Hanpsokennocts. Mnes paccMoTpeTh 1. CymecTBOBaHNE U SKCHEPUMEHTAIBHOES
47 OIM3KOAEHCTBUS TIpUMep PEIIeHHS JIOKa3aTeJbCTBO.

3amaun 1 Ha c. 278,
279. Cwm. [8,

2. lcTOYHUKY TIOJIS (€M TTOPOXKIAETCS).
3. Kak obHapyxuBaetcst (HHIUKATOP TI0JIsT).




c. 181 183]

4. OCHOBHasI XapaKTePUCTHKA, KOINYECTBCHHBIN
3aKOH.

5. I'paduyeckoe npencTaBieHUe MOJst (JIMHUAM OIS,
X 0COOCHHOCTH).

6. Bunsl noneii (0MIHOPOIHOE, HEOTHOPOIHOE,
HNOTEHINAJIBHOE, HETIOTCHIMATBHOE).

OmnbiT 109. IIposBiIeHUS 3JIEKTPOCTATHYECKOTO
nouist [4, c. 139—141]

Pemenue 3a1au Ha pacuert

Ynpaxuenue 17,

Bxirouenue B CHUCTEMY 3a/1a4 YPOKa Ka4YCCTBCHHBIX

48 HANPSDKEHHOCTH 3JIEKTPUIECKOTO Bompock 1, 5. Cm. 3aJ[aHMIl Ha ONpEJIeIICHNE PE3YIIBTUPYIOIIETO
I10J151 ¥ IPUHIIMI CYNEPIO3HIIUH [8, c. 183—188] BEKTOpa HAINPSHKCHHOCTH
[TpOBOHUKY U TUDIIEKTPUKHU B § 93—95. Cwm. [8, OnbIT 96. TTpOBOAHUKY U JUANIEKTPUKH [4, c. 129,
SIEKTPHIECKOM MOJIe c. 188—194] 130].
Omnpit 100. Pactipenenienue 3aps/10B Ha MPOBOTHUKE
[4, c. 131].
Omnpit 101. [MonHas nepenaya 3apsaa NPOBOAHUKOM
[4, c. 131, 132].
OmnbiT 104. SIBNCHUE 37EKTPOCTATUYECKOM
49 uHAyKuuu [4, ¢. 133, 134].
OmnbiT 106. Pactipesienenue 3apsioB Ha
HOBEPXHOCTH IpoBoaHuKa [4, ¢. 135, 136].
OmnbiT 110. Dxpanupyrolee aeicTBrue
MpPOBOAHKKOB [4, c. 141].
Omnpir 110. [Monsipuzanus AudneKTpukoB [4, c. 141,
142]. PaccmoTpenue 0coOEHHOCTEH MMPOBOIHMKOB U
JJICKTPUKOB B CPABHEHUH
DHEPreTHYECKHE XapaKTePUCTHKH § 96—98; 3arnoyiHeHHE CPAaBHUTEIILHOW TaOJIHUIIbI,
3JIEKTPOCTATUIECKOTO TOJIS ynpaxkaenue 17, OTpakarolei 0COOCHHOCTH SHEPTETUUECKUX
50 BoIpock 3, 6. Cwm. XapaKTePUCTHUK IEKTPOCTATHUECKOTO H
[8, c. 194—198] TPaBUTAIIMOHHOTO TOJIEH.
OmnbiT 113. 3Mepenne pa3HOCTH MOTEHIUANOB [4,
c. 142—144]
Konpencaropsl. DHeprus §99-101; OnpiT 115. M3mepenue anekTpoeMKocTH [4, ¢. 144].
3apsOKEHHOTO KOHAGHCATOpa paccMoTpeTh OnbIT 116. DIEKTPOEMKOCTH MJIOCKOTO
TIPUMEPHI PEIICHUS KOHzeHcaropa [4, c. 145, 146].
3amau 1,2 Ha c. 287, | OnbIT 118. YCTpolCTBO KOHCHCATOPA TIEPEeMEHHOM
51
288 u ynpaxHeHne | emkoctH [4, c. 147].
18, Bompocsr 1—3. OnbiT 122. DHeprus 3apsHKCHHOIO KOHIEHCATOpa
Cwm. [8,¢c. 201 — [4, c. 151]
207, Tabu. 34]
52 3auer 1o Teme «DNEKTPOCTATUKAY, Cwm. [8, c. 200, 201]

KOppeKLusl




IocTosiHHBII 1eKTpUYecKHii TOK (7 1)

CTalII/IOHapHoe QJICKTPHUUICCKOC I10JIC

§102-104

XapaKTepUCTHKA U CPaBHEHUE 110JIEH ¢ IIOMOILbIO
00001IEHHOTr 0 [UIaHa OTBeTa (CM. YpoK 4 110 TeMe
«Onexrpocrarukay). IIpu 2 4 B Hepento
paccMOTpeHUe BONpoca 00 yCIOBUAX
CYILECTBOBAHMS NIEKTPUYECKOTO TOKA.

