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1. MosicHuTEeIbHAS 3ANIMCKA

Pabouas mporpamma 1o yueOHOMY npeamery «Pusnka» s 7-9 KI1accoB OCHOBHOM IIKOJIBI pa3padoTaHa B COOTBETCTBUH aBTOPCKOM
MpOrpaMMOi OCHOBHOTO 00111eT0 00pa3oBanus «dusuka. 7—9 kiaccel : paboure mporpamme / coct.®50 E. H. Tuxonosa. — 5-e u3j., nepepad. — M. :
Hpoda, 2015 —400 c.»

Hean uzydenust Gu3NKA Ha ypOBHE OCHOBHOTO OOIIET0 0Opa30BaHUS:
® YCBOCHHUC YHAIIUMHCA CMBICIIAa OCHOBHBIX HOHATUH U 3aKOHOB (1)1/131/11(1/1, B3aMMOCBA3U MCKIY HUMU;
e (QopMupoBaHHE CHCTEMbl HAYYHBIX 3HAHUU O TpUpoje, €€ (YHIAMEHTAIBHBIX 3aKOHAX JJIsi TMOCTPOCHUS MPEACTABICHUS O (PU3MUECKOU
KapTHUHE MHPA;
e cucCTeMaTu3alus 3HaHUW O MHOrooOpa3uu OOBEKTOB M SBICHMHM MNPUPOJBI, O 3aKOHOMEPHOCTSX IPOLECCOB M O 3aKOHAaX (U3UKU JUIsS
0CO3HAHHS BO3MOYKHOCTH Pa3yMHOTO MCTOIb30BaHUS JOCTIKEHHUI HAYKH B TATbHEHIIIEM Pa3BUTUU [IMBUIIH3AINN;
e (opMupoBaHHE YOSIKICHHOCTH B TIO3HABAEMOCTH OKPY)KAIOIIIEr0 MHUpa M JOCTOBEPHOCTH HAYYHBIX METO/IOB €T0 U3yYCHHSI,
e  OpraHu3alys SKOJIOTUIECKOTO MBIIUICHHUS W IEHHOCTHOTO OTHOIICHHS K IPUPOJIE;
® DPa3BUTHE MO3HABATEIBHBIX HHTEPECOB M TBOPUECKHMX CITIOCOOHOCTEH yJaluXcs, a TAaKXKe HHTEpeca K PACIIMPEHHUIO U YTIyOJICHHIO (PH3UIECKUX
3HaHUH U BIOOpa PHU3MKH KaK MPO(UIBHOTO MPEIMETa.
JIoCTIDKEHHE ATHX IIeJIei 00eCTIeunBaeTCs PEIICHUEM CIISIYIONINX 3a1ay4:
* 3HAKOMCTBO YYalIMXCsl C METOJIOM HAYYHOTO MMO3HAHUS U METOJIAMH UCCIICOBAHUS OOBEKTOB U SIBICHUI MPHPO/IBI;
* MPHOOpPETCHHE YYAIIUMKCS 3HAHUH O MEXaHHYECKHX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX M KBAHTOBBIX SIBICHHSX, (PU3MUECKUX BEIUYHHAX,

XapaKTCPU3YIOIIUX 9TH SABJICHUA,
® (bOpMHpOBaHHC Yy ydamuxcsa y'MeHI/Iﬁ Ha6J'IIOI[aTb MNPpUPOAHBIC ABJICHUS W BBIIIOJIHATL OIIBITHI, J'Ia60paT0prIe pa6OTH H OKCIICPUMCHTAJIbHBIC
HCCICOO0BAaHUA C HUCIIOJIb30BaHUCM HU3MCPUTCIbHBIX HpI/I60pOB, HIHUPOKO IMIPUMCHSACMBIX B HpaKTHqCCKOﬁ JKHU3HHU,

* OBJIAJICHHUE YYAIIUMUCS TAKMMHM OOIIEHAYYHBIMH MOHATUSAMH, KaK IPUPOJHOE SIBIIEHUE, SIMIIUPUUYECKHU YCTAaHOBJICHHBIN (akT, nmpobiema, rumnoresa,
TEOPETUYECKUI BBIBOJ, PE3YIbTAT KCIIEPUMEHTAIILHON IIPOBEPKH;
* MOHUMAaHHE YyYallUMHUCS OTJIMYUIl HAyYHBIX JAHHBIX OT HENPOBEPEHHOW HH(pOpMAIMM, LEHHOCTH HAayKH s yJOBIETBOPEHHS OBITOBBIX,
MIPOU3BO/ICTBEHHBIX U KYJIBTYPHBIX TOTPEOHOCTEN UesioBeKa.

Pa6Gouasi nporpamma peammsyercsi B YMK «®usuka. 7-9 xnacce» (aBropsl: [lepsimkun A. B., I'yrauk E. M. u 1p.), KoTopslii npeiHa3HaueH
s 7-9 xnaccoB oOmieoOpasoBarenbHbIX yupexxaeHnid. YMK no ¢usuke Ilepsimkuna A. B. u ap. BXoAMT B KOMIUIEKC Y4eOHUKOB «BepTukaiby,
KOTOpBIE BKJIIOYEHBI B (hefiepalbHbI NepedyeHb Y4eOHHUKOB, PEKOMEHIYEMBIX K HCIOJB30BAaHMIO MPU PEATM3ALUU MMEIOIMIUX TOCYJapCTBEHHYIO
aKKpeIUTaLKI0 00pa30BaTENbHBIX MPOrpPaMM HadajJbHOrO OOIEro, OCHOBHOTrO oOIero, cpexHero oodumiero oOpasoBanust (mpuka3 MuHOOpHAyKH
Poccun ot 31 mapra 2014r. Ne 253). CoxepkaHue yuyeOHHUKOB COOTBETCTBYET (eepallbHOMY TOCYJapCTBEHHOMY 00pa30BaTEIbHOMY CTaHAAPTY
O0CHOBHOTO 001iero obpazoBanust (PI'OC OO0 2010 r.).

1. [Tépeumkun, A.B. ®usuka. 7 xnace. YaeOHUK aiist oOieoOpasoBarenbHbx yapexaenuii/ A.B. II€peimkun.-  M.: [Ipoda, 2018r.



2. [Iéppmkun, A.B. ®usuka. 8 knace. YuebHuk i o0meoopazoBarenbHbiX yapexkaeanii / A.B. [1é€peimkun. — M.: [lpoda, 2018 .
3. [épeimkun, A.B. @usnka. 9 xnacc. YueOHuk s odmeo0pazoBarensubix yapexaeaui/ A.B. [Iépeimkun, E.M. I'yrauk.-  M.: Ipoda,
2018 r.
4.. Ieppimkun, A.B. Coopruk 3amad o ¢usmke: 7-9 ki.: k yueOnukam A.B. Ilepeimkuna u ap. «®@usuka. 7 kinacey, «Dusuka. § xmacey,
«Duzuka. 9xmace»/ A. B. Ilepsitkun; coct. I A. JIoH10Ba, - 7-€ U31., epepad. u gom. — M.: U3garenscTtBo «IK3ameny, 2016. —269c¢

Mecrto npeamera B yueOHOM IJIaHe 00pPa30BaTEIbLHOI0 YUpesKIeHHUs

Pabouass mporpamma paspabortana B cooTBeTcTBUM C¢ DenepanbHbiM Oa3UCHBIM (00pa3oBaTENbHBIM) Y4€OHBIM IUIAHOM JJIsi 00pa30BaTENIbHBIX
yupexsienuit Poccuiickoit @enepanu u yue6Horo miaHa YOV « IlpaBocnaBhoit rumuazuu Ne 38.» Ha usyuenue ¢pu3mku B OCHOBHOHM WIKOJIE
otBoUTCS 238 ydeOHBIX YacoB B 7 — 9 kitaccax. PacnipeneieHrne yaeOHBIX 4acOB 10 KJlaccaM MPEACTaBICHO B TaOHIIe:

Kaacc KoJsmyecTBo yueOHbIX Helesib B yueOHoM roay | KoamuecTtBo yacos B Heneno | KosmuecTBo 4acoB B roj
7 34 2 68
8 34 2 68
9 33 3 99

Hroro 238 y4eOHBbIX 4acoB

HN3meHeHnsl, BHeCeHHbIE B AaBTOPCKYIO IPOrpamMmy
Ha usyuenue ¢pusuku B 9 xiracce OOII OOO otBoautcss 3 Yaca B HEJENIO, B aBTOPCKOM mporpamMmme — 2 4aca. B ¢Bsizu ¢ 3TUM B paboyeit
MporpaMMe pa3felibl Kypca pacilupeHbl B COOTBETCTBHH C MPUMEPHON TPOTPaMMOIA.

Tema KOJIHYECTBO YaCOB KosunuecTBo yacos
0011 00 aBTOpPCKasi NporpamMmma

3aKoHbI B3aUMOAEHCTBUS B 31 23
JABUKEHUS TeJT

Mexanuuyeckue K0J1e0aHHA U BOJIHBI. 15 12

3ByK

JIeKTPOMArHUTHOE T0JIe 25 16
CTpoenue aToMa H ATOMHOIO SIIpa 20 11
Ctpoennue u 3Boaiouus Beerennoii S 5




Ilnanupyembie pe3yJibTaTbl OCBOCHHSI Y4e€0OHOI 0
npeamera «Pusuka»

JIMYHOCTHBIMH pe3ybTaTaMu 00ydeHHsI (pU3HKe B OCHOBHOM HIKOJIE SBIISIOTCS:

° C(l)OpMI/IpOBaHHOCTB MMO3HAaBATCJIbHBIX HHTCPECOB HA OCHOBC PA3BUTHA HHTCIIICKTYAJIbHBIX U TBOPYCCKUX crocoOHoCTEMH yJamuxcs,

° Y6C)KJICHHOCTI) B BO3MOKHOCTH IIO3HAHUSA TPUPOJIBI, B H€O6XOI[I/IMOCTI/I Pa3yMHOT'O HCIIOJIb30BAHUA I[OCTI/I)K@HI/II\/'I HAayKU U TEXHOJIOTHH
JIIsL )IaJ’IBHeI\/IIIHCFO Pa3BUTHA YCIOBCUCCKOTO O6III€CTBa, YBAXCHUC K TBOpHAaM HAYKW MW TCXHUKH, OTHOIICHUEC K (1)I/ISI/IKC KaK OJJICMCHTY
o011e4enoBeuecKoi KyabTyphl;

® CaMOCTOATEIBHOCTh B IPUOOPETEHUH HOBBIX 3HAHUHN U MPAKTUYECKUX YMEHMIA;

® TOTOBHOCTH K BI)I60py KU3HCHHOI'O IIYTH B COOTBETCTBUH C COOCTBEHHBIMHA HHTCpPECAaMHU U BO3BMOKHOCTSAMMU,

® MOTHBaIUA O6p330B3TCJ'IBHOI>i ACATCIIBHOCTH IIKOJHbHUKOB Ha OCHOBE JIMYHOCTHO-OPUCHTHUPOBAHHOT'O IMOAXO0JA4,

¢ (QopmMupoBaHNE IEHHOCTHBIX OTHOIICHUH APYT K APYTY, YIUTEII0, aBTOPaM OTKPBITUI N M300peTeHHH, pe3ynbTaTaM 00y4eHHs.

