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IosicHUTEILHAA 3aNNCKA

®dusuka — pyHIaMeHTalIbHAs HayKa, UMEIOIas CBOCH mpeaIMeTHON 001acThio O0IIHe 3aKOHOMEPHOCTH TIPUPOJIBI BO BCEM
MHOT000pa3uu sIBJICHUN OKpy»Karouiero Hac Mupa. ®dusmka — Hayka o IpUpoje, u3ydarouas Hanbosee oOure U npocTeume
CBOICTBa MaTepuabHOro Mupa. OHa BKJIIOYAET B c€0s KaK MPOLECC MO3HAHUSA, TaK U PE3yJIbTaT — CyMMY 3HAHWN, HAKOIUIEHHBIX
Ha NPOTSKEHUM HCTOPUYECKOTO Pa3BUTHUSL OOLIECTBA. DTUM U OIpPENESeTCs 3HA4eHHE (PU3MKU B LIKOJBHOM OOpa3oBaHUM.
®dusuka uMeeT OONbIIOE 3HAYEHHWE B JKU3HHU COBPEMEHHOIO OOLIECTBA M BIIMAET HA TEMIIbl PA3BUTUS HAYYHO-TEXHUYECKOIO
mmporpecca.

JanHas paboydast mporpaMma COCTaBJIEHA B COOTBETCTBUH C:

- @enepanbHbIM 3ak0HOM Ne 273-D3 ot 29.12.2012 «O06 obpazoBanuu B Poccuiickoit denepanumny;
- denepanbHBIM KOMIOHEHTOM TOCYJAPCTBEHHOTO CTaHapTa o011ero oOpa3oBaHus;
- OCHOBHOM 00pa30BaTeIbHOM MporpaMMoii OCHOBHOTO 00111eT0 00pazoBanus MOY «DEnoporckas OIy.
[IpenonaBanue Benercs no yueOHuky: A.B. Ilepoimkun @uszuka — 8 k., 9 k1. M.: [Ipoda. [Iporpamma paccunrana Ha 2

qaca B HEZIEIIIO.

B 3agaun o0yuenus pusuke BXOAAT:

- pa3BUTHE MBIIUICHUS yJamuxcs, GOpMHUPOBAHNE Y HUX YMEHHI CaMOCTOSITEFHO MPUOOpETaTh U MPUMEHSTh 3HAHUS,
Ha0MI0AaTh U OOBICHATH (PU3UUECKUE SBIICHUS;

- OBJIQJICHUE MIKOJbHBIMH 3HAHUSIMH 00 YKCIIEPUMEHTAIBHBIX (PaKTaX, MOHITHUSX, 3aKOHAX, TEOPHUAX, METOJaX PU3NIECKON
HAyKH; O COBPEMEHHON HAay4YHON KapTHHE MHpPA; O IIHUPOKUX BO3MOXKHOCTSIX MPUMEHEHHUs (PU3MUECKUX 3aKOHOB B TEXHUKE U
TEXHOJIOTHH;

- YCBOCHHE HIKOJbHUKAMU MJIEH €IUHCTBA CTPOCHHUS MaTEpUU U HEMCUEPIIaeMOCTH Mpoliecca ee MO3HaHMs, TOHUMaHHUE
POJIM MPAKTUKH B MO3HAHUU (PUBNYECKUX SIBIICHUN U 3aKOHOB;

- (hopmupoBaHMe MO3HABATENBHOIO MHTEpEca K (U3MKE W TEXHUKE, PA3BUTHE TBOPYECKUX CHOCOOHOCTEH, OCO3HAHHBIX
MOTHBOB YU€HHUSI; MOArOTOBKA K MPOJOJIKEHUIO 00pa30BaHUs U CO3HATEIBLHOMY BbIOOPY Mpodeccumu.

Ilpozpamma oaem npeocmaenenue:
1) mo coxepkaHuI0 00pa30BaHUS:




[lepedyenn s1emMeHTOB y4eOHOM HMH(pOpPMalUU, MPEIBbSBISEMbIN ydallUMCS W3 00s3aTE€IbHOTO0 MHUHHUMYMA COJEpKaHUS
OCHOBHOTI'0 00111eT0 00pa30BaHus U BBIIIEHA3BAHHON aBTOPCKOM MPOrpaMMbl U Y4EOHUKOB MOJTHOCTHIO COOTBETCTBYET.

2) 10 OpraHn3anmnu O6IHCO6D&30B8,TGJII>HOFO Iponccca.
VYueOHbIH MaTcpuall MpCACTAaBJICH B BUJIC rpa@mca IMPOXOXKACHUA y‘{€6HBIX 9JICMCHTOB, BKIIIOYAIOIICTO IIPUMCPHBIC CPOKHU

U3YYCHUS pa3fenoB (TeM), CTPYKTYpHOH TOCJIEIOBATEIBHOCTH TPOXOXKICHUS Y4YEOHBIX DSJIEMEHTOB; KOJHMYECTBO YAacOB,
OTBEICHHBIX HA U3YUYECHUE OIIPENEICHHOTO Pa3acia.

3) 1o YpoBHIO ¢(hOPMHUPOBAHHOCTH Y IITIKOJILHUKOB YMECHHI M HABBIKOB:
B TemaTnueckoM miiaHUpPOBAHUU MO pa3jiesiaM U TeMaM B COOTBETCTBUU C MPOTPAMMOI OTpakeHbl TPEOOBaHUS K YPOBHIO

IIOAT'OTOBKH 06yqa}0mﬂxc;1 W BKIIIOYAIOT TpHU HAIIPABJIICHHA!

® OCBOECHHE IKCIIEPUMEHTAIBHOIO METOJa HAYYHOTO IIO3HAHUS;
® BJIAJICHUE OCHOBHBIMHU MOHATUSAMH U 3aKOHAMU (DU3UKY;
® yMEHUE BOCHPHUHHUMATh U MepepadaThiBaTh YYEOHYIO HHPOPMALIHIO.
4) 1o co/IepKaHHIO U KOJIUYECTBY JIA00PATOPHBIX PaboT;
B kanengapHO-TeMaTH4YeCKOM IUIAHUPOBAHUM OTPAXXEHO HEOOXOJUMOE KOJMYECTBO KOHTPOJBHBIX M JIAOOpPaTOPHBIX

pabor.