53 OmnpIT 125. DekTpryecKoe mosie B e
HOCTOSIHHOTO TOKa [4, ¢. 155].
OmnbiT 129. O1HOBpEMEHHOE CYILECTBOBAHHE B
IEITH TIOCTOSHHOT'O TOKA KaK 3JIEKTPHYECKOTO IO,
TaK W MarHuTHOrO 1o [4, c. 161, 162]
CXeMbI 3JICKTPUYECKHX 1IeTICH. Cwm. [8,¢c. 211,212] | Perienue pa3sHOOOpaA3HBIX 3a1a4:
54 Pemenue 3ana4 Ha 3akon Oma Jytst §105 METO/I0JIOTHICCKUX, KOJIMICCTBEHHBIX,
y4acTKa IIeHH Ka4eCTBEHHBIX, TPadUUECKHX, TI0 PUCYHKY
55 Pemenue 3a1a4 Ha pacder TTocTpoeHHe SKBUBAJICHTHBIX CXEM JNIEKTPHUYCCKUX
JJIEKTPUUYECKUX LieTeil nenemn
W3yueHue nocie10BaTeIbHOTO U Wzyuuts Opranuzanust paboThl B HCCIIEI0BATEIbCKOM
[apaJuIeIbHOTO COeANHEHUH MHCTPYKLUIO K pexxuMe
56 MIPOBOJIHUKOB (JlabopaTopHas pabora naboparopHon
6) paGote 7 B
y4eOHUKe
PaboTa 1 MOIIHOCTB MOCTOSIHHOTO § 106; ynpaxxnenue | OpraHuzanusi ypoka Kak ypOKa-OBTOPEHHS C
TOKa 19, Bompoc 4. Cm. 00s13aTeNIbHBIM TIPUMEHEHUEM METO/Ia PELICHHUS
57 [8, c. 213—215] 3a/1a4 Ha UCTIOJIb30BaHKe (OPMYJI AJIsl pacyera
SHEPreTHYECKUX XapaKTEPUCTUK TOKA M 3aKOHOB
COCIMHEHUsSI IPOBOIHUKOB
DnexTpoaABMKYyIas cuia. 3akon Oma § 107, 108; OnbiT 127. DAEKTPOABIKYIIAS CHJIA M BHYTPEHHEE
58 JUISL TIOJTHOM LienH paccMoTpeTh COIPOTHUBIIEHHNE HCTOYHKKA TOKa [4, ¢. 158, 159].
TIPUMEPHI PEIICHNUS OmnbiT 128. 3akon Oma g5t monHOU e [4,
3aza4d Ha ¢. 307 c. 159—161]
Omnpenenenne D/IC 1 BHyTpeHHETO N3yuurs Jiis Hanbos1ee MOArOTOBJICHHBIX YYCHUKOB
COIIPOTHUBIICHHSI HCTOYHHKA TOKA HMHCTPYKIIHIO K BBITIOJTHEHHE BTOPOTO BapuaHTa paboThI
59 (;maboparopnas padora 7) nabopaTopHOH «Ompenenenne DJIC 1 BHYTpEHHETO
pabore 6 B COIPOTHUBIICHHS] HCTOYHHKA TI0 TOKY KOPOTKOTO
yueOHHKe 3aMbIKaHuA (TpaguIecKuii METO)»
JJIeKTpUYEeCKHIi TOK B pa3JH4YHbIX cpeaax (6 1)
BBopaHoe 3anaTHE 110 TEME § 109 Hcnone3oBanue 0000IEHHOTO ITaHa
60 «DNEKTPUYECKUH TOK B Pa3IMYHBIX XapaKTEePUCTHKH 3aKOHOMEPHOCTEN MPOTEKaHHS
cpenax» TOKa B cpefie
61 DNeKTPUYECKUi TOK B MeTajlI1ax § 110. Cwm. [8,

c. 223 226]




3aKOHOM€pHOCTI/I MPOTCKAaHUs

§ 113. Cm. [8,

OnbIT 162. 3aBHCUMOCTD CONIPOTUBJICHUS

62 IEKTPUYECKOTO TOKA B c. 229— 231] HOJIYIIPOBOJIHKKA OT Temiieparypsi [4, c. 197].
MOJIyIIPOBOHUKAX 630mnsbIT 164. 3aBUCUMOCTDH COIIPOTHUBIICHUS
HOJYIPOBOJIHHKA OT OCBeleHHOCTH [4, ¢. 199, 200]
3aKOHOMEPHOCTH MPOTEKaHUs TOKA B § 117.Cwm. [8, OmnpIT 141. SIBNeHUE TEPMOIIEKTPOHHON
BaKyyMe c. 241—246] smuceni [4, c. 175—177].
63 OmnpIT 142. OZHOCTOPOHHSIS TPOBOIUMOCTD JHO/1a
[4, c. 178].
OmnbIT 143. BonbT-aMnepHast XapakTeprcTHKa
Jmoza [4, c. 178, 179]
3aKOHOMEPHOCTH MPOTEKaHUs TOKA B § 119, 121. Cwm. [8, OnbIT 148. DIEKTPOIIPOBOTHOCTD
IIPOBOASAIINX SKUAKOCTSIX c. 247— 249] JIMCTUJIIMPOBaHHOM BofbI [4, c. 184].
64 OnbIT 149. DJIEKTPONPOBOJHOCTD PACTBOPA CEPHOM
KHCIOTH [4, c. 184, 185].
OmnbiT 150. Dnextponus pacTBopa cyibdara MeIu
[4, c. 185]
3auer o Teme
65 «DJEKTPUUYECKHUN TOK B pa3IMYHBIX
cpenax», KOppeKuusi, pe3eps
66-68 IMoBTOopenue (pesepn) (3 u)