MeTanpeaMeTHBIMH pe3yJIbTaTaMH 00ydeHNs PU3UKE B OCHOBHOM IIIKOJIC SBIISIFOTCS:

®  OBJAJCHHC HaBBIKAMH CAMOCTOSITEIFHOTO NMPHOOPETEHUS HOBBIX 3HAHWH, OPTaHM3ALUN y4eOHOW NESTETbHOCTH, MOCTAHOBKH IIEJICH,
TUTAHUPOBAHMSI, CAMOKOHTPOJISI M OIIEHKHU PE3YJIbTaTOB CBOCH JEATENbHOCTH, YMEHHSIMU IPEIBUACTH BO3MOXKHBIE PE3YIbTaThl CBOUX ACHCTBHI;

®  [OHMMaHHE PA3NIUYUN MEKAY UCXOTHBIMH (PaKTaMHU W THIIOTE3aMHU Ul UX OOBSICHEHHMS, TEOPETHYECKUMH MOJICISMHU U pPeaJbHBIMU
00beKTaMH, OBJIA/ICHHE YHUBEPCALHBIMH YICOHBIMH JICHCTBUSAMH Ha IIPUMepax TUIOTE3 Ui OOBbSICHEHNS N3BECTHHIX (DAaKTOB M SKCIEPHUMEHTAIBHOM
IIPOBEPKH BBIIBUT'AEMBIX TUIIOTE3, Pa3pabOTKN TEOPETUUECKIX MOJIENIEH MPOIECCOB WU SIBIICHHIA;

e  (QopmupoBaHne yMEHHMH BOCHPUHHMMATh, IEpepadaTHIBATh U IMPEIbABIATH MH(POPMAIMIO B CIOBECHOH, OOpa3sHOI, CHMBOJIMYECKON
dopmax, aHaNM3UpOBaTh U IepepadaThIBaTh MOJIYYECHHYO HH(OpMAIMIO B COOTBETCTBHHM C ITOCTABJICHHBIMU 3a/lauaMH, BBIIEISATH OCHOBHOE
coJiepKaHHe MIPOYUTAHHOTO TEKCTa, HAXOJUTh B HEM OTBETHI Ha MOCTABJICHHBIE BOIIPOCHI U M3JIaraTh €ro;

®  MpHOOpETEHHE OIbITa CAMOCTOSTEIBHOTO TIOMCKA, aHAIN3a U 0TOOpa HHPOPMAIMHU'C UCTIONBF30BAaHUEM PA3IMYHBIX HICTOYHHKOB U HOBBIX
MH(OPMAIIMOHHBIX TEXHOJIOTUH VISl PEIICHHS O3HABATEIbHBIX 3a/1ay;

®  DPa3BUTHE MOHOJOTMYECKOM W JUAIOTHYECKON peuM, YMEHMs BbIpa)kaThb CBOM MBICIM M CHOCOOHOCTH BBICIYIIMBAaTh COOECEIHUKA,
MOHMMATh €r0 TOUKY 3pEHHUs, IPU3HABATh [IPABO JPYTOro YeJIOBEKa HA MNHOE MHEHHUE;

®  OCBOEHHE ITPUEMOB JICHCTBUI B HECTAHAPTHBIX CUTYALIUAX, OBJIQJICHUE BPUCTUYECKUMHU METOIaMU pelleHus IpoOieM;

e  (opMupoBaHHE yMEHHIl paboTaTh B TpyNIe C BBINOJHEHHEM pPa3IMYHBIX COLMAIBHBIX POJIEH, MPEACTaBIsATh U OTCTaUBATH CBOU
B3TJIS1/1bI U YOEXKIEHUS, BECTH JIUCKYCCHIO.



IIpexmeTHbIe pe3yjbTaThl 00yueHUus1 GunkKe
Y4yeHuk 7 Kj1acca HAyYMTCH:

* pacro3HaBaTh MEXaHUYECKUE SIBJICHUS U OOBIACHATH HA OCHOBE MMEIOIIUXCS 3HAHUM OCHOBHBIE CBOMCTBA WJIM YCJIOBUS MPOTEKAHUS 3TUX
SIBJICHUH: paBHOMEPHOE MPSMOJIMHENHOE IBUKEHIE, CBOOOHOE MaIeHUE TeJl, MHEPIUs, B3aUMOICUCTBHUE Tell, Tiepeaaya TaBJIeHUs TBEPIBIMU TeIaMH,
KHUJKOCTSMHU U Ta3aMu, aTMOC(HEpHOE TaBJICHHE, IIJITABAHKUE TEJl, pAaBHOBECHE TBEPBIX TEIL.

* ONHUCHIBATh HM3yYCHHBIC CBOWCTBA TEI M MEXaHUYECKUE SIBJICHUS, MCIOJB3ys (PU3NUECKUe BETUYUHBI: MyTh, CKOPOCTh, Macca Tela,
MJIOTHOCTh BEIIECTBA, CHUJIA, JaBJICHUE, KHHETUUYECKas SHEPrHs, MOTCHI[MAIbHAS JHEPrus, MEeXaHuueckas paboTa, MexaHuudeckas MomiHocTb, KIIJI
MPOCTOTO MEXaHW3Ma, CUJIa TPEHHUS; IPU OMMCAHWUU TTPABUIBLHO TPAKTOBATh (DM3UUYECKUN CMBICI UCTIOIB3YEMBIX BETMYNH, UX 0003HAYCHUS U €T MHUIIBI
M3MEPEeHUS, HAaXOAUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUINHY C IPYTUMHU BEITNYUHAMU.

* AHAJIM3UPOBATH CBOMCTBA TEJI, MEXaHUYECKUE SIBJICHHUS] M TPOIECCHI, UCTOB3Ysl (U3UMUECKUE 3aKOHBI W MPHUHIUIBI: 3aKOH COXpPaHEHUS
SHEPTHUH, PABHOJEHCTBYIOIIAs cujia, 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena; MpU 3TOM pazaudaTh CIOBECHYIO (OPMYITHUPOBKY 3aKOHA U €T0
MaTeMaTUYECKOE BhIPAXKEHHUE.

* pa3MyaTh OCHOBHBIC MMPU3HAKY U3YYCHHBIX (PU3UUYECKUX MOJICIICH: MaTepraibHas TOUKa, MHEPIHATbHAs CUCTeMa OTCUYETa.

* pemaTh 3a7a4d, UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI (3aKOH COXpaHEHUs dHEPruu, 3akoH ['yka, 3akoH [lackais, 3akoH Apxumesna) u GopMyJIbl,
CBS3BIBAIOIINE (DU3UMYECKUE BEIMYHUHBI (ITyTh, CKOPOCTh, Macca TeJa, IUIOTHOCTh BEIIECTBA, CHJIA, IaBJICHUE, KWHETHYECKask SHEPIusl, MOTCHIIHaabHas
SHEPTHsi, MeXaHW4yeckas paboTa, MexaHudeckas MoirHocTh, KIIJ] mpocroro MexaHusma, cujia TPEHHsI CKOJIBKEHHS): HA OCHOBE aHAIHM3a YCIOBHUS
3a/1a4¥ BBIJCIATH (PU3HMYECKUE BETMYUHBI U (DOPMYIIBI, HEOOXOMMBIC IS €€ PeIIeHUs, U IPOBOIUThH PACUETHI.

* pacrno3HaBaTh TEIJIOBBIC SIBJICHUS M OOBSICHATH Ha OCHOBE HMMEIOIIMXCS 3HAHWM OCHOBHBIC CBOMCTBA WJIM YCJIOBHUS TMPOTEKAHHS ITHUX
saBieHul: auddy3us, n3MeHeHne 00bEMa Tell IMpU HarpeBaHUU (OXJIAXKAEHUHU), OOJNbIIAas C)KUMAEMOCTh Ta30B, Majas CKUMAaeMOCTh >KHIKOCTEH U
TBEPJIBIX TET.

. pazinyarh OCHOBHEIE MpU3HAKKU MoAeaeH CTpPOCHUS rasos, JKUJIKOCTEHN n TBEPABIX TEN;
Ydyenuk 7 kj1acca 1moJry4uT BO3MOKHOCTh HAYYUThCH

e llcnonp30BaTh 3HAHUSA O MEXAaHUYECKUX SBICHHUSAX B ITOBCEOHEBHOM KM3HU JJI obecrieueHHns 0€30MIaCHOCTH pu O6paH_IeHI/II/I C HpI/I60paMI/I 151
TCEXHUYCCKHUMHU YCTPOﬁCTBaMH, AJI1 COXpAaHCHUA 300POBbA U CO6JHOI[CHI/IH HOPM 3KOJIOTUYCCKOTO IMOBECACHUA B OKPY)KaI'OH_IeI\/’I cpeace,

¢ TIPHUBOAUTL IMTPUMEPHI MPAKTUYCCKOT'O0 UCIIOJIBb30BaHUA (bI/I3I/IquKI/IX 3HaHUI 0 MEXaHWYECKUX SBJICHUSIX U (bI/I3I/I‘-ICCKI/IX 3aKOHax; UCII0Jb30BaHUA
BO300HOBJISIEMBIX HCTOYHUKOB SHEPTUHU; SKOJIOTHUICCKUX MOCJIEACTBUM UCCIEA0BAaHUI KOCMUYECKOTO IpOCTPaHCTBA,

¢ pPa3jin4aThb I'paHUllbl IPUMCHUMOCTHU (1)I/I3I/IHCCKI/IX 3aKOHOB, ITIOHUMAaThb BCGOGIJ_[I/Iﬁ XapakTep (I)YHI[aMeHTaHLHLIX 3aKOHOB (33.KOH COXpaHCHUA
MEXaHHUYECKOM BHCPFI/II/I) " OTPAaHUYCHHOCTDH UCTIOJIb30BAHU YaCTHBIX 3dKOHOB (SaKOH FYKa, 3aKOH ApXI/IMC,[[a n I[p.);



e qppuémMaM Mnoucka U (OPMYJIUPOBKU JOKA3aTEIbCTB BbIABUHYTBIX THUIIOTE3 U TEOPETHUECKUX BBIBOJIOB Ha OCHOBE 3MIIMPHYECKU
YCTaHOBJIEHHBIX (PaKTOB;

® HAaXOIUTh AJCKBATHYIO MPEUIOKEHHOW 3a1aue (GU3NIECKYI0 MOJIENb, pa3pemaTh Mpo0ieMy Ha OCHOBE MMEIOIIUXCS 3HAHHWMA 10 MEXaHHKE C
MCTIOJb30BAHUEM MAaTEMAaTHYECKOTO armapara, OIEHUBATh PEAIbHOCTh TOYUYEHHOTO 3HAUeHUS (PU3HMUECKON BEITMUMHEI.

® pa3nuyYaTh IPaHULBl NPUMEHUMOCTH (U3NYECKUX 3aKOHOB, NOHMMATh BCEOOLIUI Xapakrep (yHAaMEHTAlbHBIX (PU3MYECKUX 3aKOHOB U
OTPaHMYEHHOCTb UCIOJIb30BAaHUS YaCTHBIX 3aKOHOB;

e qmpuémMaM Moucka U (OPMYIUPOBKU JOKA3aTENbCTB BBIABUHYTBIX THUIIOTE3 W TEOPETHUECKUX BBIBOJIOB Ha OCHOBE SMIIMPHUUYECKU
YCTaHOBJIEHHBIX (PaKTOB;

® HaxOJWTh a/EKBAaTHYIO MPEIJIOKEHHON 3a/aue (U3NYECKYI0 MOJENb, pa3peniarb NpoOjieMy Ha OCHOBE HMMEIOLIUXCS 3HAHMM O TEMJIOBBIX
SIBIICHUSAX C UCII0JIb30BAHUEM MaTEMaTHUECKOTO anmapaTa 1 OL[eHUBaTh PEalbHOCTh MOJIYYEHHOTO 3HaYEHUS (PU3NYECKON BETUYUHBIL.