OCOOEHHOCTBIO TMPOrpaMMbl SIBJISIETCS BKJIIOUEHUE CHUCTEMbl OIICHMBAHMSI IO YCTHBIM OIPOCaM TEOPETHUECKOIO
Marepuana, NMCbMEHHBIX KOHTPOJIBHBIX Pa0OT, TA0OPATOPHBIX padoT, a TaKKe NEPEUHs JOMYCKAEMbIX OIIHOOK.

[Iporpamma npenycMaTpuBaeT ucnoib3oBanue MexayHapoaHoit cucteMsl enunull (CH), a B psane ciaydaeB U HEKOTOPBIX
BHECHCTEMHBIX €IMHHII, TOMYCKAEMbIX K IPUMEHEHHUIO.

[Ipu npenogaBaHuy UCNIOJIB3YOTCS:

e KitaccHOypOYHas cucrema.

JIeMOHCTpallMOHHBIN YKCIIEPUMEHT.
JlaGopatopHble U MPAKTUUECKUE 3aHSATHUS.
[IpumeHeHne MyJIbTUMEIUMHOTO MaTepUalla.
Pelenne sxcriepuMeHTaIbHBIX 3a/1a4.



Conepxanue yueoHoro kypca 8 KJIACCA (704, 2 4 B HeaeJ110)

|. TensioBbIe siBJIeHUs (28 1)

TermnoBoe nBukenue. Buytpennss sneprus. JIBa criocoba u3MeHeHUs BHYTPEHHEN sHeprun: paboTa u Teruionepeaayda. Bumbt
TeIUIoNEepeaaum.

KosnuectBo TtemnoTel. YaenpHas TEIUIOEMKOCTh BEHIECTBA. Y IEJIbHAS TEILIOTa CropaHus TomumBa. [lmaBienue u
OTBEpAECBAaHUE TeIl. TeMneparypa IJIaBJICHUs. Y IeJIbHAs TEMJI0TA IUIABICHUS.

Ucnapenne n konaeHcanusi. OTHOCUTENbHAS BIIAXKHOCTh BO3/lyXa U €€ U3MEPEHUE.

Kunenue. Temneparypa kuneHus. Y iefbHas TEIJIOTa MapooOpa3zoBaHus.

OObsicHEeHUE U3MEHEHHI arperaTHbIX COCTOSIHUI BEIIECTBA HA OCHOBE MOJICKYJIIPHO-KMHETHUECKHUX MPEACTABICHHM.

[IpeBpanieHne sHEpruu B MEXaHUYECKUX U TEIIOBBIX ITpoLeccax.

JIBurarenb BHyTpeHHero cropanus. [lapoBas TypOuHa.
Dponmanvusle 1abopamopuvle padomal.

1. CpaBHEHME KOJTMYECTB TEIJIOThI MPU CMEIIMBAHUM BOJIbI PA3HOU TEMIEPATypPHI.
2. N3mepenue yaenpHOM TETOEMKOCTH TBEPIOTO Tea.

I1. DexkTpuueckue siBjaeHus (28 4)

OnekTpuzanus Ten. Ba poaa 3apsanos. B3anmoneiicTBre 3apsiKEHHBIX TENl. DIEKTPUUECKOE TMOJIE.

JIUCKpPETHOCTh 3JEKTPUUECKOTO 3apsAaa. DNEKTpoH. CTpOeHUE aTOMOB.

DneKTpudecKkuil TOK. ['anbBaHMYeCKUE 3JIEMEHTBI. AKKYMYJIATOPBI. DJIEKTPUYECKas LENb. JNEKTPUYECKUN TOK B METaJUIaX.
Cuna Toka. AMnepmerp.

DIIEKTPUYECKOE HANpsKEHUE. BoapT™MeTp.

DIIEKTPUYECKOE COTPOTHUBIIEHUE.

3akoH OMma [J1s1 SJIEKTPUUYECKOi 1lenu. Y JeabHoe conpoTuBieHue. Peoctatel. Buabl coenHeHN MPOBOAHUKOB.



Pabora u mourHOCTh TOKa. KonuuecTBO TEIIOTHI, BBIACISIEMOE MPOBOAHUKOM C TOKOM. CUYETUMK 3JIEKTPUUECKON SHEPrUu.
Jlamma  HakanuBaHUS.  OJIEKTpOHarpeBareibHble  npubopbl. Pacuér  anekrtposHepruu, noTpediasieMoll  OBITOBBIMHU
anektponpudopamu. Koporkoe 3ambikanue. [1naBkue npe1oxpaHuTesnu.

MarnuTHoe 1osie ToKa. DJIEKTPOMArHuThl U uX npumeHeHue. IloctosHHble MarHuThl. MarautHoe noje 3emuu. JlelicTBue
MAarHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM. DJIEKTPOIBUraTENb OCTOSHHOTO TOKA.

Dponmanvusle nadbopamopusle padomal.

COopKka 2eKTPUUECKOH MU U U3MEPEHUE CUIIBI TOKA B €€ Pa3IMUHbIX yUYaCTKaX.
N3MepeHne HanpsHKEHUs. Ha Pa3IMYHbIX YYaCTKaX 3JIEKTPUUYECKOM LETIH.
PerynupoBaHue cuiibl TOKa pEOCTaTOM.

N3MepeHne conpoTUBIEHHS IPOBOIHUKA C TTOMOIIBIO aMIIEPMETPA U BOJIBTMETPA.
N3mepenne paboThl M MOIIIHOCTH 3JIEKTPUYECKOTO TOKA.

COopxka 3JIeKTpOMarHuTa 1 UCTIbITAHUE €ro JeHCTBHUS.

N3yuenune neKTpruuecKoro JIBUraTessi HOCTOSHHOTO TOKa (Ha MOJIENN).

©PEND oA W

1. CBeToBBIE siBJIeHMs (9 4)

Uctounuku ceerta. [IpssmMoMHEHHOE pacnpOCTpaHEHHUE CBETA.

Otpaxkenue cBeta. 3akoHbI oTpakeHus. [1nockoe 3epkaino.

[Ipenomnenue cBera. JIma3a. DOKycHOE paccTOsHHE JUH3BL IlocTpoeHMe H300paKeHWH, JaBacMbIX TOHKOW JIMH3OM.
Onrtuueckas cuiia JuH3bl. ONTHYECKHUE MPHUOOPHI.

Paznmoxxenne O6enoro cBera Ha mBera. L{Bera Ted.

Dpoumanvhaa nabopamopuan paboma.
10.[Tonyuenue n3o0pakxeHus: MNPy MOMOIIH JIMH3HI.