IToypouHo-TeMaTH4YeCKOE IJIAHUPOBaHHE

11 xnace
Ne Tema Koua KoMmnoneHTHI MeTtoanuyecKkue peKoOMeH Al Jara
gac yuyeOHHKA TLian ‘ ®akr

IJEKTPOANHAMMKA (npomoskenne) (10 u)

MaruuTtHoe noJie (6 1)

CranroHapHoe
MarHUTHOE MOJIe

§1,2.Cm. [9,c. 5—9]

OnpiT 130. MarautHoe 10J1e TOCTOSHHOTO ToKa [4, ¢. 162,
163].

OnpiT 131. MarautHoe 10J1e TOCTOSHHBIX MarHuToB [4, ¢. 162,
163].

OmneIT 133. HabmoaeHne KapTHH MarHUTHBIX 10Jei [4, . 165,
166].

OnbiT 135. B3aumMoelicTBre mapauieNibHbIX TOKOB [4, ¢. 167—

170]

Cuna Amnepa

§ 3—S5; paccMoTpeTh npuMep
petienust 3anauu 1 Ha c. 24, 25

JeiicTBue nprOopa MarHUTOAIEKTPUIECKONW CHCTEMBI

Habmonenue
JeNCTBUS
MarHUTHOT'O MOJISI Ha
TOK (J1aboparopHas
pabora 1)

M3yunTh HHCTPYKIMIO K
naboparopHoii padote 1 B
y4eOHUKe

Cuna JlopeHua

§6. Paccmotpers mpumep
peueHus 3a1a4yu 2 Ha €. 25 u
ynpaxkaenue 1, Bompoc 4

OmnbiT 132. [leiicTBre MarHUTHOTO TI0JIS HA 3JIEKTPUYECKUE.
3apsiel [4, c. 164, 165].
OmnbiT 138. /IBrmkeHne 2IeKTPOHOB B MAaTHUTHOM TIOJIE [4,

c. 173,174]

MarsuTHbIE
CBOICTBa BEIIECTBA

§7.Cm. [9, c. 14—17, tabm. 1]

OnpIT 139. Maruurthas 3anucsk nadopmarun [4, ¢. 174, 175].
OnbiT 190. 3aBUCUMOCTD ()EPPOMATHUTHBIX CBOMCTB OT
Temreparypsl [4, ¢. 226]

3ader o Teme
«CrammmonapHoe
MarHUTHOE IOJIe»

DJIEKTPOMarHuTHast MHAYKIHA (4 1)

SBnenue
3JIEKTPOMAarHUTHOM
MHIYKIUH

§8,9.Cwm. [9, c. 21—24]

OmnbiTel Dapanest. YcraHOBIEHHE TPUYMHHO-CIIEICTBEHHbBIX
CBs3eil 1 00bSICHEHNE BOSHUKHOBEHHS HHAYKIIMOHHOTO TOKA BO
BCEX CITyJasx.

Onpit 171. [onydyeHnue HHAYKIIMOHHOTO TOKA ITPH ABIKECHUU




HOCTOSIHHOT'O MarH1uTa OTHOCHUTENIBHO KOHTYpa [4, ¢. 209, 210].
OmneIT 172. IloxydeHne HHIYKIMOHHOTO TOKA TP H3MEHEHUH
MAarHUTHOM MHIYKIIMH OIS, IPOHHU3BIBAIONIET0 KOHTYD [4,
c.210,211]. Ilpu 2 4 B HeAEMIO PACCMOTPEHUE HA YPOKE
0COOEHHOCTEH BHXPEBOT0O AIEKTPUUESCKOTO MOJIS U SBICHUS
CaMOWHIYKIINH