Ydennk 8 kiacca HAyYHTCH:

® pacCrio3HaBaTh TCIIJIOBEIC SABJICHUSA U O0OBSACHATH HAa OCHOBE UMCIOIINXCA 3HAHWM OCHOBHBIE CBOMCTBA HJIH YCJIOBUA MMPOTCKAHUSA 3TUX SIBJICHUI
TCIIJIOBOC PaBHOBECHUEC, UCITAPCHUEC, KOHACHCAIUA, IIJIABJICHUC, KpUCTAJIN3alluA, KUIICHUE, BJIAXKHOCTE BO34YyXa, Pa3JIMYHBIC CIIOCOOBI TCIUIONEPEaaYn,

® OIIMCBIBATh M3YYCHHBIC CBOMCTBA TEJI U TEIJIOBBIC SABJICHHS, UCIIOJIB3Ys Q)HSI/IIIGCKI/IG BCJIIMYHMHBI: KOJIMYECTBO TCIJIOTBI, BHYTPCHHSASA SHCPIUsd,
TEMIICpaTypa, YyACIbHas TEMIO0EMKOCTh BCIICCTBA, YACJIbHAas TCIJIOTA IIJIABJICHUA U nap006paSOBaH1/1${, yaciabHasA TCIUIOTAa CropaHus TOIIJIMBA,
KOB(b(bI/II_[I/ICHT IIOJIE3HOI'O ,I[CI>'ICTBI/I${ TCIIJIOBOT'O ABUTIATCIIA; IIPU OIIMCAHHUU IIPaBHUJIBHO TPAKTOBATb (1)I/I3I/ILI€CKI/II\/'I CMBICJI UCIIOJIB3YEMBIX BCIIMYUH, HUX
0003HaYEHUS U CAWHUIBI U3BMEPCHUSA, HAXOUTH (bOpMy.]'II)I, CBA3BIBAIONIUE TaHHYIO (1)I/I3I/ILI€CKYIO BCIIMYMHY C JPYTMMH BCIIUWYHUMHAMMU,

® AHAJIM3UPOBATDb CBOMCTBaA TEJ1, TCIIJIOBBIC ABJICHUSA W IIPOLUECCHI, UCIIOJIB3Ys 3aKOH COXPAaHCHH SHEPTHUU, pa3jindaTb CIOBECHYIO (bOpMYJ'H/IpOBKy
3dKOHAa U €ro MaTCMaTU4YCCKOC BbIPAKCHHUC,

® PA3JIn4aTh OCHOBHBIC IIPU3HAKHU Moz[eneﬁ CTPOCHHUA I'a30B, )KHHKOCTCﬁ u TBépI[bIX TCII,

® pCelIaTbh 3aJdavd, HCIOJIb3ys 3dKOH COXpAaHCHUA OSHCPIrMU B TCIUJIOBBIX IIPOLECCAX, (I)OpMy.]'ILI, CBA3BIBAIOIIHC (1)I/I3I/I‘IGCKI/IG BCIINYHHBI
(KOJ'II/ILIGCTBO TCIIOTHI, BHYTPCHHASA SHCPTHsA, TCMIICPATYypa, YACIbHAA TEMI0EMKOCTD BCIIICCTBA, YJACJIbHAA TCIJIOTA IJIABJICHUA U napoo6pa30BaHH;1,
YACbHAas TEMJIOTAa CropaHus TOILJIUBA, KOB(I)(I)I/ILII/IGHT IIOJIC3HOTI'O HeﬁCTBHH TCIIII0OBOTIO )IBI/Il"aTeJ'IH)Z Ha OCHOBC aHajin3a yCJIOBUSA 3aJa4W BBIACIIATH
(I)I/ISI/ILICCKI/IC BCINYHHBI U (1)OpMy.]'IBI, HeO6XO,Z[I/IMLIe JJIA eé peueHud, 1 IpOBOANUTH paC‘IéTLI.

® PACIIO3HABATL JJICKTPOMATI'HUTHBIC SBJICHUA U 0OBACHATL Ha OCHOBE HUMCIOIIHUXCA 3HAHUM OCHOBHBLIC CBOMCTBA MU YCJIOBUA NMMPOTCKAHUS 3TUX
SIBJICHUI QJICKTpU3alus TCII, BSaHMOﬂeﬁCTBHe 3aps10B, HAarp€BaHue MpOBOJHNKA C TOKOM, B3aHMOHeﬁCTBHC MarHuToB, I[CﬁCTBI/IG Mar"dmMTHOT O IIOJISI Ha
MPOBOAHUK C TOKOM, HpHMOJ’IHHCﬁHOG PaCIpoOCTPaHCHUC CBETA, OTPAKCHUC U ITPCIIOMIICHUC CBCTA,

® OIMUChIBATH M3YYCHHBIC CBOIiCTBa TeN U QJICKTPOMATrHUTHBIC ABJICHUSA, WCIIOJIb3Ys (I)I/IBI/I‘-ICCKI/IC BCIIMYHUHBIL: 3HeKTpI/I‘-IeCKI/II7I 3apsn, ChJia TOKa,
QJICKTPUYCCKOC HANPSAKCHUC, ISJICKTPUUCCKOC COIPOTUBJICHUEC, YACIBHOC COIPOTUBJIICHHUC BCHICCTBA, pa60Ta TOKa, MOIIHOCTH TOKa, (bOKyCHOC



PaCCTOAHUEC U ONTHUYCCKAsA CHJIa JIMH3bI;, IPHU OIMMCAHUW IIPAaBHUJIIbBHO TPAKTOBATH (1)I/ISI/I‘I€CKI/II71 CMBICJI HCIIOJIB3YEMbBIX BCIWYHH, UX 0003HaYeHUsI U
€IMHUIIBI I3MEPEHHS; YKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMH BEITHUYNHAMU;

® AHAJTM3UPOBATH CBOMCTBA TeJl, YJIEKTPOMArHUTHBIC SIBIICHUS M TIPOIIECCHI, UCTIOB3Ys (PU3MUYECKHE 3aKOHBI: 3aKOH COXPAHEHHUS IEKTPHUIECKOTO
3apsiga, 3akoH OMa JuIsl yyacTka 1end, 3akoH Jkoyns - JleHna, 3aKoH NpSMOJIMHEWHOTO paclpoCTpaHEHMs! CBETAa, 3aKOH OTPA)KEHUsSl CBETAa, 3aKOH
MIPEIOMIIEHHUS CBETA; MPU ATOM Pa3JInyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BhIPAKEHUE;

e peliath 3aJaud, UCHoJIb3ys (u3nueckue 3akoHbl (3akoH Oma a8 ywactka nenu, 3akoH Jxoyns - JleHma, 3akoH NpSMOJIMHEWHOTO
pacnpoCTpaHEHUsl CBETA, 3aKOH OTPa)X€HUSI CBETa, 3aKOH IPEJIOMIJIEHUs CBeTa) M (POPMyIbl, CBs3bIBaIOIINE (U3NYECKHE BEIUYMHBI (CHJIa TOKAa,
AIIEKTPUYECKOE HANpPSDKEHUE, 3JIEKTPUYECKOE CONMPOTHBIICHHE, YAEIbHOE COMNPOTHBIIEHHE BeEIIeCTBa, paboTa TOKA, MOIIHOCTH TOKa, (POKyCHOE
paccTosiHUE W ONTHUYECKasl CUJIa JTUH3bI, GOPMYIIbl pacdéra MEKTPUUYECKOTO CONPOTUBIECHUS MPH MOCIEI0BATEILHOM U MApAJJIEIbHOM COEIMHEHUH
MIPOBOJHUKOB); HA OCHOBE aHaJM3a YCIOBHUS 33/1a4d BBIACIATh (PU3NUECKHE BEIUYUHBI U (HOPMYIIbI, HEOOXOIUMBIE JUIs €€ pelleHus, U MPOBOJUTH
pacyé€Thl.

Yuyenuk 8 Ki1acca IMOJYYUT BO3MOKHOCTb HAYYUTHCH:

J WCIO0JIb30BATh 3HAHMSI O TEIUIOBBIX SBJICHUSAX B MOBCETHEBHOM XM3HU AJIsl oOecnieueHrs 0e30MacHOCTH IpU 00palieHny ¢ pudopamMu u
TEXHUYECKUMHU YCTPOWUCTBAMH, JUIS COXPaHEHHUS 3/I0pPOBbsi M COONIOACHHS HOPM SKOJIOTMYECKOTO IMOBEACHUS B OKpYXKAloUlell cpene; MpUBOAUTH
MIPUMEPBI KOJIOTHUECKUX MOCIeACTBUN paboThl ABUrareneil BHyrpeHHero cropanus (IBC), TemIoBbIX U THAPOIIEKTPOCTAHIINIA;

L4 IIPHUBOJUTH IIPUMEPHI ITPAKTUYCCKOI'O MCII0JIb30BaHUA (bl/ISI/ILIeCKI/IX 3HAHWH O TEIJIOBBIX SIBJICHUSAX,

L4 pas3inydaTth I'paHUlbl IPUMCHHUMOCTHU (1)I/ISI/ILIeCKI/IX 3aKOHOB, ITIOHHMMATb BCCO6H.IHI>1 XapakTep (bYH,Z[aMeHTaJ'IBHHX (bI/IBI/I‘ICCKI/IX 3aKOHOB
(SaKOH COXpPaHCHUA SHCPIruU B TCIIJIOBBIX npoueccax) " OI'paHUYCHHOCTD HMCIIOJIb30BAHUA YaCTHBIX 3aKOHOB;

L4 HpI/IéMaM IIOUCKa H Q)OpMYJ'II/IpOBKI/I A0Ka3aTCJIbCTB BBIABHUHYTBHIX THUIIOTEC3 U TCOPCTUUCCKHUX BBIBOJOB Ha OCHOBC SMIIMPUYCCKU
YCTaAHOBJICHHBIX (1)8.KTOB;

L4 HaxO4UThb aICKBATHYIO HpeHHODKeHHOﬁ 3aJa4c (I)I/ISI/I‘IGCKYIO MOZCIJIb, Pa3pCllaTb HpO6J'I€My Ha OCHOBE MMEIOIMXCS 3HAHUM O TEIIOBBIX
SABJICHUAX C UCIIOJIB30BAHUCM MATEMATHUYCCKOTO aIlllapaTa U OLCHUBATH PCAJIBHOCTD MMOJIYYCHHOTO 3HAUCHUSA (bHSquCKOﬁ BCJIIMYUHEI.

L4 HCIIOJIb30BATH 3HAHUA O BJICKTPOMAIHUTHBIX SABJICHUAX B MMOBCEIHEBHON KU3HM IS oOecneueHust 0€30MaCHOCTH npu O6paI_I_[eHI/II/I C
HpI/I60paMI/I U TCXHUYCCKUMU YCTpOﬁCTBaMH, UL COXpaHCHUS 30POBb U CO6J'II-0,I[€HI/I$I HOPM 35KOJIOTHYCCKOTO MOBCACHUS B 0pr>1<a}omel71 cpeac,

L4 NPUBOIUTH ITPUMEPHI MIPAKTUYCCKOT'O UCIIOJIb30BAHUA (1)I/I3I/I‘ICCKI/IX 3HaHHUH O QJICKTPOMATrHUTHBIX ABJICHUAX,

° pas3jindatb T'paHULbl TPHUMCHUMOCTH (I)I/ISI/I‘-ICCKI/IX 3aKOHOB, INIOHUMAThb BCCO6I.I.IPII>1 XapakKTep (I)YH,I[aMCHTaHLHLIX 3aKOHOB (SaKOH

COXpaHeHI/Iﬂ BHCKTpI/I‘-IeCKOFO 3ap;ma) n Ol"paHI/ILIeHHOCTL HCIIOJIBb30BaHUS YaCTHBIX 3aKOHOB (3aKOH OMa JJIA y‘-IaCTKa e, 3aKOH I[)KOYHH '.HCHI_[a nu
p.);

° HpI/IéMaM HOCTpOCHI/IH (I)I/I3I/IIICCKI/IX MOI[CHCﬁ, JIOUCKaA H Q)OpMyHHpOBKI/I JOKA3aTCJIbLCTB BBII[BI/IHYTLIX THUIIOTE3 H TeOpeTI/I‘-IeCKI/IX
BBIBOJIOB HA OCHOBC 3MHI/IpI/I‘-IeCKI/I YCTaHOBHeHHLIX (paKTOB;



. HAXOJUTh AJCKBATHYIO NPEUIOKEHHOW 3anade (PU3MUECKYI0 MOJelNb, pa3pemiath MpoOjieMy Ha OCHOBE HMEIOIIMXCA 3HAHWHA 00
AJIEKTPOMArHUTHBIX SBJICHHUSX C MCIOJb30BAaHUEM MAaTEeMaTHYECKOTO amnrapara ¥ OLEHMBATh PEaTbHOCTh IMOJYYEHHOTO 3HAa4YeHUs (U3HUYECKOM
BEJINYMHBI.