IToBTOpenue (3u)



OcHOBHBIE TPEOOBAHUS K 3HAHUSIM U YMEHHUSAM YYAILIMXCSE
K konmy 8-ro knacca o0ydaroniuecs JT0IKHbI:

no pasaenay: «TennoBble SBJIEHUS»

Yuawueca oonscnol 3namo:

[loHsiTHA: BHYTpEHHSISI DHEprus, TeIionepenaya, TEII000MEH, KOJMYECTBO TEIUIOThI, yJeNbHas TEIIOEMKOCTb,
ylenbHasg TEIIoTa CropaHus TOIUIMBA, TEMIlepaTypa IUIaBJICHHs, VAelbHas TeIJoTa IUIaBJICHUS, YAeNIbHas TeIioTa
napooOpa3zoBaHUsI.

[IpuMeHeHne U3yUEeHHBIX TEIJIOBBIX MPOIECCOB B TEIUIOBBIX JBUTATEIAX, TEXHUYECKUX YCTPOUCTBAX U IPUOOpax.

Yuawueca oonswcnot ymema:

- [TpumensaTs ocHoBHBIC TTONOXkeHUsT MKT niist 00bsICHEHNS TIOHSTHS BHYTPESHHSSI DHEPTHS, KOHBEKITHS, TETUIONTPOBOTHOCTH,
TJIaBJICHUS, UICTIAPEHUS.

- [Tonp30BaThCA TEPMOMETPOM U KAJIOPUMETPOM.

- «YUutaThy rpaduku U3MEHEHUs TEMIIepaTyphl TeJl IPU HarpeBaHUH, TUIABJICHHUH, TapO00pa30BaHUU.

- PemaTe kauecTBEHHBIC 3a/1a4 C MCIOIB30BAHUEM 3HAHHUM O CIIOCO0aX M3MEHEHUS] BHYTPEHHEH SHEPTUH TIPU PA3IUUHbIX
crnoco0ax Teronepesaym.

- Pemiars 3amauu ¢ npuMeHeHueM (popmyit:

Q=cm(t2 — t1) Q=gm Q=Im Q=Lm

10 pasfeny: «JeKTPHIeCKHe U 3JIEKTPOMATHUTHBIE SIBJICHUSD)

Yuawuecsa oonscnol 3name:

IToHATHA: DNEKTPUUYECKUN TOK, HAIPABJIICHUE JJIEKTPUYECKOIO TOKA, IEKTPUYECKas LElb, CHJIAa TOKA, HANPsKEHUE,
COMPOTHUBJICHUE, YIETbHOE CONPOTUBIIEHUE, 3aKOH OMa J1Jisl ydacTKa 1enu, GopMyJibl i BBIUUCIECHUS CONTPOTUBIICHHUS, pa0OThI
Y MOLIHOCTH TOKa, 3aK0H J[xxoyns — Jlenua, runore3y Ammnepa. [Ipaktnyeckoe npruMeHEHNE Ha3BaHHBIX TOHATHUNA U 3aKOHOB.

Yuawueca oonscnot ymema:



- [IpuMEHSTh TOJOXKEHUS SJEKTPOHHOW TEOPHUHU i1 OOBSCHEHHS DJICKTPHU3ALMHM T, MPUYMHBI JICKTPUICCKOTO
COIIPOTHUBJICHUA.
- YepTuTh CXEMbI IPOCTEHIINUX AIEKTPUYECKUX LENEH, U3MEPSITh CUITy TOKA, HANPSAKECHHUE, ONPEICIISITh COIPOTUBIICHUE C
MIOMOIIBI0 aMIIEPMETPa U BOJIBTMETPA, MOJIH30BATHCS PEOCTATOM.
- Pemate 3anaun Ha Beruucienus I, U, R, A, Q, P
- [Tonb30BaThCA TAONUIIEHN YAEIBHOTO COMPOTHBIICHHUS.
no pasnaeiy: «CBeToBbIe IBJICHUS
Yuawueca oonxncnvt 3name:
[ToHsaTHSA: TPAMOIMHEHHOCTh PACIPOCTPAHEHHUS CBETa, (POKYCHOE PACCTOSIHUE JIMH3BI, OTPAXEHHUE U TMPEJIOMJICHHE
CBETa, ONITUYECKAs CUJIa JIMH3BI, 3aKOH OTPaKEHUS U MIPEJIOMJICHUS CBETA.
[IpakTHyeckoe MpUMEHEHUE OCHOBHBIX MOHSITUH U 3aKOHOB B U3yUYE€HHBIX ONTUYECKUX MPUOOpaXx.
Yuawueca oonscnot ymems:
- [Tonyuath U300paskeHUE MIpeaAMETA C TOMOIIBIO JIUH3BI.
- Crpout nzo0Opa)keHusl mpeIMeTa B IJI0OCKOM 3epKajie U B TOHKOW JIMH3E.
- PemaTe kaueCTBEHHBIC M paCUETHBIC 3aJ]a4l Ha 3aKOHBI OTPAXKEHHUSI CBETA.

Conep:xanue yaeoHoro kypca 9 KIIACCA (70 4, 2 4 B HeeJ110)
|. 3akoHbI B3auMoaeicTBYSI M ABUKeHHs Te (27 1)
MarepunanbHas Touka. Cucrema oTcyéTa.

Ilepememenune. CKOpOCTh NPSMOJIMHEMHOTO PABHOMEPHOTO JIBUXKEHUS.

[IpssmMonMHENHOE paBHOYCKOPEHHOE IBUKEHNE: MTHOBEHHAsI CKOPOCTh, YCKOPEHHUE, IIEPEMEILICHUE.

['paduku 3aBUCUMOCTH KHHEMATHYECKUX BEJIMUYMH OT BPEMEHH ITPU PABHOMEPHOM U PaBHOYCKOPEHHOM JIBHKEHUU.
OTHOCHUTEIBHOCTh MEXaHUYECKOTO JABUKECHHUS.

Nuepuuanbabie cuctemsl otcuéra. [lepBroiil, BTOpou u Tpetuil 3aKkoHbl HproTOHA.

CBoOoHOE najzieHne. 3aKOH BCEMUPHOTO TATOTeHUs. VICKyCCTBEHHBIE CITyTHUKU 3€MJIH.



Nmnynbe. 3aKOH cOXpaHEHUs UMITyJIbca. PakeTsl.
Dponmanvusie 1adbopamopusvle padbomal.