8 Hamnpagienue § 10.Cwm. [9, c. 24—26] OnpiT 175. lemonctpanus npasuia Jlenna [4, ¢. 213]. [lpu 2 u
HMHIYKIHOHHOTO B HEJICJTI0 Pa300p BOIPOCA O BUXPEBBIX TOKAX U MX IPUMEHEHHI
Toka. [IpaBuno Ha MPAaKTHKE
Jlenna
9 V3y4eHne sBICHUS VI3y4nTh HHCTPYKIHIO K Hcrmonb30BaHNEe KOMITBIOTCPHOW MOJICIH SIBJICHUS
3JIEKTPOMAarHUTHOU naboparopHoii padote 2 B (anexTpoHHBbIN pecype «OTkpbITas pusukay). Ilpu 2 4 B Hepemo
HWHIYKIUH yueOHHKe paccMOTpEeHNE 3aKOHA MICKTPOMAarHUTHOH MHIYKIHN
(;1aboparopHast
pabora 2)
10 | 3auer no Teme
«OneKTpoMarHuTHas
HHITYKITHSD?,
KOPPEKLIHSI
KOJIEBAHUS U BOJIHBI (10 v)
Mexanunuyeckue Kosedanus (1 4)
11 | Ompenenenue M3y4uTh HHCTPYKIIHUIO K 3amayva 115t HauboJiee MHTEPECYIOIIUXCS YYAIIMXCS: ¢ TIOMOIIIBIO
YCKOPEHHUS naboparopHoii padote 3 B MasTHUKA OIICHUTH CBOM POCT
CBOOO/IHOTO TaJICHUS yuebnuke. Cwm. [9, ¢. 57—59]
IPY TIOMOIIH
HUTSHOTO MasiTHUKA
(;maboparopnas
pabora 3)
DJIeKTPOMarHuTHbIe KoslebanHus (3 1)
12 | AHanorus Mexmy §29.Cwm. [9, c. 71—74] Ilenecoobpa3Ho 3anoHeHre 0000MArOIIeH TaOTHIIbI
MEXaHHUYECKHUMH U
9JIEKTPOMArHUTHBIMA
KOJIeOaHMSMHI
13 | Pemenue 3agad Ha VYnpaxunenue 4, Bonpocsl 1—
XapaKTEePUCTUKH 3; paccMOTpEeTh IpUMeEp
ANIEKTPOMATHUTHBIX pemenus 3axaun 1 Ha c. 110

CBOOOIHBIX




KoJiebaHui

14 | IlepemeHHbIi § 31, 37; ynpaxuenue 4, Onbitel 18—21 (Bapuanr 4) [3, c. 102].
JNEKTPUIECKUH TOK BOIIPOCHI 4, 5 1 ynpakHeHue 5, | OnbIT 38. YCTpOoHCTBO M MPUHITUI PAOOTHI HHIYKIIMOHHOTO
BOIPOCHI 1, 2 reneparopa [3, c. 30—32]
IIpou3BoACTBO, Mepeaavya u UCMOJIb30BaAHUE YJIEKTPUIECKOI JHepTrUM (2 )
15 | Tpancdopmaropst § 38; ympaxknenue 5, Bonpocsl | OnbIT 60. YcTpoiicTBO U IpUHIMI paboTh! 0AHOGA3ZHOTO
3—7.Cm. [9, c. 93—95] TpaHcdopmatopa [3, c. 47, 48].
Onvitmot 61—64. Boinpsmnenue nepemennozo moxa [3, c. 48—
50]

16 | IIpomsBoxctso, § 39—41; xparkue urorn Ypok-KoH(pEepeHIHs, K KOTOPOMY YYaI[FieCs TOTOBST JOKJIA/IbI,
nepesiayda u raassl 5. Cwm. [9, ¢. 95—97] UCTIONIBb3Ysl IOCTYIHbIE UCTOUHUKH UHGOPMAaIN
HCIIONB30BaHUE
3JIEKTPUUECKOI
SHEPIUH

Mexannuyeckue BOJIHBI (1 1)

17 | Bonana. CgolicTBa § 42—46, 48, 54. OpraHuzanys U3y4eHusl MaTepualia Kak Mpouecca 3aroJHeHHS
BOJIH M OCHOBHBIE Cwm. [9, c. 97—103, tabn. 17, CPaBHUTEIILHOW TAOMHIIBI (17151 MEXaHUYECKUX U
XapaKTePUCTUKU c. 116—123] 3JIEKTPOMArHUTHBIX BOJIH) IPH MapaljIeIbHON MOCTAHOBKE

JICMOHCTPALHOHHBIX U (YPOHTAIBHBIX YKCIICPUMEHTOB.
OnbiT 58. Habmmromenue nonepednsix BouH [4, c. 86—88].
OnbIT 59. HabmroeHue mpoao0ibHbIX BOSH [4, ¢. 89].
OnbIT 60. Bossb! Ha moBepxHOCTH BopI [4, ¢. 89, 90].
OnpIT 61. OTpaskeHne MOBEPXHOCTHHIX BOJH [4, ¢. 90].
OnpbiThl 104—106. Otpakenue BoiH [3, . 79, 80].
OnpiTel 116, 117. Ipenomenue Boi [3, c. 85, 86].
OmnbiTsel 118, 119. [IpoxoxaeHne BoIH Yepe3 TPEYroabHy 0
npusmy [3, c. 86].
OnbiThl 134—138. Untepdepennust Boi [3, ¢. 97—100].
OnpbiThl 151—153. Berymue Bonnsr [3, ¢. 112—115].
OnpbiThl 154—156. Tudpakiws o [3, c. 115—119].
Omnbithl 164—166. [oxspuzanus Bou [3, c. 125, 126]
DJIEeKTPOMarHUTHbIE BOJIHBI (3 4)
18 | Ompritel ['epua § 49, 50 OmnbIT 96. DekrpoMarHuTHbIC BOJHSI [3, ¢. 75]
19 | H3obperenne paguo § 51—53.Cm. [9, c. 124— W3yueHue marepuana CTaTbu:

A. C. IlonoBeiMm.
[TpuHIMIBI

126]

Pamnomkun B. B., 'ycesa JI. E.Krouzobpen
pamuo? // dusnka: ExxeHeienpHOE NPHIIOKEHHE K ra3ere




pPaanoCBA3n

«IlepBoe cenrsiOpsy. — 1997. — Ne 16.

Onsit 180. Pasmoynpasnenue [3, c. 137—139].

OmnbiT 185. YeTpoiicTBO U IPUHIUI pabOThl IPOCTEHILIETO
paauonpuemHuka [3, c. 142, 143]

20

3ayeT 1o Teme
«Konebanus n
BOJTHBIY, KOPPEKIHs

OIITHKA (13 v)

CgeTtoBble BOJIHBI (7 1)

21

BBeI[eHI/Ie B OIITUKY

Bsenenue B ontuky. Cwm. [9,
c. 132—135, tabu. 23]

I'naBHas 1esb BBOAHOI JICKIIMK — CO3/IaHUE OOIIIEro
(1enocTHOro) NpeaCcTaBIeHUsI O COBPEMEHHBIX BO33PEHUSIX Ha
HPHPOJY CBETa M KOPIYCKYJISIPHO-BOJTHOBOM JIyallH3Me.
Pe3ysbTaT JeKIMH — 3aloJHCHHE 0030pHON TaONHIIEH,
OPHEHTHPYIOLICH Ha U3yUeHUE SIBIICHHUI TeMbI. 3aM0THECHUE
TaOJIUIIBI TP NAPAIICTFHON IEMOHCTPAUU (PU3NIECKUX
SIBIICHUH.

OmublIt 61. TTonyyenue Tenu u nonyrenu [1, c. 148—150].
Onbitel 120—122. Tpenomienue csera [3, ¢. 86—89].
Oneit 148. Konsua Hetotona [3, ¢. 108, 109].

OnbiT 149. NHTepdepeHus cBeta B TOHKUX IUIeHKax [3, ¢. 110,
111].

OmnbiTel 161, 162. TTonydyenue qudpakiimoHHOro criekTpa [3,
c. 122—124].

OnbiThl 167—169. IMonsipusartus ceeta [3, ¢. 126—129].
Onbitel 173—179. SBnenue aucnepcun (Bapuantsl 3, 4, 5—7
(A, b)) [3, c. 132—137].

OnbiT 196. O6Hapy>xeHue BHemHero poroapdekra [3, c. 148—
150].

OnbiT 198. O6HapykeHune BHyTpeHHero (hotodddexra u
JieMOHCTpanust pabotsl horopesucropa [3, c. 1561—153]

22

OCHOBHbBIE 3aKOHBI
TeOMETPHUECKOM
OIITHKH

§ 60—62; paccMoTpeTh
MIPUMEPHI pelieHus 3a1a4d 1—6
Ha c. 187—191. Cwm. [9,

c. 135—138, tabun. 24]

OnpiT 123. TIpenomienue cBeta B mpusme [3, ¢. 89, 90].
OmnbIT 67. OTHOBPEMEHHOE OTPAKEHHE U TPEJIOMIICHHE CBETa
Ha rpaHuIle paszaena aByx cpexn [1, c. 158].

OnbIT 68. 3akoHbl oTpakenus cera [1, ¢. 158, 159].

OnbIT 69. M306paskenne B murockoM 3epkaie [1, ¢. 159, 160].
OmnbIT 72. 3aKkoHs! npenomineHus ceera [1, c. 164—167].

IIpu 2 4 B Hepemo paccMoTpenue Borpoca «Dopmyia TOHKOH
JIMH3bDY

23

OKCHepUMEHTAIbHOE
n3MepeHne

M3y4uuTs MHCTPYKIHMIO K
naboparopHo# pabdote 4 B

OmnpeneneHre OTHOCUTENBHOTO TIOKA3aTelIs IPEIOMIICHUS IBYMSI
METOJaMU:




ToKa3aTesst yueOHHKe a) 0e3 TIOMOIIY TPAaHCIIOPTHUPA,;
MIPETIOMJICHHS CTEKITa 0) ¢ IOMOIIBIO TPAaHCIIOPTUPA
(;1aboparopHast

pabora 4)

24 | DKCrepUMEHTAIbHOE W3y4uth HHCTPYKIIHIO K
oIpe/ieNicHIe JTaboparopHoii padoTe 5 B
ONTUYECKOW CHIIBI U yueOHUKe
(hokycHOTO
paccTosHus
coOuparoniei JINH3bI
(;1aboparopHast
pabora 5)