YdeHuk 9 kinacca HAyYUTCH:

J pacro3HaBaTh MEXaHUUYECKHE SBICHHUS M OOBSICHATH HA OCHOBE MMEIOIIMXCS 3HAHWI OCHOBHBIE CBOWMCTBA WJIM YCJIOBHS MPOTEKAHUS
9TUX SBJICHUN: PAaBHOMEPHOE M PAaBHOYCKOPEHHOE IMPSIMOJIMHEHHOE IBHKEHHE, CBOOOTHOE MaJIeHUE Tell, HEBECOMOCTh, PABHOMEPHOE JBM)KEHUE 10
OKPYXHOCTH, UHEPIIUS, B3aUMOJICHCTBUE TEN, TIepeava JaBieHUs] TBEPIBIMU TEIaMH, )KUIKOCTSIMHU U Ta3aMu, aTMoc(hepHOe JaBiIeHUE, TUIaBaHUE Tel,
paBHOBecHe TBEPABIX TeN, KojebaTenbHOE ABMKEHUE, PE30HAHC, BOJTHOBOE JIBU)KEHUE;

. OTIMCBHIBATh U3YYCHHBIC CBOMCTBA TEJ M MEXaHUUYECKHE SIBJICHUS, UCTIONB3Ys (PM3UUYECKHUE BEIMYUHBI: TYTh, CKOPOCTh, YCKOPEHHE, Macca
Tena, IUIOTHOCTh BEIEeCTBa, CUJia, AaBJIEHUE, UMITYJIbC Tela, KHHETUYEeCKasi SHEPrus, MOTEHIMaIbHAsL SHEPTUsl, MeXaHu4ecKasi paboTa, MexaHndecKas
MoiHocTh, KITJ[ mpoctoro mexanusma, cusia TpeHUs, aMILUIUTY/a, IEPUOJ U 4acTOTa KoJebaHui, AJTMHA BOJHBI U CKOPOCTh €€ paclpoCTpaHEeHUs; TpU
OMMCAHWUU TMPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICH HCIOJB3YEMbIX BEIMYMH, MX O00O03HAUEHUS W E€IUHUIBI U3MEpEeHHs, HaXOAUTb (OpMYIIbI,
CBSI3BIBAIOILME JAHHYIO (U3NYECKYIO BEJIMYMHY C APYTUMU BEIHMUNHAMU;

J aHAJIM3UPOBATh CBOMCTBA TeJl, MEXaHUYECKUE SIBJICHUS U MPOLECCHI, UCTONb3ysd (GU3NYECKUE 3aKOHBI U MPUHIUIIBI: 3aKOH COXPaHEHUS
SHEPIruu, 3aKOH BCEMUPHOTO TATOTEHUSA, paBHoAeHcTBYromas cuwia, I, II u 111 3akonsl HproTOHA, 3aKOH COXpaHEHUSI UMITyJIbCca, 3aKOH ['yka, 3aKOH
[Tackans, 3akoH ApxuMesa; Ipyu 3TOM pa3inyaTh CIIOBECHYIO (POPMYIHPOBKY 3aKOHA U €r0 MaTeMaTUUYECKOE BhIPaKECHHE;

J pa3nuyaTh OCHOBHBIE MPU3HAKU W3YUYEHHBIX (PM3UUYECKUX MO/IENIeH: MaTepraabHas TOUKa, MHEepIHalbHas CUCTeMa OTCUéTa;

J peuiarth 3a7ayu, UCIOJIb3Ys (pU3NUecKue 3aKOHBI (3aKOH COXPAHEHUS SHEPrUH, 3aKOH BCEMHPHOTO TATOTEHUS, IPUHLIUI CYIIEPIO3ULIUU
cun, I, II m III 3akonsl HprOTOHA, 3aKOH COXpaHEHHMs WMIYJbca, 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena) u (GOpPMYIIbI, CBS3BIBAIOIINE
¢dbuznueckue BeIHUYUHBI (ITyTh, CKOPOCTh, YCKOPEHHE, Macca Tela, MJIOTHOCTh BEIIEeCTBA, CHJIA, JAaBICHUE, UMITYJbC Tella, KUHETUYECKas SHeprusd,
MOTEHIIMATbHAS SHEPrus, MeXaHudyeckas pabora, MexaHuyeckas moirHocTh, KIIJ[ mpoctoro mexaHusma, cuia TPEHUS CKOJBXKEHHS, aMILUIUTY/A,
MEPHO/J] ¥ YaCTOTa KoJeOaHu, TMHA BOJIHBI U CKOPOCTh €€ paclpocTpaHEeHHs ): Ha OCHOBE aHaM3a YCIOBUS 3a7au BbIACTATh GU3NUYECKUE BEITMUUHBI
1 (HOpMyIbL, HEOOXOAUMBIE IS €€ PelIeHus], U TPOBOJUTH PACUETHI.

. pacrno3HaBaTh dJEKTPOMArHUTHEIE SIBJICHUS U OOBSICHATH HA OCHOBE MMEIOIINXCS 3HAHUI OCHOBHBIE CBOIMCTBA MU YCIIOBUS MPOTEKAHUS
ATUX SIBJICHUMN: DJIEKTpU3alUsl TeJl, B3aMMOJCHCTBUE 3apsi0B, HarpeBaHUE MPOBOJHUKA C TOKOM, B3aUMOJEHCTBME MAarHUTOB, 3JEKTPOMArHUTHAas
WHIYKIUS, JEHCTBUE MArHUTHOTO MOJISI Ha NMPOBOJAHUK C TOKOM, MPSAMOJUHEHHOE pPACIPOCTPAHEHHE CBETA, OTPaXEHUE M TNPEJOMIICHHE CBETA,
JTUCIIEPCHS CBETA;

. OTIHCHIBATh U3YUEHHBIC CBOMCTBA TEN W AIIEKTPOMATHUTHBIC SBICHUS UCTONB3Ys (GU3NUYECKUE BEIUUMHBI: dJICKTPUUECKUHN 3apsij, CUia
TOKa, DJIEKTPUYECKOE HAMPSDKEHUE, DIIEKTPUIECKOe COTPOTHBIICHUE, YEIbHOE COTPOTHBIICHNE BEIIECTBa, paboTa TOKAa, MOITHOCTh TOKA, (POKYCHOE
paccTosiHME M ONTUYECKasl CHUja JIMH3BI; IPHU OTMHMCAHWUU MPABHJIBHO TPAKTOBATh (PM3UUYECKHA CMBICI HCHOJB3YEMbBIX BEIWYMH, UX OOO3HAYCHUS H
€AMHUIBI U3MEPEHUSL.

. pacrmo3HaBaTh KBAaHTOBBIC SIBIICHUS M OOBSICHITH HA OCHOBE MMEIOLIUXCS 3HAHWI OCHOBHBIE CBOWMCTBA WJIM YCJIOBHSI MPOTEKAHUS ITUX



SIBJICHUI: €CTCCTBCHHASI U UCKYCCTBEHHAS PaJIMOAKTUBHOCTH, BOSHUKHOBEHHUE JIMHEHYIATOTO CIICKTPA U3ITyUCHHUS;

o OTIMCHIBATh U3yUCHHBIC KBAHTOBBIC SIBJICHUS, UCTIONB3YS (PH3UUYCCKHE BEIUYHHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U
9acToTa CBETa, MEPUOJ TOJypaclaja; Mpyu OMHCAHWH IMPABWIBHO TPAKTOBATHh (PM3MUECKUN CMBICT HCIOJIB3YEeMBIX BEIWYMH, WX O0003HAYCHHS U
SIMHUIIBI M3MEPCHHMsI; YKa3bIBaTh (HOPMYIIBI, CBS3BIBAIONIUE JAHHYIO (U3WYCCKYIO BEIMYUHY C JPYTMMH BEIWYMHAMHY, BBIYHCISATH 3HAYCHHE
(hbU3UYECKON BEITUYHNHBL;

° aQHAJIM3UPOBATh KBAHTOBBIE SIBJICHUS, UCTOJB3Ysl (PU3MUECKHE 3aKOHBI W MOCTYJAThl: 3aKOH COXPAHEHUsI PHEPTUH, 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3aps/ia, 3aKOH COXPAHEHUSI MAaCCOBOTO YMCIIa, 3aKOHOMEPHOCTH U3JTyYEHHUS U TTOTJIONIEHHS CBETA ATOMOM;

° pa3nu4aTh OCHOBHBIE MTPU3HAKH TUIAHETAPHOM MOJIENIM aTOMa, HYKJIOHHOM MOJIENId aTOMHOTO SIpa;

° MPUBOJUTH TPUMEPHI TMPOSBICHHUS B MPUPOJAE M MPAKTHUUYECKOTO MCIOJIB30BAHUSA PATUOAKTUBHOCTH, SIACPHBIX U TEPMOSICPHBIX
peaKuuid, TMHENYaThIX CIIEKTPOB.

° pasnuyaTh OCHOBHBIC PU3HAKK CYTOYHOTO BpalieHus 3BE3HOT0 HebOa, nerkenus JIlynbr, CoHIA U TUTAHET O THOCUTEIHHO 3BE3,

° MMOHUMATh PA3JIMYMS MEXKY FTeTMOLEHTPUYECKON U TEOIIEHTPUYECKON CUCTEMAMU MHUpa.

Y4yenuk 9 kiacca moJy4uT BO3MOKHOCTh HAYUUTCS:

J WCIIOJIb30BAaTh 3HAHUS O MEXaHWYECKUX SBJICHMSIX B IOBCEJIHEBHOM JXM3HU JUIsl obOecredeHHs Oe30MacHOCTH MpU OOpalleHuH C
npudopaMu U TEXHUYECKHUMH YCTPOICTBaMHU, JUIsl COXPaHEHHUsI 3J0POBbs U COOIIOACHUSI HOPM SKOJIOIMUECKOT0 OBE/ICHUS B OKPYKaIOIIEH cpele;

J MPUBOJIUTh MPUMEPHI MPAKTUYECKOTO HUCMHOJIb30BAaHUS (PU3UUYECKHX 3HAHUM O MEXaHMYECKUX SIBICHUSX M (PU3MUECKUX 3aKOHAaX;
UCI0JIb30BaHUS BO30OHOBIISIEMBIX HICTOYHUKOB SHEPTUU; SKOJIOTUYECKUX MOCIEACTBHUM HCCIeI0BAaHUS KOCMHUYECKOTO IPOCTPAHCTBA;

J pa3nuyarh TPaHULBl MPUMEHUMOCTH (U3MUYECKUX 3aKOHOB, MOHMMATh BCEOOWIMH XapakTep (yHAaMEHTaJIbHBIX 3aKOHOB (3aKOH
COXPAaHEHHUS MEXaHHYECKOW SHEPruu, 3aKOH COXPAHEHHsI MMIYJbCa, 3aKOH BCEMHUPHOTO TSATOTCHHUS) U OTPAaHUYCHHOCTh MCIOJIb30BAHUS YAaCTHBIX
3aKOHOB (3akoH ['yka, 3aKkoH Apxumena u Ip.);

L4 HpI/IéMaM IIOUCKa H Q)OpMYJII/IpOBKI/I A0Ka3aTCJIbCTB BBIABHUHYTBHIX THUIIOTEC3 U TCOPCTUUCCKHUX BBIBOJOB Ha OCHOBC SMIIMPUYCCKU
YCTaAHOBJICHHBIX (1)8.KTOB;

L4 HaxOoJuThb aJCKBATHYIO HpeHHO)KeHHOﬁ 3aga4c (1)I/I3I/IIIGCKYIO MOJCIJIb, pPa3peiuaTb HpO6J'IeMy Ha OCHOBE HMEIOIIMXCSA 3HAHMI II0
MCXAaHUKE C UCITIOJIb30BAHUEM MATCMATHYCCKOT'O arrapara, OOCHUBATb PCAJIbHOCTD IMOJIYYCHHOT'O 3HAYCHU A (I)HSHqCCKOﬁ BCJIIMYMHEI.

L4 HCIIOJIB30BaTh 3HAHUS 00 OJICKTPOMAIHUTHBIX ABJICHUAX B MOBCEIHEBHOM KU3HU IS obecrieueHnss OE30MaCHOCTH npu O6paH_ICHI/II/I C
HpI/I60paMI/I U TCXHUYCCKUMU YCTpOﬁCTBaMH, UL COXpaHCHUS 30POBb U CO6J'II-0,I[€HI/I$I HOPM 35KOJIOTHYICCKOTO MOBCACHUS B 0pr>1<a}omel71 cpeac,

L4 NPUBOIUTH ITPUMCEPBI IIPAKTUYCCKOT'O UCII0JIb30BAHUA (1)143I/IHCCKI/IX 3HaHUH O OJICKTPOMATIHUTHBIX ABJICHUAX,

° pas3iiniatb T'paHULbl TPHUMCHUMOCTH (1)I/I3I/I‘-IGCKI/IX 3aKOHOB, INIOHMUMAThb BCCO6I.I.IHI>1 XapakKTep (I)YH,I[&MCHT&HLHLIX 3aKOHOB (SaKOH

COXpaHeHI/Iﬂ BHCKTpI/I‘-IeCKOFO 3ap;ma) n OTpaHI/ILIeHHOCTL HCIIOJJB30BaAHUS YaCTHBIX 3aKOHOB (3aKOH OMa JJIA y‘-IaCTKa e, 3aKOH I[)KOYJ'IH - .HCHI_[a n
p.);



. npuéMaM TMOCTPOSHHS (U3UYECKUX MOJEJCH, MOMcKa M (OPMYIUPOBKH J0KA3aTEIBCTB BBIIBUHYTHIX THUIIOTE3 M TEOPETHUECKUX
BBIBOJIOB HA OCHOBE AMITUPUYECKH YCTAaHOBIICHHBIX (haKTOB;

. HAXOJWUTh aJEKBAaTHYIO HPEAJIOXKEHHOW 3amade (pU3M4ecKyi0 MOAeNnb, pa3pemarh MpoOieMy Ha OCHOBE HMMEIOIIMXCS 3HAaHMH 00
AJIEKTPOMArHUTHBIX SBJICHUAX C MCIOJIb30BAaHHMEM MAaTEMaTHUYECKOIo armapara M OLEHUBAThb PEAJbHOCTb IOJYYEHHOTO 3HAa4YeHHs (pu3nueckoi
BEJINYMHBI.