3. HccnenoBanue paBHOYCKOPEHHOTO JABMKEHUS 0€3 Ha4aJIbHOM CKOPOCTH.
4. VI3amepeHue yCKOpeHHsi CBOOOAHOIO MaICHUS.

Il. Mexannuyeckue Kkosie6anus U BOJHbL. 3BYK (11 1)
KonebarensHoe nBuxenue. Konebanus rpysa Ha npyxuHe. CBoOoanbie kojebanus. KonebatenpHas cucrtema. MasTHUK.
AMIUTATY/AQ, IEPUOJI, YACTOTA KOJICOAHMIA.
[IpeBparienus Hepruu Npu KojaedaTeIbHOM JBUKEHUH. 3aTyXaromue kojiedanus. BoiHy/1eHHbIe KoeOaHus.
PacnipocTpanenue xonebanuii B ynpyrux cpenax. [lonepeunsie v mpoaoibHbIE BOJHBI. CBS3b IJIMHBI BOJHBI CO CKOPOCTBHIO €€
pacnpocTpaHEHus U IEPUOJIOM (4aCTOTOM).
3ByKOBBbIE€ BOJIHBI. CKOPOCTH 3ByKa. BbICOTa M TPOMKOCTB 3ByKa. JXO.
Dpoumanvhaa nadbopamopnas padoma.
10.HccnenoBanne 3aBUCUMOCTH TIEPHO/Ia U YaCTOTHI CBOOOHBIX KOJICOAHWN MAasSTHUKA OT €r0 JITTHHBI.

I11. DnexTpomaruuTHblie saBjaeHus (12 4)

OnHOPOIHOE M HEOJHOPOJHOE MATHUTHOE TIOJIE.

Hampasnenue Toka 1 HanpaBlieHUE JUHUIN ero MarHUTHOTO 1osis. [IpaBuiio OypaBuuka.

OO6nHapyxeHue MarHuTHOro 1moJjis. [IpaBuiio eBoit pykwu.

Nuaykunst MarHUTHOTO MOJIsi MarHUTHBIN OTOK. DJIEKTPOMArHuTHasi MHIYKIHUS.

I'enepaTop nepemenHoro toka. [IpeoOpa3zoBaHusi SHEPTUHU B AJIEKTPOreHEpaTopax. DKOJIOTHYECKUE MPOOIEMBbI, CBSI3aHHbBIE C
TETUIOBBIMU U TUIPOIIEKTPOCTAHITUSIMH.

DJEKTPOMarHUTHOE MoJie. DJIEKTPOMAarHuTHble BOJHBI. CKOpPOCTh  PaclHpOCTpPAHEHUs SJIEKTPOMATHUTHBIX  BOJIH.
DJIeKTpOMarHuTHasi IPUpPOJia CBETA.
Dpoumanvhan nadopamopnas padoma.



4. VIzydeHue sIBACHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

V. Ctpoenue aToma u atomHoro siapa (14 1)
PannoakTUBHOCTB Kak CBUJIETENIBCTBO CIIOKHOTO CTPOEHUS aTOMOB. AJb(a-, 6eTa U raMmma-u3J1y4eHus.
Omnsitel Pesepdopna. Anepuas monens aroma.
PannoakTrBHBIE TPEBPAILICHHS ATOMHBIX SJEP.
[IpoTOHHO-HENTPOHHASI MOAEND AIpa. 3apsAI0BOE U MACCOBOE YHUCTIA.
AnepHble peakiuu. Jlenenue u cunres saep. CoxpaHeHUe 3apsA0BOr0 U MaCCOBOTO YMCEN MPHU SAECPHBIX PEAKIUSX.
DHeprus CBSI3M 4acTHI] B siApe. Belaenenre sHeprun npu JelIeHU U cuHTe3e saep. M3nydenne 3B€30. SnepHas sHepreTuka.
DKOJIOru4ecKue npooieMbl paboThl ATOMHBIX 3JIEKTPOCTAHIIHIH.
MeTtoap1 HaOJIIOIEHUS U PETUCTPALlMH YacTHI] B siiepHOU (usuke. JlozumeTpus.
Dponmanvusle 1adbopamopusle padbomal.
5. M3ydeHue TpeKOB 3apsyKEHHBIX YACTUIL IO TOTOBBIM (poTorpadusm.

6. U3yuenue nenenus sapa ypana 1mo ¢hotorpapuu TpEeKoB.

Oo6o0maromee nopropenue (6 4)

OcHOBHBIE TPEOOBAHMSA K 3HAHMSAM U YMEHHUSIM YUYAIIMXCS

B pesyabrare u3yyeHus PU3MKN YYEHUK JOJIKEH:

3HATH/TIOHUMATH
. cmblenl noHamuil: GU3NIecKoe SABICHUE, (PU3NICCKUIA 3aKOH, BEIIECCTBO, B3aUMOICHCTBHE, JICKTPHUIECKOE T10JIe, MATHUTHOE
0JI€, BOJIHA, aTOM, aTOMHOE S/IpO, HIOHU3UPYIOIIUE U3ITYUEHUS,

L CMDbBICIT qbu3ultec1<ux eéjuvun: 11YTb, CKOPOCTb, YCKOPCHHC, MacCCa, IMJIIOTHOCTb, CHJId, OAaBJICHHUC, HMIIYJILC, pa60Ta,
MOIIHOCTb, KMHCTUYCCKAsA SHCPIrus, NMOTCHOHWAJIbHAA SHCPIUs, KOC—)(i)(l)I/II_II/IeHT IIOJIC3HOTI'O HCﬁCTBHH, BHYTPCHHAA SHCPIUs,



TCMIICPATypad, KOJIHUYCCTBO TCINUIOTBI, YACJIbHAA TCINNIOCMKOCTL, BJIAKHOCTb BO31YyXa, SHCKTpI/I‘ICCKI/Iﬁ 3apAaa, cCujia
QJICKTPHUYCCKOT'O TOKA, SJICKTPHUICCKOC HAIIPAKCHHUC, SJICKTPUUICCKOC COIIPOTHUBJIICHHUC, pa60Ta U MOIIHOCTD JJICKTPHUYCCKOT'O
TOKa, q)OKYCHOG PaCCTOAHUC JINH3LI,

cmolen  pusuyeckux 3axonoe: llackans, Apxumena, HploTOHa, BCEMHUpPHOTO TSTOTEHHS, COXPAHEHHUS HMITYJbCa H
MEXaHMUYECKON SHEPruu, COXPAHEHHUS SHEPIHMU B TEIUIOBBIX MPOIECCaX, COXPAHEHUS DJIEKTpUYeCcKoro 3apsana, Oma mis
ydacTKa dJIeKTpuueckon 1emnu, xoymsa-JleHa, npsMoJInHEHHOTro paclipOCTPAHEHUS CBETA, OTPaKEHHUS CBETA.