25 | lucmepcus cBera § 66.Cwm. [9, c. 144—148, Onbitel 173—179. SBnenue auctepcui [3, c. 132—137]

tabi. 25]

25 | W3mepeHue AIHHBI W3y4uTh MHCTPYKIIHIO K OcCBOCHHE IKCTIEPUMEHTATBHOTO METO A OIICHKH JJTHHBI
CBETOBOI BOJIHBI naboparopHoii paboTe 6 B CBETOBOI BOJIHBI C TOMOIIBIO AU(PPAKINOHHON PEIeTKH
(;maboparopnast y4eOHHKe
pabora 6)

27 | Habmronenue Cwm. [9, c. 155—157] DKcrepuMeHTaIbHOE HaOI0ICHHE BOJTHOBBIX CBOICTB CBETA.
uHTEepEepEHIINH, Onpeodenenue OnUHbL OIHLL NO UHMEPDEPEHYUOHHOU KapmUHe
Judpakuy u (xonvya Horomona) ¢ ucnoivsosanuem Gopmyol
F;;gf;i:;g’}g ;BeTa I = VAR , 20€ Iy — paouyc Kombya,; n— e20 NopAoOKoeblil
paGora 7) Homep, R — paduyc kpususnvi

QJEMEHTBI TEOPUU OTHOCHUTEJBHOCTH (3 1)

28 | DnemeHTHI § 75—78; ynpaxuenue 11, BricTpauBanue MaTepuana ypoka COriacHO JIOTHIECKOH cxeMe
CIieIMaIbHON TEOpUr BOMPOCHI 1, 4. [IMKJIa TO3HAHKS: (PaKThl (HATMIKME MPOTHBOPEYHS) —>
OTHOCHTEJILHOCTH. Cwm. [9, c. 164—170] npobirieMa —> r’moTe3a-MoJeb —> CIEACTBUS —> 3KCIIEPHMEHT
IToctynatet
OlHIuTeHHA

29 | DnemMeHTHI § 79; ynpaxuenue 11,

PEeIATUBUCTCKON BOIIPOCHI 2, 3
JIMHAMHKA

30 O6o06marorie- Kparkue uroru rnasst 9. Cm. Cucremarusalys MaTepuaia 1o JaHHOH TeMe MyTeM
MTOBTOPHUTEIHLHOE [9, c. 171—174] MOBTOPEHHUS I[ETIOYKH HAYYHOTO MO3HAHUS. 3aI0JTHCHUE
3aHATHE 110 TEME TaONUIBI ¢ GOPMYJIAMH IS CIIyYacB: a) PeISTHBUCTCKHUE
«DeMeHTBI COOTHOIIEHHS MEX]y MAacCOM, SJHEPTUEH 1 UMITYIbCOM JUIs
CHeNUabHON TEOPHH 00BbeKTa ¢ HEHYJICBOH Maccoi TOKOs1; 0) TO ke st 00beKTa ¢
OTHOCHTEIIHOCTH HYJICBOW Maccoi TIOKOst

N3iayuyenne u cnekTpsl (3 4)




31

Wsnmyyenne u
crextpsl. [Ikana
3JIEKTPOMAarHUTHBIX
H3ITy4EeHUN

§ 80—86; kparkue uroru
rasel 10. Cwm. [9, ¢. 179—185,
tabi. 30—33, ¢. 231—234]

OnpbiThl 187—191. [IpueMHUKH TETUTOBOTO M3ITydeHHUs |3,

c. 145, 148].

OmneIT 192. OGHapyXeHHE HHPPAKPACHOTO U3IIyYCHHUS B
CIUIOIIHOM CIEKTpe Harperoro tena [3, c. 146, 147].

OmneIT 197. OGHapy)xeHUe YIbTpadHOIETOBOTO H3IyIeHUS [3,
c. 147, 148].

OnbiT 119. 3aBUCUMOCTD JTIOMUHECLIEHIIUU OT YaCTOTBI
BO30yxaatoriero ceta [1, c. 251—253].

OmneIT 120. 3aBucuMocTs PochHOPECHCHITN OT TEMIEPATyPHI [3,
c. 253, 254]. leMoHCcTpalusi peHTT€HOBCKHX CHUMKOB