° HCIO0JIb30BAaTh TOJY4YEHHbIE 3HAHMWS B IOBCEJIHEBHOM JKM3HM NIpU oOpallleHuu ¢ mnpudopamMu (CUHETYUK HOHU3HUPYIOUIUX YaCTHI,
JO3UMETD), JUTSI COXPAHESHHSI 37I0POBbS M COOJTIOJICHHSI HOPM SKOJIOTMYECKOTO TIOBEICHUS B OKPYKAIOIIEH Cpe/Ie;

L COOTHOCHUTDH 3H€pFI/IIO CBSI3 ATOMHBIX smep C )Ie(i)eKTOM MaccChI;

(] HpI/IBO)]I/ITI) HpI/IMepI)I BIIUAHU S paJII/IoaKTI/IBHBIX I/I3J'Iy‘-IeHI/II\/II Ha )XUBLIC OpFaHI/ISMBI; IIOHUMATh HpI/IHHI/IH HeﬁCTBHﬂ )IOSI/IMeTpa;

(] IIOHUMATh 3KOJIOTHUYCCKHEC HpO6J’IeMBI, BO3HHUKAIOIINEC HpI/I HUCITIOJIB30BAHUN aTOMHBIX 3J'IeKTpOCTaHHI/II71, " IyTH peHIeHI/ISI OTHUX npo6neM,
MEPCIIEKTHBBI UCTIOJIb30BAHUS YITPABISIEMOTO TEPMOSIJIEPHOTO CHHTE3A.

L] YKaSBIBaTI) O6HII/IC CBOﬁCTBa 1 OTJIINYHA IINIAHCT SGMHOﬁ prr[l'[I)I 1 INIaHCT-TUT'aHTOB, MaJIbIX TCJI COJ'IHG'—IHOI\/'I CUCTCMBI U 60J'IBH_II/IX
TIJIAaHET; TI0JIB30BATHCS KapTOH 3BE3HOTO HeOa MpH HAOIIOICHUSIX 3BE3THOTO HEeOa;

° pa3auvaTh OCHOBHBIC XapaKTEPUCTHKH 3BE3]1 (pa3Mep, IIBET, TEMITEpPaTypa), COOTHOCUTH IIBET 3BE3/IbI C €€ TeMITepaTypoii;

L4 pas3iindaTh TUIIOTE3bI O IMIPOUCXOKIACHUN CoTHEYHOM CUCTEMBEI.



Conep:kanme Kypca yueOHOro npeamera «@usuka
7 kiacc

(68 yacoB — 2 yaca B HeJ1eJI10)

BBenenue (4 4)

®dusnka — Hayka o npupoje. Pusndeckue sieHus. Gusndeckue cBoictBa Ten. Habmonenne u onvucanue pusnyeckux sisiennit. Gusndeckue
BeNUUYUHBIL. M3Mepenus pu3nueckux BEIUYMH: JJIMHBI, BpeMEHH, TeMneparypbl. @usndeckue npudopsl. MexayHapoaHas CUCTEMa eIUHUIL. TOYHOCTh
U MIOTPEIIHOCTh U3MepeHui. PU3HKa U TEXHHKA.

OPOHTAJIbHAS TABOPATOPHAS PABOTA

1. Onpenenenwre MeHb! JSICHUS H3MEPUTEITHLHOTO PUOOpa.

IlepBoHaYa/IbHBIE CBEAEHUS

0 cTpoeHnHu BemecTna (6 4)

Crpoenne BemecTBa. ONbITHI, JOKa3bIBAIOIIME AaTOMHOE CTPOCHHME BEIIECTBA. TeEIIOBOE JBH)KEHHME aTOMOB M MOJIEKYJI. BpoyHOBCKoe
newkenne. Juddy3us B razax, KHAKOCTIX M TBEPABIX Tenax. B3amMojeicTBHE dYacThIl BemecTBa. ArperaTHbleé COCTOSHHS BemiecTBa. Mojenu
CTpPOEHHUSI TBEPABIX Tell, >KUIKOCTeHl M Ta3oB. OObsSICHEHHE CBOWCTB ra3oB, JKUJIKOCTEM W TBEPABIX TEJI Ha OCHOBE MOJEKYJISPHO-KMHETUYECKUX
MpEJICTaBICHUM.

OPOHTAJIbHAS JTABOPATOPHA PABOTA

2. OmpenesnieHre pa3MepoB MajbIX TeJl.

B3aumopeiictBus Tei (23 4)

Mexanunyeckoe npwxkenue. Tpaekropus. [lyrs. PaBHOMepHOE U HepaBHOMepHOE ABMKeHHne. CkopocTh. ['paduku 3aBUCUMOCTH IIYTH U MOJTYJIs
CKOpPOCTH OT BpeMeHu aBwxeHus. Muepuus. WueptHocTh Ten. B3aumopeiictBue ten. Macca tena. M3mepenue maccesl tena. [moTHOCTH BeliecTsa.
Cuna. Cuna Tsxxectu. Cuna ynpyroctu. 3akoH ['yka. Bec tena. CBsA3p MeXIy CHION TSKECTH U Maccol Tena. Cuiia TSKECTU Ha JPYruX IUIaHeTax.
Junamometp. CiiokeHHe BYX CHJI, HAllPaBJICHHBIX MO0 OJHOH mpsMoii. PaBHoaeicTBytommas aByx cuil. Cuna Tpenus. @uznyeckas mnpupoia HeOECHbIX
Ten COJTHEYHOU CUCTEMBI.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTbI

3. U3sMmepenue macchl Tena Ha phlYakHbBIX Becax.

4. 3mepenue oobema Tena.

5. Ompenenenue MIOTHOCTH TBEPAOTO Tela.

6. ['panyupoBanue mpyKUHBI U U3MEPEHUE CHII AMHAMOMETPOM.

7. 3mepeHue CUITbI TPEHHSI ¢ TOMOIIBIO TUHAMOMETPA.

JlaBjieHue TBepPAbIX TeJ, KUAKOCTeH U ra3os (21 4)

HaBnenue. Jlapnenue tBepasix Ten. JaBnenue raza. OObsICHEHHE IAaBJICHUS Ta3a Ha OCHOBE MOJICKYJISPHO-KHUHETUYECKUX MPEICTaBICHUN.
[lepenaua naBneHus razamu u xuakoctamu. 3akoH [lackans. CooOmmaromuecs cocyasl. ATMochepHoe naBieHne. MeToapl u3MepeHus aTMochepHoro
naBieHus. bapomerp, MaHOMETp, IOPIIHEBOM KMIKOCTHBIN Hacoc. 3akoH ApxuMeza. Y cioBus IlaBaHus Tell. Bo3ayxomniaBanue.



OPOHTAJIBHBIE JIABOPATOPHBIE PABOTbI

8. OnpezneneHre BBITAIKUBAIONICH CHITBI, TEHCTBYIONIEH HA MOTPYKEHHOE B )KUIKOCTH TEJIO.

9. BeisicHeHue yCIOBHIA TUTAaBaHUS TeJla B )KHUIKOCTH.

Pa6ora u momHoCTh. JDHeprus (13 u)

Mexannueckast pabota. MomHocTb. [IpocTeie MexaHu3Mbl. MOMEHT cuibl. YCIOBHUS paBHOBECHUS pblyara. «30J0TO€ MPaBUIIO» MEXaHUKH.
Buner pasnoBecus. Kosddumuent nonesnoro pevicteust (KI1JI). Sueprus. [TorenumanbHas u kuHeTHueckas sHeprus. [IpeBpaiiienue sHepruu.

OPOHTAJIBHBIE IABOPATOPHBIE PABOTbI

10. BrrsicHeHHE yCTIOBHSI paBHOBECHS phlyara.

11. Onpenenenue KIIJl npu nogbeme Tena o HaKJIOHHON

IIJIOCKOCTH.

8 kiacc (68 u, 2 4 B Hee110)

TenuoBble siBjaenus (23 4)

TemnoBoe nBmxenue. TemnoBoe paBHOBecue. Temmepatypa. Buyrpennss sHeprus. Pabora u Temomnepenada. TerionpoBOAHOCTD.
Kongeknus. N3nydenne. KonruecTBo TemoTsl. Y aenbHas TEIUIOEMKOCTh. PacueT KonuuecTBa TEIUIOTHI IPHU TEMI000OMEHe. 3aKOH COXPAHEHUS U
MIPEBPALLEHUS] PHEPTUM B MEXAHWYECKUMX U TEIUIOBBIX mpoleccax. [lmaBneHue M oTBepAeBaHHE KPUCTAUIMYECKUX Ted. YJAeNbHas TemioTa
riaBneHus. Mcnapenne u konneHcauusa. Kumenwe. BrnaxHocTh Bo3ayxa. YaenbHas TeruioTa mapooOpasoBanus. OObsSCHEHHE H3MEHEHHUs
arperaTHOrO COCTOSIHUS BEIIECTBAa HA OCHOBE MOJEKYISIPHO-KHHETUYECKUX mpeiacTaBieHuid. [IpeoOpa3oBanue 3HEpPruy B TEIUIOBBIX MallldHAaX.
JlBurarens BHyTpeHHero cropanus. IlapoBas TypOuna. KIIJ[ TemyoBoro asurarens. DKOJIOIMYECKHE MPOOJIEMBbl MCIOIb30BAaHUS TEIJIOBBIX
MalIHH.

OPOHTAJIBHBIE IABOPATOPHBIE PABOThI

1. CpaBHEHHUE KOJMYECTB TEIJIOTHI IPU CMEIIMBAHUU BOJbI Pa3HOI TeMIepaTypsbl.

2. I3MepeHune yaenbHON TemI0eMKOCTH TBEPIOTO Tefa.

3. I3MepeHune BIaKHOCTH BO3IyXa.

JyeKTpUYecKue sBJjaeHns (29 u)

Onektpuszanus Ten. JlBa poja dJIEKTpUYECKHMX 3apsafoB. BsaumopeicTBue 3apsKeHHbIX Tell. [IpOBOJHMKHM, IHAIEKTPUKU H
MOJIYITPOBOJIHUKHU. OJIEKTPUYECKOE TMOJE. 3aKOH COXPAHEHUsS JJIEKTPUYECKOTO 3apsia. JlemmMocTh 2JIEKTPUYECKOro 3apsja. JIEKTPOH.
Crpoenue aroMa. DNEKTpUUYECKUN TOK. JIeMCTBHE RIIEKTPUYECKOrO IMOJISI HA JIEKTpUUYECKUe 3apsiabl. ICTOYHUKHM TOKA. DNEKTpUYECKas LENb.
Cwuita ToKa. DNeKTpuYecKoe HalpsKEeHUe. DIIEKTPUUECKOe coNpoTuBiIeHue. 3akoH Oma Juis ydyacTtka nenu. [lociaenoBarenbHoe U napajuieabHOE
COEIMHEHNE MPOBOJHUKOB. Pabora M MOIIHOCTH 3nekTpuueckoro Toka. 3akoH J[xoyns—Jlenma. Konpencarop. IlpaBuna GezonmacHocTH
npupadboTe ¢ AMEKTPOIPUOOPaMH.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTbI



4. COopka 37eKTPUIECKON e 1 U3MEPEHUE CUJIBI TOKA B €€ Pa3IUYHbBIX YUaCTKaXx.

5. U3mepenne HanpsoKeHUS HA PA3IMYHBIX y9aCTKaX AJIEKTPUUECKOH IIETIH.

6. PerynmpoBanue CHIIBI TOKAa PEOCTATOM.

7. I3mepeHune cOnpOTHUBIICHUS TPOBOAHHUKA TPY TIOMOIIIHA aMIIEPMETPa U BOJITMETPA.

8. 3mepenne MomHOCTH U pabOTHI TOKA B 3JIEKTPUIECKON JTaMIIe.