YMeTh

Oonucvleamvs U O00BACHAMD d)u3uuec1<ue Ae6aenuna: PABHOMCPHOC HpﬂMOJ’II/IHeﬁHOe ABUKCHUC, PABHOYCKOPCHHOC
HpHMOHHHeﬁHOG ABWIKCHHUC, IICPCAauy JaBJICHUA KUAKOCTAMHW M Ia3aMH, IIJIaBaHUC TCJI, MCXaHHYCCKHC KoneOaHus M
BOJIHBI, I[I/I(i)(i)YSI/IIO, TCIUIOIPOBOAHOCTb, KOHBCKIHWIO, H3ITYYCHUC, HCIIAPpCHUC, KOHACHCAIWIO, KHIICHUC, IIJIABJICHUC,
KpUCTAJNIN3alluI0, JJICKTPU3ALUIO TCII, B3aI/IMOI[eI\/'ICTBI/IC QJICKTPUICCKUX 3apsAa0B, B3aI/IMOI[CI\/’ICTBI/Ie MAar"auToOB, I[GﬁCTBH@
MAravuTHOIO IIOJIA Ha IIPOBOAHHUK C TOKOM, TCIIJIOBOC ,Z[GﬁCTBHG TOKaA, JJICKTPOMAIrHUTHYIO HMHIAYKIHIO, OTPAKCHHC,
IIPCIOMJICHUC U JUCIICPCHUIO CBCTA,

ucnonvzoeams Quiuueckue npudOpvl U UIMEPUMETbHbIE UHCHIPYMEHMbL ONA UMEPEHUA (QUUYECKUX 6BeNUUUH:
pPacCTOSsIHUS, TPOMEKYTKA BPEMEHH, MAacChl, CUJIbI, TABJICHUS, TEMIIEPATYyPhl, BIAXKHOCTH BO3/1yXa, CHJIbI TOKA, HAPSLKEHMS,
AIEKTPUYECKOTO COMPOTHUBIICHHUS], PAOOTHI K MOLIHOCTH 3JIEKTPUYECKOTO TOKA;

npeocmaenamos pe3yibmamosl USMEPEHUI C ROMOULbI0O MADIUY, 2PAPUKOE U 8bIAGTIAMb HA IMOI OCHOEE IMNUPUUECKUE
3aeucumocmu: TYTH OT BPEMEHM, CHJIBI YHPYrOCTU OT YAJIMHEHHS] TPYXUHBI, CHIIBI TPEHUS OT CUJIbI HOPMaJIbHOTO
JaBJIEHUS, IEpUoJa KoJeOaHUil MasTHUKA OT JUIMHBI HUTHU, NIEpUOJia KoJeOaHUi rpy3a Ha MPYKUHE OT Macchl rpy3a U OT
KECTKOCTU MPYXKHUHBI, TEMIEPATYpbl OCTHIBAIOIIETO TEla OT BPEMEHHU, CUJIbl TOKA OT HANpPsDKEHHUS HA y4dacTKe IeMH, yriia
OTpaXK€HUs OT yIJia MaJeHusl CBETA, yria NpeJOMIICHHs OT yria NaJeHus CBEeTa;

evlpasicamp pe3yibmamol UIMEPEHUIl U pacuemos 6 eOunuyax Meicoynapoonoii cucmemol;

npueoOoums npumepvl NPAKMUUECKO20 UCHOIb306AHUA  (PU3UYECKUX 3HAHUN O MEXAHUYECKHUX, TEIUIOBBIX,
ANIEKTPOMATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

pewiams 3a0a4u Ha NPUMEHEHUEe UZYUEHHBIX PU3UUEeCKUX 3AKOHOE;

ocyuiecmaeiantb CAMOCMOAMENbHBLI NOUCK uH¢0pMaz4uu CCTCCTBCHHOHAYYHOI'O COJCPKAHHA C HCIIOJIb30BAHNUCM
pPa3iIn4YHbIX HCTOYHHKOB (y‘-Ie6HI)IX TCKCTOB, CIIPABOYHBIX W HAYYHO-IIOIMYJIAPHBIX H3I[&HHﬁ, KOMIIBIOTCPHBIX 0a3 JaHHBIX,



pecypcoB HMutepHera), ee o00pabOTKy H TIpeJCTaBlICHHME B pa3HbIX (opMax (CJIOBECHO, C IOMOIIBIO TIpadHKOB,
MaTeMaTHYECKUX CUMBOJIOB, PUCYHKOB U CTPYKTYPHBIX CXEM);

HCITI0Jb30BaTh HpHOﬁpeTeHHbIe 3HAHUS U YMCHUA B HpaKTH‘IeCKOﬁ JAeSITeJIbHOCTH M IOBCEAHEBHOM "KU3HHU JIJIsI:

e  oOecrieueHUs 0OE30MACHOCTH B TMPOIIECCE HCIONb30BAHUS TPAHCIOPTHBIX CPENICTB, JJICKTPOOBITOBBIX MPUOOPOB,
AJIEKTPOHHOM TEXHUKHU;

e KOHTPOJS 32 UCTIPABHOCTHIO DJIEKTPOIIPOBOIKU, BOJIOMPOBO/IA, CAHTEXHUKHU U Ta30BbIX MPHOOPOB B KBAPTHUPE;
e  PalMOHAJIBHOIO MPUMEHEHHUS MIPOCTHIX MEXAHU3MOB;
e  OILICHKHM 0€30MacHOCTU PaJHAMIOHHOTO (hOHA.