32 | Pemenue 3aga4 10 VI3y4nTh HHCTPYKIHIO K
teme «M3nydenue u naboparopHoii paboTe 7 B
CIIEKTPBI» C yueOHUKE
BBIMOJHEHUEM
nabopaTopHOH
pabotsr 16/8
«Habmonenue
CIUIOLIHOTO U
JIMHEWYaToro
CIICKTPOBY
33 | 3auger mo Teme
«OnTukKay,
KOPPEKLHSI
KBAHTOBAS ®U3UKA (13 4)
CBeToBbI€ KBAaHTHI (3 1)
34 | 3akoHsI § 87,88.Cwm. [9, c. 195—198] | OmbIT 197. 3akous! BHemHero Goroaddexra [3, c¢. 150, 151].
¢dororddexra IIpu 2 4 B HEIETIO TPUBE/ICHUE LICTIOYKH HAYYHOTO ITO3HAHNS,
MOSICHSIOIIECY BOSHUKHOBEHUE KBAHTOBOH (DU3UKH;
paccMOTpeHHE BOIPOCOB MpUMeHeHus: poTorddexTa Ha
MPaKTHKE
35 | ®oronsl. ['unoresa § 89, 90; ynpaxxuenue 12, OmnbiTel BaBuiioBa. BonHoBbIe cBoticTBa yacTuil. Judpakitust
ne bpoiins Bonpockl 3, 7. CM. [9, c. 200— | snekTponoB. ['unoresa ne Bpoiins (1923). BepostHocTHO-
204, 214—218] CTaTHCTHYECCKHIA CMBICI BOJIH Ae bpotns. [lpunyun
Heonpedenennocmeli I elizenbepea (coomnoutenus
Heonpedenennocmeii). KopirycKyIsIpHO-BOITHOBOH TyalTH3M.
IToHsiTHE 0 KBAHTOBOM M PEJISITUBUCTCKON MEXaHUKE
36 | KBaHToBEIE CBOIiCTBA § 91, 92. Cm. [9, c. 209—211] | OmbiThI 205, 206. PoToxumuueckue peakiuu [3, c. 157, 158].

CBETa: CBETOBOE
JIaBJICHHUE,

IIpu 2 4 B HEEMIO pacCMOTPEHHUE B HAYaJle YpOKa OIBITOB
Pesepdopra




XHMHYECKOE
JICHICTBHE CBETA

ATtomHas ¢pu3suka (3 4)

37 | KBaHroBble §93-95.Cwm. [9, c. 221—226] | OnbiT 208. [IUCKPETHOCTD 3HEPTETHYECKUX COCTOSHHUI aTOMOB
noctyiarsl bopa. [3, c. 158—163]
W3nyuenne n
MOTJIOLICHHE CBETA
aToOMOM
38 | Jlazeps § 96. Cm. [9, c. 234, 235] PaccmoTrpenne B cpaBHEHNH CBOWCTB JIA3€PHOTO M3TyYCHHS H
M3JTyYeHHUs] OOBIYHOTO UCTOYHHKA CBETA
39 | 3auer mo Tremam
«CBeTOBBIC KBAHTHI,
«ATOMHas pU3HKay,
KOPPEKIIHsI
®Du3uKa aTOMHOI0 siipa. JJjieMeHTapHble YyacTulbl (7 4)
40 | M3yueHue TpEKOB Wnentudukarys Ponuna H. A. UHCTpyKIMH K IPOBEICHUIO paboT
3apsHKCHHBIX YaCTHUIL JJIEMEHTAPHO! YaCTHUIIBI 110 €€ | MpakTuKyMa «/3ydeHue TPeKOB 3apsuKCHHBIX YacTHII 110
10 TOTOBBIM Tpeky. OmnpeneneHue no rotoBbIM (otorpadusm» (M.: TIpocsemienue, 1976).
¢dororpadusam TpeKaM MHUKPOOOBEKTOB UX ITonoucxkas JI. M. U3yueHue TpeKoB 3apsHKEHHBIX YACTHIL
(;maboparopnas HEKOTOPBIX CBOKMCTB: 3HEPrHH, | 1o GoTorpadusiM, MOITyUYeHHBIM B Kamepe BunbcoHa // dusuka:
pabota 17/9) UMITYJIbCA, 3apsijia, yaeapbHoro | ExenenenbHOe npuioxenue k razere «IlepBoe ceHTAOps». —
3apsaa. Ponb ¢pusnyeckoit 1998. — No 24
TEOPHH [UIsl HHTEPIIPETALINH
PEe3yJIbTATOB IKCIICPHUMEHTA.
Cwm. [9, c. 250]
41 PagnoakTuBHOCTH § 97—104. Cwm. [9, c. 250, IIpaBuna cMeleHus A5 BCeX BUIOB pacmana. MexaHu3m
251] OCYIICCTBICHHS TIPOLIECCOB pacnana. EcrecTBeHHas u
HCKYCCTBCHHAS PAHOAKTUBHOCTD (UCHIOPUSI OMKPIMUL).
TpancypanoBbie XUMHUYECKUE dNIeMeHTHl. Mapus Kropu —
eenuxas Jcenwyuna-yuensiii. [Ipu 2 1 B HeZemo n3ydeHne 3aKoHa
ParOaKTHBHOTO paclajia
42 | Dueprus cBs3u § 105; ynpaxxnenue 14, TIpu 2 4 B HEIEI0 — PACCMOTPEHHE COCTAaBA S/Ipa aToMa,
aTOMHBIX sIJIEp Bompoc 5. Cm. [9, c. 241— BOIIPOCA O SACPHBIX PEAKIUIX U UX SHEPTETHUECKOM BBIXO/IE.
244] O3HaKOMIICHHE C IBYMsI CIOCOOAaMH pacyeTa SHEPTHH CBS3H
43 | Lennas simepHas § 107- 109; ynpaxuenue 14, U. B. Kypuamog — svroaiowutics yuenwiil Poccuu
peakuus. AToMHast Bompoc 7. Cm. [9, c. 254—
JIICKTPOCTAHIIHSI 256]
44 [Ipumenenue §111—113. Cwm. [9, c. 252, O0acTh UCTIONB30BAHUS JOCTYDKEHUH (DU3UKH sIpa Ha