DJIeKTPOMATHUTHBIE siBJIeHUs (5 1)

OneiT Opcrega. MarnutHoe mnosie. MarHUTHOE MOJie MPSIMOrO0 TOKA. MarHuTHOE MoJieé KATYIIKU C TOKOM. [IOCTOSIHHbIE MarHUTHI.
MarsuTHoOe 1oJje NOCTOSHHBIX MarHuToB. MarHuTHoe mnoJie 3emun. B3anmopeiicTtBue MarHuToB. JelicTBME MarHUTHOTO MOJIsi HA IPOBOJIHUK C
TOKOM. DJIEKTPUYECKUN JIBUTATETb.

®POHTAJIbHBIE IABOPATOPHBIE PABOThI

9. COopka 21eKTpOMarHiTa v UCIIBITAHNUE €ro JICHCTBUS.

10. M3yueHue 31eKTpHUUECKOro IBUTATENSI TOCTOSTHHOTO TOKa(Ha MOJICNHN).

CgetoBble siBjieHus (10 4)

Ucrounuku cBeta. [IpsiMmonuneliHoe pacnipocTpaHeHue cBeta. Buaumoe npmkeHue cBetuwi. OTpakeHUe CBeTa. 3aKOH OTpaKeHUs CBETa.
[Tnockoe 3epkano. Ilpenomnenue cBera. 3akoH mpesjomiieHus cBeTa. JIuH3bl. DOKyCHOE paccTositHue JHMH3bl. OnTHYeckas cujia JIMH3BI.
N3o00pakenusi, naBaemple JIMH30M. [ 11a3 kak ontudeckas cucrema. ONTHYeCKUe MPUOOPHI.

OPOHTAJIBHAS JIABOPATOPHAS PABOTA

11. TlonyueHnue u3o0paxeHus MPU MOMOILHU JTUH3BI.

9 kaace (99 u, 34 B He/peJII0)
3akoHbl B3anMoaelcTBHS U ABHKeHusI T (31 1)

MarepuanpHas Touka. Cucrema orcyera. [lepememnienne. CKOpPOCTh NPSIMOJIMHEHHOTO pPaBHOMEPHOTO nBMXKeHHS. [IpsMonmHerHoe
PaBHOYCKOPEHHOE JIBH)KEHHE: MTHOBEHHAsI CKOPOCTh, YCKOPEHHeE, nepeMenienue. ['paguku 3aBUCUMOCTH KHUHEMATHYECKUX BEJIMUYUH OT BPEMEHU
MIPU PaBHOMEPHOM U PABHOYCKOPEHHOM JBMXEHUU. OTHOCUTEIHHOCTh MEXaHUUYECKOTO ABMXKEHUA. ['eolleHTpuueckas ¥ reauoleHTpUIecKas
cucteMbl mMupa. MHepruanbHas cuctema otcuera. 3akoHbl Hpiorona. CBoOojHoe maneHue. HeBecomocTh. 3aKOH BCEMHUPHOTO TITOTEHUS.
UckyccrBennblie cnyTHUKHE 3emuid. Mimmynbe. 3aKOH cOXpaHeHUsI UMITYJIbca. PeakTHBHOE JIBMIYKEHHE.

®POHTAJIbHBIE IABOPATOPHBIE PABOThI

1. UccnenoBanue paBHOYCKOPEHHOTO JBMKEHUS 0€3 HaualbHOW CKOPOCTH.

2. 3mepeHune ycKOpeHHsl CBOOOIHOTO MaIeHUsI.

Mexannuyeckue kojedanus U BOJHbL. 3BYK (15 4)



KonebarenpHoe nmwxkenue. Konebanus rpyza Ha npyxkune. CBoboanbie konebanus. KomebarenbHas cucrema. MasTHUK. AMIUTATYAA,
nepuos, yacrora kojieOanuil. ['apmonnyeckue xonedbanus. [IpeBparienue sHeprun mpu KojaedaTelbHOM JIBM)KEHUHU. 3aTyXarolue KoyieOaHus.
Brinyxxnennsie konebanus. Pesonanc. Pacripoctpanenne xonebanmii B ynpyrux cpenax. [lomepeunsie 1 mpoaoiabHbIE BOJHEL. J[JTMHA BOJHBEI.
CBs3b JUIMHBI BOJIHBI CO CKOPOCTBIO €€ PacHpoCTpaHEHHsS M IMEepUoJOM (4acToToi). 3ByKOBBIe BONHBL. CKOpPOCTh 3ByKa. BbeicoTa, TeMOp u
TPOMKOCTB 3BYKa. JX0. 3ByKOBO# pe3oHanc. Mutepdepenius 3Byka

OPOHTAJIBHA JIABOPATOPHAS PABOTA

3. UccnenoBanue 3aBUCUMOCTH NIEPUOJIAa M YACTOTHI CBOOOHBIX KOJIeOaHUI MasTHUKA OT JUTMHBI €0 HUTH.

DJIeKTPOMArHUTHOE MoJie (25 1)

OpxHOpOIHOE U HEOTHOPOIHOE MarHUTHOE 1osie. HampaBiieHue Toka U HalpaBiieHHe JIMHUI ero MarHUTHOTo noJst. [IpaBuno OypaBuuka.
OObHnapyxenue wmarHuTHoro mois. [IpaBwio neBoit pyku. HWuaykius MarHUTHOro mois. MarHuTHbl moTok. OmnbiTel  Dapages.
OnekTpoMarHuTHass MHAyKIMs. HanpaBienne nHaykMoHHOro Toka. IIpaBmiio Jlenna. fIBnenne camonnaykuuu. IlepemenHslil Tok. I'eneparop
nepeMeHHoro Toka. I[IpeoOpa3oBaHust sHEpruu B ayeKTporeHeparopax. Tpancopmarop. Ilepesaua snekTpuueckoil SHEPrUM Ha PacCTOSHHE.
DNEeKTPOMAarHUTHOE ToJie. DJIEKTPOMAarHuTHbeIE BOJHBI. CKOPOCTh PACIpPOCTPAHEHUS 3JEKTPOMAarHUTHBIX BOJH. BiMsHME 351€KTpOMarHUTHBIX
U3TydeHU Ha >kuBble opraHu3Mmbl. KoneGarenbHblii koHTYp. lloiydeHue »rneKTpOMarHWTHBIX KojeOanuil. I[IpuHIMIBI paguocBsi3u U
TEeJIEBUJCHUA. DIEKTpOMarHuTHas npupoaa ceeta. [Ipenomnenue ceera. [lokazarens npenomiuenus. ucnepeus ceeta. L{Bera ten. Cnexkrporpad
n cnekrpockon. Tumbl ontuueckux cnekrtpoB. CrekrpanbHblii aHamu3. [lormomenue M ucnyckanue cBera aromamu. [lpoucxoxxneHue
JIMHEHWYaThIX CIIEKTPOB.

OPOHTAJIBHBIE IABOPATOPHBIE PABOThI

4. N3ydyeHue siBIEHUS FIEKTPOMAarHUTHON MHYKLIUU.

5. HabGintoieHue CIruiomHoro 1 JIMHeH4aTblX CIEKTPOB UCITyCKaHUS.

Ctpoenue atoma u aToMHOro sigpa (20 u)

PannoakTUBHOCTD Kak CBUIETENBCTBO CJIOKHOIO CTpOEHUsi aTOMOB. Aub(da-, 6eta- u ramma-uznydenus. OnbsiTel Pesepdopaa. Anepnas
MOJIeNb aToMa. PajuoakTuBHBIE HpeBpalieHuss aTOMHbIX sjep. CoxpaHeHHe 3apsJ0BOIO0 M MacCOBOIO YHUCEN MpPU SACPHBIX peaKIusX.
OKCIIEpUMEHTAJIBHBIE METOMABI UCCIeAOBaHUA 4YacTUl. IIpoTOHHO-HEHTpOHHas MoAenb sapa. PU3HYECKUN CMBICHI 3aps0BOrO MU MacCOBOIO
yucen. M3oronel. [IpaBuna cmemenus ans anbda- U OeTa-pacnaga Opu SACPHBIX peakUusx. DHEpPrus .CBA3M yacTHll B sape. [enenue snep
ypaHa. llenmnas peakuus. SlnepHas sHepreruka. ODKOJOTMYeCKHe MpoOieMbl pabdOThl aTOMHBIX AyieKTpocTaHuui. [losumerpus. Ilepuon
nonypacnazga. 3akoH paJdOaKkTHBHOIO pacnajna. BiusHHE paauoakTUBHBIX H3JIYYCHHM Ha >KMBBIE OpraHu3Mbl. TepMmosaepHas peakuus.
Ncrounuku sHeprun CosiHIA U 3BE3 /.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTBI

6. 3MepeHune ecTeCTBEHHOIO PaIMalliOHHOTO (hOHA TI03UMETPOM.

7. 3ydyenue neneHus sapa aroma ypana rno gororpaduu TpeKoB.

8. Onenka nepuoja nojaypacrnaja HaxoQsIIUXcs B BO3yXe NIPOJAYKTOB paciaia ra3a pajgoHa.



9. Uzydenne TpeKoB 3apsHKEHHBIX YaCTHIL 110 TOTOBBIM (poTorpadusim.

Crtpoenue u 3Boonus Beesiennoii (5 1)

CocraB, crpoenue u npoucxoxjaeHue ConHeuHoil cucremsbl. [lnanersl u manbie Tena ConHeuyHol cucteMbl. CTpoeHHUE, U3IIy4YEHUE U
sBommonusa ConHua u 38e31. CtpoeHue u 3Bostolus BeeneHHOM.

HNTorosoe 000011eHHEe U UTOTOBAasi KOHTPOJIbHAsI padoTa (3 4).



TemaTuyeckoe IIIAHUPOBAHUE

7 kaace
Ne n/m HaumenoBaHue pasaesna nporpamMmmsl, TemMa Yacsel yueOHOro
BpeMeHH
1 BBenenue 4
2 IlepBoHaYabHBIE CBEACHHUS O CTPOCHHH BellleCcTBa 6
3 B3aumopaeiicTBue Tes 23
4 JdaBJyieHne TBepAbIX TeJl, }KUAKOCTEH U ra3oB 21
5 PaGora u MomHOCTH. JHEpPruUs. 13
6 IloBTOpEHME. 1
HToro 68
8 kiacc
Ne n/nn HaumenoBaHue pa3jesia mporpaMmbl, TeMa Yacsel yueOHOr0O
BpeMeHH
1 TenjoBble ABJIEHUSA 23
2 JJIeKTPUYECKHUE SIBJICHUS 29
3 DJIeKTPOMArHUTHbIE SIBJICHUS 5
4 CBeTOBbDIE SIBJICHUS 10
5 IHoBTOpEHMeE. 1
Hroro 68




9 kiaacce

Ne i/ HaunmeHoBaHMe pa3jeiia 4 TeM Yacpl yueOHOTO
BpeMeHH

1 3aKoHBI B3aMMO/IeliCTBUS IBUKEHUS TeJl 31
2 Mexanuyeckue KoJie0aHusl U BOJHBI. 3BYK 15
3 DJIEKTPOMArHUTHOE 10JIe 25
4 CTpoenne aToMa H AaTOMHOIO sIIpa 20
5 CTtpoeHue U IBOJTIOLHS BCeJTeHHOM 5
6 IloBTOpEeHue Kypca Gpu3uKu 3

Hroro 99

Cnucok Jureparypbl

1. II€peimkuH, A.B. @usnka. 7 kiiace. YueOHuk 11 oomeoOpa3zoBarenbHbIX yupexaeauit/ A.B. [1épeimkun.-  M.: IIpoda, 2018r.

2. II€ppimkun, A.B. ®usuka. 8 knacc. YueOHUK 111 o0eoopazoBarensHbIX yupexacHuit / A.B. [Tépeimkun. — M.: [Ipoda, 2018 1.