KajgenmapHo-remarnueckoe mjiaHupoBanue no dbusuke B 8 kiacce

HaunmeHoBanue

Ne KouauuyectrB | Jdara Ipumeanue
Pa3jnena nporpamMmel

Ypoka 0 4acoB NpoBe/leHus!
Tema

TensioBbie siBjeHus (14 1)

1 NTDB Ne 01-02. TerutoBoe nukenue. Temneparypa. P.K. Temneparypa Bo3nyxa Tynsckoro 1
peruoxa.

2 BHyTpeHHss sHEprus. 1

3 CriocoObl U3MeHEeHHsI BHYyTPEHHEN SHEpPruu Teda. 1

4 AJIMMHHCTpaTUBHAsI CTApTOBasi KOHTPOJIbHAS padoTa. 1




5 TennonpoBoAHOCTb.

6 KouBekmus.

7 Nznydenue.

8 KonngectBo Teriorel. EAMHUIBI KOTMYECTBA TEIUIOTHI.

9 VYaenbHas TEIIOEMKOCTh. Pacdér KoimvecTBa TEIJIOThI, HEOOXOIUMOTO JIJIsi HarpeBaHUs
TeJla WIM BBIIEISIEMOro MM IpH oxjaxkiacHuu. P.K. Pacu€r koaudecTBa TEIUIOTHI IS
HarpeBaHus TYJIBCKOTO caMOBapa.

10 UTB Ne 02-15 JI/p Ne 1. «CpaBHEeHHE KOJIMUYECTB TEIUIOTHI IPU CMEIIMBAHUU BOJBI Pa3HON
TeMIIepaTypbI».

11 UTB Ne 02-15 JI/ p Ne 2. «I3mepeHue yneabHoi TeIIOEMKOCTH TBEPAOTO TENIay.

12 DHeprus TOIIMBA. Y IeJbHasl TeII0Ta CTOPaHHUSL.

13 3aKOH COXpaHEHHS U MPEBPALIECHHS SJHEPTUN B MEXaHHMUECKUX M TETJIOBBIX Mpolieccax.

14 K/p Ne 1. «TennoBsle IBIEHUS.

HN3meHeHue arperaTHbIX coCcTOsiHUM BelecTBa.(12 4.)

15 ArperaTHble COCTOSIHHS BEIIECTBA.

16 [InaBneHve u oTBepAeBaHUE KpUCTAIUYECKHX Tel. ['paduk riaBieHus U OTBEpIEBaHUS
KPUCTAJUIMYECKHUX TEJL.

17 VY nenpHas TenaoTa NJaBIcHHS.

18 Ucnapenue. Haceiienublii 1 HeHacbinleHHbIM mnap. P.K. Hcnapenue Ha Bomoémax




Tynbckoit obnactu.

19 [Tornomenue sHEPruy MPH UCIIAPEHUH KUIKOCTH U BBIACICHHUE €€ TpU KOHICHCAIlUU Tapa.
Kunenne.

20 Bnaxunocts Bo3ayxa. CrnocoObl ompenenieHus BIaXHOCTH Bo3ayxa. P.K. BnaxuocTs
Bo3ayxa B TynbCckoit o6macTu.

21 VY nenbpHas TEII0Ta MapooOpa3oBaHus U KOHJICHCAIUH.

22 Pabota raza u mapa npu pacuMpeHuu.

23 JIBUraTenb BHYTPEHHETO CrOpaHusl.

24 [Taposas Typ6una. P.K. IlapoBsie TypOunb! Tynbckoit oGnactu.

25 KII/] TermoBoro aBuraTes.

26 K/ p Ne 2. «I3MeHeHne arperaTHBIX COCTOSTHUIN BEIECTBAY.

DJleKTpUYecKHe siBJIeHUu (24 4)

27 DnexTpu3anus Tell MpU CONPUKOCHOBEHUHU. B3anmoneiicTBue 3apsbkeHHBIX Ten. /[Ba pona
3aps/ioB.

28 Onexrpockon. [IpoBOHUKN ¥ HEMPOBOTHUKH JIEKTPUIECTBA.

29 Onexrpuueckoe noie. JeamMocTb IIEKTPUYECKOTO0 3apsaa. JNeKTpoH. CTpOeHHE aTOMOB.

30 OnexTpuuecknuid TOK. ICTOUHNKH 31EKTPUYECKOTO TOKA.

31 AMHMHHCTpaTHUBHAsE KOHTpoOJIbHAast paboTa 3a I momyroaue.




32

DnexTpuueckas Lenb U €€ COCTaBHbIE YAaCTU. DJIEKTPUUYECKUI TOK B METaJlIaxX.

33 JlercTBUA dIEKTpUYECKOro ToKa. HarpaBieHue 3JIeKTpruIecKoro Toka.

34 Cuna toka. EquHuUIIbI CUITBI TOKA. AMIIEPMETP.

35 HUTB Ne 02-15 JI/ p Ne3. «COopka DJIEKTPUYECKON IIeNMd W U3MEPEHHE CHIIbI TOKa B €&
Pa3IMYHBIX YYaCTKaX».

36 DneKTpuuecKoe HanpsikeHne. EAMHULIBI HalIpsKeHUS.

37 Bonbsr™merp. Usmepenue nanpsokenus. UTh Ne 02-15. JI/ p Ne 4 «3mepeHue HanpshKeHUs
Ha Pa3JIMYHBIX YYaCTKaX AJIEKTPUYECKON LIETH.

38 3aBHCUMOCTD CHJIBI TOKA OT HANPSHKCHHS. DJIEKTPUUYECKOE CONPOTHUBICHHE IMPOBOJIHUKOB.
EnuHUIBI COPOTUBIICHHS.

39 3akon Oma ansi ydacTka mend. Pacdér cONmpoTHBICHHS MPOBOJHWKA, CHIIBI TOKa M
HaIPSDKCHUS.

40 UTBb Ne 02-15. JI/p Ne 5. «3MepeHue cCONpOTHUBIIEHUS TPOBOJHUKA IMPU IMOMOILU
amIiepMeTpa u BOJIbTMETPA.

41 [Tpumepbl Ha pacd€T COMPOTHBIICHUS TPOBOJIHUKA, CHIIBI TOKA M HATIPSDKCHHUS.

42 HUTB Ne 02-15. Peocratwl. JI/ p Ne 6. «PerynupoBaHue cuibl TOka peoctatom». P.K.
Hcnonb3oBanue peocTaToB Ha npeanpuatusix Tynbckoi 00aacTu.

43 [TocnemoBarenbHOE COCTMHEHNE TIPOBOTHHKOB.

44 [TapannensHOE COeTMHEHHUE TPOBOTHUKOB.