(GU3MKH sIpa Ha

253, 256, 257]

MpakTHKe (MeIUIMHA, SHEPTeTHKA, TPAHCHIOPT Oy aymIero,




IIPAKTHKE.

KOCMOHABTHKaA, CCJIBCKOC XOSSII?ICTBO, apxeoJjiorus,

Buonornaeckoe MPOMBINIICHHOCTD, B TOM YHCJIC U BOCHHAs)
JICHCTBHEC
paTuOaKTHBHBIX
H3JIy4EeHUN
45 | DnemeHTapHbIE 1 § 114—115. Cm. [9, c. 261— Ipumepwl 3anuceii ypasHeHull, MOOEIUPYIOUUX NPOYECChl
YacTHUIBI 265, Tabu. 50, 51] g3aumonpespaujerull u pacnaoos yacmuy. Memoo @eiinmana
46 | 3auer no Teme 1
«®Dusuka sapa u
a1eMeHTH DUy,
KOPPEKIIHSI
SHAYEHUE ®U3UKHA 151 PASBUTHUS MUPA
N PABBUTUSA NTPOU3ZBOAUTEJBHBIX CUJI OBIIIECTBA
(1 w)
47 Odusznueckas KapTuHa 1 §127,.Cm. [9, c. 269] duznyeckas KApTHHA MUPA KaK COCTaBHAS YACTh €CTECTBCHHO-
MHpa Hay4HOH KapTUHBI MUpa. DBOMIOLMS PU3NIECKON KapTHHBI
MHUpa. BpeMeHHbIe U TPOCTpaHCTBEHHBIC MacIITa0bl BeeneHHOI.
IIpenmer nzyuenus ¢pusuku; ee Mmeronosorus. Duznyeckue
TEOpUH: KJIacCHYecKasi MeXaHUKa, MOJIEKYJIIpHas Gu3nka u
TEePMOAMHAMUKA, HJIEKTPOAUHAMIKA, KBAHTOBAsI (HPH3HKa
CTPOEHMUE U 5BOJIIOUA BCEJIEHHOMH (10 v)
48 | HebecHas cdepa. 1 § 116,[11], § 1—3, 5; [10], JlaHHBIiA pa3zen u3ydyaercs B Kypce QU3HKU NPU YCIOBHHU, YTO
3Be3HO0E HEOO YPOKH aCTpOHOMHH B IIKOJIE HE MpoBoaiTcs. [Ipu stom
49 | 3axonsl Kennepa 1 §117,[11],§8;[10],§9 MaTepHal BO3MOXKHO 3aUMCTBOBATh U3 yI€OHHKOB 10
50 Crtpoenue 1 § 119, [11],§ 11;[10],§ 8 ACTPOHOMHH, YKA3aHHBIX B CIIUCKE JIMTEPATYPHI K
CoutHeuHOM cUCTEMBbI IUIAHUPOBAHUIO
51 Cucrema 3emist — 1 § 118, [10], § 12,13
JlyHa
52 | OOmwme cBeneHHs O 1 § 120 -122,[10], § 18, 20
Comnnige, ero
WCTOYHHKU SHEPTUH
1 BHyTpEeHHEE
CTpOeHHE
53 | dusuueckas 1 § 123,110], § 24,25
IPUPOJIA 3BE3]
54 | Hama lNanakruka 1 § 124, 110], § 28
55 | I[IpoucxoxaeHue n 1 § 125, 110], § 29, 30—32
9BOJIOLMS TaJAKTHK.




KpacHoe cmenieHue

56 | XXusHb H pa3ym BO 1 § 126, [10], § 33,
Bcenennoit

57 | Peseps 1

MoBTOpenue (114)

58 | MexaHuka 1 §1,2 (10 xiacc)

59 | Kunemaruka 1 §3 —17 (10 xnacc)

60 | Jlunamuka 1 §20 — 38 (10 kiacc)

61 | 3aKOHBI COXpaHCHUS 1 §39 — 54 (10 kuacc)
B MEXaHHKE

62 | MonekynsapHas 1 §56 — 82 (10 xinacc)
¢dusnka

63 | OcHoOBBI 1 §83-122 (10 xm), §1-17
JNEKTPOAMHAMUKH (11 xm)

64 | KosebaHus U BOJHBI 1 §18 — 58 (11 kiacc)

65 | Onruka 1 §59 — 86 (11 kiacc)

66 | KBanroBas dusuka 1 §87 — 115 (11 xnacc)