3. IIéppimkun, A.B. @usuka. 9 knacc. YueOnuk 11 obuieoOpasoBarensubix yupexaenui/ A.B. Iépeimkun, E.M. I'ytHuk.-  M.: Ipoda,

2018 r.
4.. TleppikuH, A.B. CoopHuk 3amau no ¢usuke: 7-9 xi.: k yaeOHukam A.B. Ilepoimikuna u ap. «®@usuka. 7 xnace», «Dusuka. § ximacey,
«Dwusuka. 9xmace»/ A. B. Ilepsimikun; coct. I'.A. JIoH1I0Ba, - 7-¢ n31., mepepad. u gom. — M.: M3garenscTBo «IKk3amen», 2016. —269c¢

5. Jlykamuk B.1, CoopHuk 3aaa4 no ¢pusuke uist 7-9 knaccos o01ieodpazoBarenbHbIX yupexxaeHuid.- M.: Ilpocsenienue, 2013.




7 Ki1ace

Ne i/t HaumenoBanue paszaena nporpammsl, TeMa Yacel Jlarta ipoBegeHus
yueOHOTro [To mnany daxr
BPEMEHU
Beenenue 4
1 Uro uzyuaet ¢pusuka. Hekotopeie pusnueckue TepMUHBIL. 1
2 Hab6monenuss u onbir. ®dusnueckue BenuuuHbl. V3Mepenue ¢uznueckux 1
BEJIUYMH.
3 TouHOCTE M nOrpemHocTs n3mepenuil. Pusuka u TexHuka.
4 JlaGopatopnas padora Ne 1 «OmnpenejneHue UeHbl H3MEPUTEIbHOIO
npuodopa».
IlepBoHaYaJbHBIE CBEACHHUS O CTPOCHUH BellleCTBA 3]
5 Crpoenue BenlectBa. MoJsiekyJibl. bBpoyHOBCKOE JBUKEHHUE. 1
§) JladopaTtopHasi padora Ne 2 «OnpenesieHue pa3MepoB MAJIbIX TeJ» 1
7 JIBUKEHUE MOJIEKYJT 1
8 BzaunmopelictBue MoJIeKyJ1 1
9 ArperaTHble cOCTOsiHMS BeuiecTBa. CBOWCTBA ra3oB, KUAKOCTEM U TBEPABIX 1
TeJl.
10 3adyer no teme «IlepBoHayajbHbIE CBeJeHHSI O CTPOECHHMM BeHIECTBA. 1
BxoaHo# KOHTPOJIb.
B3aumoaeiicrBue Tea 23
11 Mexanunyeckoe ABHKeHUE. PaBHOMEpPHOE N HEpaBHOMEPHOE JABH)KCHUE. 1
12 CkopocTtb. EnuHUIBI CKOPOCTH. 1
13 Pacuer nyTty U BpeMEHU JBUKECHUS 1
14 HNuepuus 1
15 Bzaumoneiictrue ten. 1




16 Macca tena. Equnuuel Mmaccsl. MI3MepeHre Macchl Tejla Ha Becax.
17 Jlaboparopnas padora Ne 3 «M3mepeHue Macchl Teja HA PbIYAKHBIX
Becax».
18 [InoTHOCTH BemiecTBA 1
19 JlabopaTopHas padora Ne 4. «M3mepeHue 00 beMa TeJia. 1
20 Jlabopatopunasa pa6ora Ne 5 «OmnpeaeseHue NJIOTHOCTH TBEP/AOro 1
TeJaa»
21 Pacuet maccel M 00beMa TeNa IO €ro IJIOTHOCTH. 1
22 Konrpoabsnas padora Nel «IliioTrHoCTH BeuecTBa». 1
23 Cuna. 1
24 SIBnenue Taroreuus. Cuia TIKECTH. 1
25 Cuina ynpyroctu. 3akoH ['yka. 1
26 Bec Ttena. Equnnusl cuinbl. CBsi3b MEXKAY CUIION TSKECTH U MacCOM TeJa. 1
27 Cuiia TSHKEeCTH Ha IPYTUX IUIaHeTax. 1
28 Hunamometp. JlabopaTopHas padora Ne6 «I'paxyupoBaHue Npy:KUHbI H 1
H3MepeHue CUJI JHHAMOMETPOM».
29 CrnoxxeHue IByX CUJI, HAIPABJIECHHBIX IO OAHOU NpsAMoil. PaBHOAEHCTBY OIS 1
CHJI.
30 Cuna tpenus. TpeHue nmoxos. 1
31 Tpenue B npupojie u texnuke. Jlaboparopuas padora Ne 7 «M3mepenne cHibl 1
TPEHHsI ¢ MOMOIIbI0 THHAMOMETPA)
32 Pemenue 3amay. 1
33 KontpoabHnas padora Ne2 «B3aumopeiicTBue Tesr». 1
JdaBJyieHre TBepAbIX TeJl, JKMAKOCTEH U ra3oB 21
34 JlaBneHue. EquHUIIBI TaBICHUS. 1
35 CriocoObl yMEHBIIIEHUS U YBETHUCHUS JaBIICHUS. 1
36 [laBnenue raza. KparkoBpemeHHasi KOHTpoJibHasi padora Ne3mo Teme: 1




«/laBiienue»

37 [lepenaua naBieHMs KUJKOCTAMU U razamu. 3akoH [lackais. 1
38 JlapineHue B )XUJAKOCTHU U rase. Pacuer naBjaeHUs )XKUAKOCTH HA JHO M CTCHKH 1
cocyna.
39 | Pemenue 3anau. 1
40 Coobmmaronyecs: CoCyIbl. 1
41 Bec Boznyxa. ATmocdepHoe naBiieHue. 1
42 N3zmepenue atmocdeproro aasnenusi. Onsit Toppuuerniu. 1
43 Bapomerp-anepouna. AtmochepHoe naBiIeHUE Ha PA3IMYHBIX BBICOTaX. 1
44 MaHoMeTpBHI. 1
45 [TopurHeBoO# )KUAKOCTHBIN Hacoc. [ uapaBiInyecKuil mpecc. 1
46 KonTpoabHasi padbora Ne4 «/laBjieHHe B "KUIKOCTH U B raze». 1
47 JleficTBUE )KUJKOCTH U ra3a Ha MOTPYyKEHHOE B HUX TEJIO 1
48 3akoH Apxumena. 1
49 JlaGoparopnass padora Ne8 «Ompenejienne BbITAIKHBAKOIIEH CHIIbI, 1
JAeMCTBYIOIIEH HA MOTPY:KEHHOE B KUIKOCTH TEJI0»
50 IInaBaHme Teom. 1
51 JlabopaTtopHasi padora N9 «BbisicHeHHe YCJI0BHI IUIaBaHUSI TeJa B 1
JKHJIKOCTID)
52 [IimaBanue cynos. Bo3ayxormaBanue. 1
53 Pemenue 3amay. 1
54 KonTpouabHnas pabora NeS «ApxumegoBa cuiia». 1
Pabdora u MOIIHOCTH. JDHEPIHU. 13
55 Mexanuyeckas padota. EquHUIEI paOOTHI. 1
56 MormtHocTh. EAMHUITEI MOIITHOCTH. 1
57 IIpocTeie Mexanu3Mbl. Peruar. PaBHOBecHe CUII Ha pblyare. 1
58 | MoMeHT cuibL. 1
59 Peruaru B TexHuke, ObiTy u mpupone. JlaGoparopnas padora Nel( 1




«BblsicHeHHe YCJI0BHSI PABHOBECHS PbIlUara»
60 biioku. «3050TO€ MTPaBUIIOY MEXAHUKHU. 1
61 Pemenne 3amauy. 1
62 LlenTp TsKecTH Tena. 1
63 VYcnoBust paBHOBECHS TET. 1
64 Koaddumnuent nonesnoro neiicteusi mexanusma. Jlaboparopunasi padora Ne 11 1
«Onpenenenue KII/{ npu nogbeme Tesia Mo HAKJIOHHOM MJIOCKOCTH»
65 Oneprus. [loTeHnManbHast U KWHETUYECKAs SHEPTHUS. 1
06 [IpeBpatienrne 0JHOTO BUIa MEXAaHUYECKOW SHEPTUH B APYTrOMl. 1
67 KonTposbHast padora Ne6 «Padbora. MomHoCTh. JHEPrus». 1
68 [ToBTOpEHwue. 1
Hroro 68
8 kiacc
Ne i/ HaumeHoBaHue pa3jiesia NporpamMmbl, TeMa Yacel yueOHOT0 JlaTa mpoBeeHus
BpeMEHH ITo miany daxt
TensioBbie sIBJICHUS 23
1 TennoBoe nBuxxenue. Temneparypa. BHyTpeHHss sHEprus. 1
2 CriocoObl I3MEHEHUSI BHYTPEHHEH SHEPTUu. 1
3 Bune! Tennonepenaun. TenaonpoBogHOCTb. 1
4 KonBekuus. M3nyuyenue. 1
5 KonnuecTBo TemnoTel. EquHuUIbI KONMYecTBa TETIOTHI. 1
6 VY nenbHas TENIO0EMKOCTb. 1
7 Pacyer konudecTBa TEIIOTHI, HEOOXOAMMOTO Il HATPEBAHUS Tella WIH 1
BBIJIEJISIEMOTO UM IPH OXJIAKICHUU.
8 JlabopaTopnasi pa6ora Ne 1 «CpaBHeHHe KOJIMYECTB TeIJIOThI IPH 1
CMEIIMBAHUM BOJbI PA3HOH TeMIepaTypbI»




9 JladopaTopHas padora Ne 2 «3mepeHue yaeIbHOH TENJI0eMKOCTH TBEPA0I0 1
TeJaa»
10 OHeprus ToIIuBa. Y ieibHasl TEMJI0Ta CTOPAHHUSL. 1
11 3aKkoH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B MEXaHUYECKUX U TETUIOBBIX 1
rporieccax.
12 KonTtpouabHnas padora Nel «TennoBble siBaenus». BxogHoi KoHTpoJIb 1
13 ArperaTHbl€ COCTOSIHUS BelecTBa. [1naBiieHre u OTBEpACBaHHUE. 1
14 I'paduk mnaBneHus U OTBEPACBAHUS KPUCTAJUIMUECKHUX TN, Y IeIbHAs TEII0Ta 1
IIJIABJICHUS.
15 Pemenne 3amau 1
16 Ucnapenue. Hacwiennsiii 1 HeHachieHHbIN nmap. Konaencanus. [lornonienne 1
SHEPTrUM MPU UCIIAPEHUU )KUAKOCTH U BBIJIEJICHUE €€ MPHU KOHICHCALUH Mapa.
17 Kunenue. Y aenbHas temioTa mapooOpa3oBaHus ¥ KOHJACHCAIIHMH. 1
18 Pemenne 3amau 1
19 Bnaxxnocts Bozmyxa. CriocoObl onpeiesieHus BIXHOCTH Bo3ayxa. Jlabopa- 1
TopHas padora Ne 3 «M3mepeHne BJIAKHOCTH BO3ILYXa)
20 PaGora raza u napa npu pacumpenuu. J{Buratesib BHyTPEHHETO CTOPaHUS. 1
21 [Taposas Typ6una. KI1J] TeruioBoro apuratens. 1
22 KontpoabHnas padora Ne2 «ArperaTHblie COCTOSIHUSI BelIeCTBAaY. 1
23 O6006maromui ypox 1
DJleKTPUYeCKHUE SIBJICHUS 29
24 DnekTpu3aius Tel Mpyu CONPUKOCHOBEHUU. B3anmonelicTBue 3apsKeHHBIX TE. 1
25 DIEKTPOCKOI. DIEKTPUUYECKOE TOJIE. 1
26 JlenuMOoCTb 2JEKTPUUECKOTO 3apsiia. DnekTpoH. CTpoeHue aroma. 1
27 OOBbsicHEHUE NEKTPUIECKHUX SIBICHUM. 1
28 [IpoBOAHMKH, TIOJIYIIPOBOJHUKH U HEIIPOBOJAHUKU DIIEKTPUYECTBA. 1
29 OnexTpuueckuil TOK. ICTOUHHUKH 1EKTPUYECKOTO TOKA. 1