45 Pabora anekTpudeckoro Toka.

46 MOMHOCTD 3JEKTPUUYECKOTO TOKA.

47 HUTB Ne 02-15 Egunutibl paboThl 3JEKTPUUYECKOTO TOKA, MPUMEHIEMbIC HAa TIPAaKTUKE. JI/p
Ne 7. «/I3mepeHne MOITHOCTH B pabOThI TOKA B AIEKTPHUECKON JTaMIIEe).

48 HarpeBanue npoBOJHUKOB AJIEKTPUUECKUM TOKOM. 3akoH J[xoymsa-JleHia.

49 Jlamma HakanmuBaHUsS. DIIEKTpUYECKHE HarpeBareibHble Mpubopsl. KopoTkoe 3amblkaHue.
[Ipenoxpanutenu.

50 K/ p Ne 3. «9neKTprUeCKU TOK.
DJIeKTPOMArHUTHbIE siBJeHus (7 4.)

51 MarnutHoe noje. MaruuTHoe noJjie npsiMoro Toka. MarautHsle JiuHuu. P.K. [lpumenenue
AJIEKTPOMArHUTOB Ha MpeAnpusATHsIX TyabCKoi obnacTu.

52 MarauTHoe 1nose KaTyIKky ¢ TOKOM. DJIEKTPOMAarHuThl U UX IPUMEHEHNE.

53 WUTB Ne 02-15. JI/ p Ne 8. «COopKa 37€KTPOMarHiTa U UCIIBITAHUE €TO JIEHCTBUSY.

o4 [TocTosiHHBIE MarHUTHI. MarHUTHOE N0JI€ MTOCTOSIHHBIX MarHUTOB. MarHuTHoe noJsie 3eMJu.

55 JleificTBe MarHUTHOTO IOJI HAa MPOBOJAHHUK C TOKOM. ODJEKTpuyeckuil asurarens. P.K.
DneKTpuuecKue ABUTATEIN Ha MpeanpusaTusIX TyabcKoro kpas.

56 UTB Ne 02-15. JI/ p Ne 9. «3yueHne >MeKTPUYECKOTO JIBUTATENS IOCTOSTHHOTO TOKa» (Ha
MOJICIIN).

57 K/ p Ne 4. «PaboTa 1 MOIUTHOCTb JIEKTPHUECKOTO TOKA. DJIEKTPOMArHUTHBIE SIBICHUS.




CaetoBble siBjienns (13 u)

58 Hcrounuku ceera. Pacipoctpanenue csera.

59 OTtpaxeHue cBeta. 3aKOHBI OTPAKEHUS CBETA.

60 [Tmockoe 3epkaio.

61 [Ipenomnenue cBera.

62 JIunzel. OnTHYecKas cuja JIMH3BI.

63 N300paxkeHus, 1aBaeMbIe JTMH3OM.

64 I'ma3 u 3penwue.

65 WUTB Ne 02-15 JI/ p Ne 10. «Ilonydenne n300paKeHHUs TP TTOMOIIN JTTH3BD.

66 AJIMUHHUCTpPATUBHASI UTOTOBasi KOHTPOJbHAs padoTa.

67 TennoBble sSIBICHUS.

68 N3meHeHne arperatHbIX COCTOSTHUM BEIIEeCTBa.

69 DNeKTpUUecKUe ABIECHUs. DIEKTPOMArHUTHbIE sBieHUs. P.K. DNeKTpOMarHuTHbIC SBICHUS
B Tynbckoit obnactu.

70 CBeTOBBIE ABIICHHUS.




KajieHgapHo-TeMaTnyeckoe IJIaHUpoBaHue 1o (pusuke B 9 kiacce

Ne HaunmeHoBaHue Hara
IIpumeyanue
n/n KousimdecTBo | NPOBEACHUSA
Pa3nesia nporpammsl
4acoB
Tema
3aKoHbI B3aUMOIeCTBHS M IBUKeHHsI TeJl (27 4)
1 UTDB Ne 01-02. MarepuanbHas Touka. Cucrema otcuéra. [lepemenienue. 1
2 Onpenenenne koopanHatel aABwxkyiuerocs rena. P.K. Onpenenenue koopauHatsl ABuxymiero | 1
Tena OT I. SIcHoropcka 7o T. AJIEKCHH.
3 [Tepemenienue npu NpsMOJIUMHENHOM PABHOMEPHOM JIBUKECHHH. 1
4 AJIMUHHUCTpAaTUBHAs CTapTOBasi KOHTPOJIbHAS paboTa. 1
5 [IpsimonnHEHOE PaBHOYCKOPEHHOE JIBUKEHUE. Y CKOPEHUE. 1
6 CKopocTh MPSIMOJIMHENHOTO PABHOYCKOPEHHOTO IBUYKEHUSI. 1
7 CKopoCTh MPSIMOJIMHEHHOTO PaBHOYCKOPEHHOTO IBIKEHUS. ['paduk ckopocTu. 1
8 Ilepemelienue npu NpsIMOJIMHEWHOM PaBHOYCKOPEHHOM JBUKECHUU. 1
9 [lepemerienue mpu MpsIMOJIMHEHHOM paBHOYCKOPEHHOM JBM)KEHUH 0€3 HayaJlbHOM ckopocTu. | 1
10 UTB Ne 02-15 JI/ p Ne 1. «MccrnenoBanue paBHOYCKOPEHHOIO JBIDKEHHUS 0e3 HaudanbHOM | 1

CKOPOCTI.




11

OTHOCUTENBHOCTh JBHXCHUA.

12 Nuepuunaneubie cuctemsl oTcuéra. Ilepsoiil 3akoH HeroToHa.

13 Bropoii 3akon HeroToHa.

14 Tpernii 3akon HeroToHa.

15 K/p Nel «Kunematukay.

16 CB0OOIHOE ITaJIEHUE TE.

17 JIBr>keHue Tena, OpOoIIeHHOTO BEPTUKAIIBHO BBEPX. 3aKOH BCEMUPHOTO TATOTEHUS
18 | Yckopenue cB0OOIHOTO MaieHUs Ha 3eMJIe U IPYTHX HEOSCHBIX Telax.
19 Otxkpsitue wianer Henryn u [lnyToH.

20 [IpsimonuHeitHOE U KPUBOJIMHENHOE ABMKEHHUE.

21 | JIBwkeHue Tena no OKPYKHOCTH C IMTOCTOSIHHOM MO0 MOJTYJIIO CKOPOCTBIO.
22 HckyccTBEHHBIE CITYTHUKH 3EMIIN.

23 | Umnynsce Tena. 3aKoH COXpaHEHUS! UMITYJIbCa.

24 PeaktuBHOE nBMKEHUE. PakeTsl.

25 BbIBOJ 3aKOHA COXPAHEHUSI MEXAHUYECKOM YHEPTUU.

26 | K/ p Ne 2. «/lunamukay.

Mexannuyeckue Koj1e0aHusi M BoJIHbI. 3BYK (11 u)




27

KoneobarenbHoe nsuxenne. CBoooaubie kojicoanusa. Konedarenpuble cucTteMbl. MasgTHUK.

28 BenuunHzsbl, XapakTepusyrolue KojiedareapHoe IBuKeHe. ['apMmoHnueckne KoueoaHusl.

29 HUTBb Ne 02-15 JI/ p Ne 2. «V3mepeHHe YCKOPEHHsSI CBOOOJHOTO IMaJCHHUs] MPH IMOMOIIU
MasiTHUKa.

30 HUTBb Ne 02-15 JI/ p Ne 3. «MccnenoBanue 3aBUCHUMOCTH TIEPHOJA W YaCTOThI CBOOOIHBIX
KoJIeOaHU MasTHUKA OT €T0 JJTHHBD».

31 | AnMuHHCTpaTUBHAsI KOHTpOJIbHAsS paboTa 3a I momyroaue

32 Pe3onanc. Pacnpoctpanenue konebanwmii B cpee.

33 | Bonnsl. [IpogosbHbIC U TIONIEPEYHBIC BOJIHBI.

34 | Jnuna BoiHbl. CKOPOCTH paclpoCTpaHEHHsI BOJIH.

35 Ucrounuku 3Byka. 3ByKoBbI€ KoJieOaHus. Boicota u TeMOp 3Byka. [ poMKOCTH 3ByKa.

36 Pacripoctpanenue 3Byka. 3BykoBbIe BOJTHBL. CKOPOCTH 3BYKA.

37 OTtpakenue 3Byka. 9X0. 3BYKOBOW PE30HAHC.

38 WuTtepdepenius 3ByKa.

39 | K/ p Me 4. «MexaHuueckue KojaeOaHHs U BOJIHBI. 3BYK».

DJieKTpOMarHuTHoe noJie (12 4)

40

MarnutHoe Tmone W ero rpagpuueckoe wuzoOpaxkeHue. HeomHOpomgHOE W OXHOPOAHOE
MarHuTHOE mosie. HampapiieHre Toka U HarpaBJICHUE JJMHUN €r0 MAarHUTHOTO TIOJISL.




41 OOHapy)xeHne MarHUTHOTO TIOJIA MO €ro JACWCTBUIO Ha 3JIEeKTpHuecKuil Tok. IlpaBuio seBoii
pyku. MHIYKIMS MAarHUTHOTO T1OJISL.

42 MarsuTHbI NOTOK. fIBIEHNE 2JIEKTPOMAarHUTHOW MHIYKLIUH.

43 Hanpasnenue nnayknmonsoro toka. [Ipasuiio Jlenna.

44 HUTB Ne 02-15 JI/ p Ne 4. «A3yueHue siBIEHUS SJICKTPOMArHUTHOW HHITYKITAN.

45 Asnenue camounnykuuu. llonydyeHue u mepenaya MEPEMEHHOIO 3JIEKTPUYECKOIO TOKa.
Tpancdopmarop.

46 DIEeKTPOMarHuTHOE 1oJie. DIEKTPOMArHUTHBIE BOJIHBI.

47 Kongnencarop. Konebarenbublit koHTYp. [lomyueHue 3neKTpoMarHuTHBIX KOJIeOaHUH.

48 [lpuHnunel paguocBsizu W TeneBuaeHus. HHTepdepeHmus cBera. DJIEKTpOMarHUTHas
MIpUPOJIa CBETA.

49 IIpenomiienne cBeta. PU3MUYECKUM CMBICH IOKazaresis IpesnomieHus. Jlucnepcus cBera.
IIBera Temn.

50 Cnekrporpad 1 cneKTpockon. TUIBI ONTHYECKUX CIEKTPOB.

51 CnexrpanbHblii aHanu3. [lormomenne M HCIMycKaHWEe CBeTa aroMamu. l[IpoucxoxxaeHue
JINHENYaThIX CIIEKTPOB.

52 | K/p Ne 5. «ONEKTPOMarHuTHOE TIOJIEY.

Crtpoenue atoMa 1 aTOMHOT0 siipa. Ucnosib30BaHue JHEPruu aTOMHbIX siaep (16 1)

53 PannoakTUBHOCTh KakK CBUJIETENBCTBO CJIOKHOIO CTPOEHHUs aToMoB. Mojenu aToMoB. OmbIT

Pezepdopna.




54

Pa[[I/IOElKTI/IBHbIe MMpeBpalICHUA aTOMHBIX SAJCP.

55 DKCrepuMEHTaIbHbIE METOIbI UCCIIEOBAHUS YACTHII.

56 HUTB Ne 02-15 JI/ p Ne 5. «3yuenue aenenus siapa ypana 1o ¢pororpaduu TPEKOBY.

57 OtkpsiTHe TPOoTOHA. OTKPHITHE HEUTPOHA.

58 CoctaB atromHOro s11pa. MaccoBoe 4ncio. 3apsa0Boe YHCIO.

59 Snepusie cunbl. DHeprus cBsa3u. Jledext macc.

60 Henenue saep ypana. Llernnas peakiusi.

61 UTB Ne 02-15 JI/ p MNe 6. «3yd4eHue TPEKOB 3apsDKEHHBIX YacTUI[ IO T'OTOBBIM
dororpadusim».

62 | SAnmepHsblil peakTop. ATOMHAsI SHEPreTUKA.

63 | buonornyeckoe neHCTBHE paHAIIHH.

64 3aKoH paIMOaKTHBHOTO pacraja.

65 TepMosinepHas peakiusi. DIeMEHTapHbIC YACTUIIBI. AHTUYACTHIIBI.

66 | AODMHHHCTpaTHUBHAs UTOrOBas KOHTPOJIbHAs paboTa.

67 | [loBTopenne mo Temam: 3aKOHbI B3aUMOJEWUCTBUS W JABW)KEHHUS Tel. MexaHHUYecKue
KoJe0aHus U BOJTHBL. 3BYK.

68 | [loBTOpeHue no TemMam: DieKTpoMarHuTHoe nosue. CTpoeHrne aToMa U aTOMHOTO sijipa.
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