30 DneKTpuYecKas 1eMb U €€ COCTaBHbIC YaCTH. 1
31 DnexTpuyeckuil TOK B MeTajuiax. JleficTBus anekrpuueckoro Toka. Hanpasnenue 1
NEKTPUYECKOTO TOKA.
32 Cwia Toka. EqrHAIBI CHITBI TOKA. 1
33 Awmnepmetp. U3mepenune cunsl Toka. Jlaboparopuasi padora Ne 4 «Coopka 1
3JIeKTPUYECKOIl el U U3MepeHue CUJIbI TOKA B ee Pa3JIMYHBIX YUYACTKAX»
34 DnexTpuyeckoe HanpskeHue. EqMHUIbI HanpsKeHus. 1
35 Bonermerp. M3mepenne HanpsikeHus. 3aBUCHMOCTD CUJIbI TOKA OT HAIPSDKEHHUSL. 1
36 DJIEKTPUYECKOE COMPOTUBIIEHUE MPOBOJHUKOB. EMHUIIBI COTPOTUBIICHHUSI. 1
JlabopaTopHas paGora Ne S «M3mepeHue HaANpsizKeHUs HA Pa3IHYHbIX
YYaCTKAX JJIEKTPUYECKON Lenn»
37 3akod OMa Jj1s ydacTKa Lenu. 1
38 Pacyer conpoTuBicHNs IPOBOJHUKA. Y IENBHOE CONIPOTUBIICHUE. 1
39 Pemenue 3a1ay Ha pacueT CONPOTUBIICHUS IPOBOJHUKA, CHUIIBI TOKA U 1
HaIPSDKCHHUS.
40 Peocratel. Jlaboparopuasi padora Ne 6 «PeryjimpoBanue cuiibl TOKA 1
peocTaTom»
41 JladopaTopHas padora Ne 7 «A3mepeHue CONPOTUBICHUS POBOAHUKA NIPHU 1
MOMOIIH AMIIEPMeTPa U BOJIBTMETPa»
42 IlocnenoBarenpbHOE COEIMHEHUE IPOBOIHUKOB. 1
43 [TapannensHoE cCOeAMHEHNE IPOBOAHUKOB. 1
44 | Pewenue 3a1au 1
45 KonTpouabHnas padora Ne3 «uekrpuyeckne siBJaeHHUD) 1
46 PaboTa 1 MOITHOCTb IEKTPHUUECKOTO TOKA. 1
47 Enuuuis! paboThl 2IEKTPUYECKOTO TOKA, IPUMEHsIeMble Ha npakTuke. Jladopa- 1
TOpHasi padora Ne 8 «M3MepeHne MOIHOCTH ¥ Pa00ThI TOKA B
JIEKTPUYECKOH JIaMIIe)»
48 HarpeBanue mpoBOHUKOB 3JIEKTPUYECKUM TOKOM. 3aKkoH Jlxoyns - Jlenna. 1




49 Konpgencarop. 1
50 Jlamria HaKamMBaHMSL. DIEKTPUUECKHE HarpeBaTesbHbIe MpuOopsl. KopoTkoe 1
3aMbIKaHUE, TPEAOXPAHUTEIIN.
51 KonTtpoabHnas padora Ne4 «PadoTa 1 MOIIHOCTD 3/1eKTPUYECKOT0 TOKA» 1
52 O06oO0marouii ypox. 1
DJIeKTPOMATrHUTHbBIE SIBJICHUS 5
53 MaruauTHO€ nosie. MarHuTHOE NOJIE MPSIMOTO TOKAa. MarHUTHBIE JIMHUU. 1
54 MarsuTHO€E NoJie KaTyIIKH C TOKOM. DJIEKTPOMArHUThI U UX IPUMEHEHHE. 1
JladopaTopHas pa6ora Ne 9 «COopka 3JIeKTPOMArHUTA U UCIILITAHUE €r0
JeficTBUS»
55 [TocTrosiHHBIE MarHUTBI. MarHUTHOE I0JI€ MOCTOSIHHBIX MarHUTOB. MaruuTHoe 1
rnoJse 3eMiu.
56 JlelicTBME€ MarHUTHOTO TOJISl Ha MPOBOJHUK C TOKOM. DJIEKTPUUECKUI 1
nsurarens. JlaboparopHas padora Ne 10 «M3yueHue 3J1eKTPUIECKOT0
JBUraTeJIsl MOCTOSHHOI0 TOKA (HA MOJEIH)»
57 KonTpoabHast padora Ne§ «JjieKTpOMarHMTHbIE SIBJICHUS» 1
CaeToBbl€ sIBJIEHHS 10
58 Hcrounnku cBera. PacpocTpanenue cera. 1
59 Buaumoe nBrxkeHHe CBETHIIL. 1
60 OTtpaxxeHue cBeTa. 3aKOH OTPaKEHUS CBETA. 1
01 IInockoe 3epkano. [penomienue cBera. 3aKOH MPEIOMIICHHUS CBETA. 1
62 JInna3er. OnTHdecKkas cuiia JIMH3bI 1
63 N300pakenusi, 1aBaeMble TUH30M. 1
64 JlabopaTopnas pa6ora Ne 11 «Ilosrydyenne n3o0paskeHus NpH NOMOIIHA 1
JIMH3BD»
65 Pemenue 3anau. [Toctpoenne n3o0paskeHuid, MOTYYEHHBIX C TOMOIIBIO JIHH3. 1
66 | I'na3 u 3penue. 1
67 KountpoabHnas padora Ne6 «CBeToBbI€C SIBJICHUS» 1




68 O606u1eHKe 1
HToro 68
9 kaacce
Ne i/ HaunmeHoBaHMe pasjesia U TeM Yacpl yueOHOTO Jlara nipoBegeHus
BpeMeHH
ITo murany dakr
3aKoHbI B3aUMO/IEHCTBUS IBUKEHUS TeJl 31
1 MarepuanpHas Touka. Cucrema oTcuera. 1
2 IlepemeleHue. 1
3 [Tepemenienue. Pemenue 3amay. 1
4 OnpeneneHre KOOPAMHATHI IBHKYIIETOCS Tela 1
5 [lepemenenue npu NpsIMOIMHEHHOM paBHOMEPHOM JIBHYKEHUH. 1
6 [TpsiMonmHEHOE PaBHOYCKOPEHHOE IBIKCHHE. Y CKOPEHHE. 1
7 [IpsimosHEHHOE PaBHOYCKOPEHHOE JIBMKEHHE. Y CKOPEHHE. 1
8 CkopocThb MPSAMOJIMHEHHOTO paBHOYCKOpEHHOTO BMKeHus. ['paduk ckopoctu. 1
9 CkopocThb MPSAMOJIMHEHHOTO paBHOYCKOpEHHOTO JBMXKeHus. ['paduk ckopoctu. 1
Pemrenue 3agau
10 BxoaHoii KOHTPOJIbL 1
1 JladopaTopHas padora Ne 1 «cciienoBanue paBHOYCKOPEHHOI'O JIBUKEHUS 1
0€3 HAYAJbHOM CKOPOCTH.
12 OTHOCUTENBLHOCTb ABHIKEHUS. 1
13 WNuepunansHbie CUCTEMBI OTCYETA. 1
14 ITepsbiit 3akon HproToHa 1
15 Bropoii 3akon HeroToHa 1
16 Tpernii 3akoH HproTOHA 1
17 CBoOo1HOE MaJIeHHE Tel. 1
18 CBoOoHoe nmanenue Tei. Pemienue 3amay. 1
19 JIBukeHue Tena, OpoIIeHHOTO BEpPTUKAILHO BBepX. HeBecoMOCTb. 1
20 | JIaGopaTopHas padora Ne 2 «3mMepeHne yCKOPEHHsI CBOOOHOTO MA{EHHsD 1
21 3aKOH BCEMHUPHOT'O TATOTEHHUSI. 1
22 YckopeHue cBOOOAHOTO Na/IeHUs Ha 3eMJie U JPYTUX IUIaHeTax. 1




23 YckopeHnue cBOOOIHOTO TaICHUS Ha 3eMJie U IPYTHX IUiaHeTax. Pemenue 3aay. 1
24 [IpsamonrHeNHOE U KPUBOJIMHEWHOE NBHXKEHUE. JIBUKEHHE TENa MO0 OKPYKHOCTH C 1
IMOCTOSIHHOM 110 MOJIYJIIO CKOPOCThIO.
25 [IpsamonrHeNHOE U KPUBOJIMHEWHOE NBHXKEHUE. JIBUKEHHE TEa MO OKPYKHOCTH C 1
MOCTOSIHHOM MO MOJIYJIKO CKOPOCTBIO.
26 Pemenwue 3a1au. 1
27 Nmnynbe Tema. 3aK0H COXpaHSHUS HMITYJIbCca 1
28 PeaktuBHOE nBIKEeHUE. PakeThl. 1
29 BbIBOJI 3aK0HA COXpaHCHHSI MEXaHUYECKOW DHEPTUH 1
30 KontpoJabHasi padora Ne 1 " 3akoHbl B3auMOA€eiliCTBUS M JIBUKEHUS TeJD». 1
31 O0600mIAIHIA YPOK 1
Mexann4yeckue Koje0aHusi M BOJHBIL. 3BYK 15
32 KomnebarensHoe asmxenre. CBoOOIHBIE KOJIEOAHUS. 1
33 Benmuunabl, XapakTepHu3yonme Kojie0aTelIbHOE IBIYKCHHUE. 1
34 Benumuunabl, XapakTepu3yonme Kojie0aTeIbHOS IBHKEHHUE. 1
35 JladopaTopHas padora Ne3 «ccnenoBanue 3aBUCUMOCTH TIEPHOJIA M YaCTOTHI 1
CBOOOJIHBIX KOJICOAHWW HUTSHOTO MAasTHHKA OT €T0 JUTMHBI»
36 3aryxaromue kojacOanus. BeIHYXIeHHBIC KOJICOaHNs. 1
37 Pe3onanc. 1
38 Pemenue 3amauy. 1
39 PacnpocTpanenue konebanuii B cpeae. BoaHbL 1
40 Jlnrna BosiHbl. CKOPOCTh paclpOCTPAHEHHUSI BOJIH. 1
41 JlnuHa BostHBI. CKOPOCTH paclpocTpaHeHusl BOJH. Perenue 3amay. 1
42 HcTounuku 3Byka. 3ByKOBBIE KOJIEOAHUSI. 1
43 BricoTa T TpoMKOCTB 3BYKA. 1
44 | PacnpocTpaHeHue 3ByKa. 3ByKOBbIE BOJIHEL 1
45 KonTpouabHnas pabora Ne 2 "Mexanudeckue Kojie0aHusi 1 BOJIHBIL. 3ByK''. 1
46 OTtpaxkeHue 3ByKa. 3BYKOBOU pe30HAHC. 1
DJIEKTPOMATHUTHOE T0JIe 25
47 | MarauTHOE TIOJIE. 1
48 HamnpasiieHue Toka v HampaBJICHUE JIMHUH €r0 MAarHUTHOTO TOJIAL. 1
49 OO6HapyXeHUe MarHUTHOTO TIOJIS 110 €T0 JIEHCTBUIO Ha DIEKTPUUECKUN TOK. 1
IIpaBuio JIeBOM pYKH.
50 WNHaykuus MarHuTHOTO 1oJisi. MarHUTHBIN NOTOK. 1
51 | MuayKiust MarHUTHOTO 110J1s. MarHUTHBIA MOTOK. 1




53 SIBJIEHUE DIIEKTPOMArHUTHOW MHAYKIIUH. 1
94 | SBnenue >1eKTPOMArHUTHON MHIYKIIUH. 1
95 JladopaTopHas padora Ne 4 «SIBj1eHMe 371eKTPOMATHUTHOM MHIYKIIUMN . 1
56 Hamnpasnenne nHaykimonHoro toka. Ilpaswio Jlenna 1
57 Hanpasnenne nnaykimonsoro toka. [lpasuio Jlenna. 1
58 SIBneHHE CaMOMHTYKITUU 1
59 | SIByiieHue caMOMHTYKIIHH 1
60 [Toyuenue U nmepeaaya MePEMEHHOTO ISKTPHUIECKOTO ToKa. Tpanchopmarop. 1
61 [Tosryuenue U nepeaada IepPeMEHHOTO JICKTPHUISCKOTO ToOKa. Perienue 3aad. 1
62 DJIEKTPOMArHUTHOE TOJIE. 1
63 DJIEKTPOMArHUTHBIE BOJIHBI. 1
64 Kosnebatenpabiil KOHTYp. [lonydeHne 2IeKTpPOMAarHUTHBIX KOJIeOaHUH. 1
65 Konebarenpnsbiii KoHTYp. [loydeHne 31€KTpOMarHMTHEIX KOJICOaHUH. 1
66 [TpuHIAIIBI paTIUOCBS3U U TEICBUACHHUS. 1
67 DJIEKTPOMArHuTHAs IPUPOJIA CBETA. 1
68 [Ipenomiienne cBeta. [lokaszarens npenominenus. Jlucnepcus ceera. I{BeTa Ter. 1
69 Jucnepcus cBeta. CIIEKTPOCKOIT U CIIEKTpoTrpad. 1
70 Tunel onTryeckux cekTpoB. [loriomenne u ucIycKkanue CBeTa aTOMaMH. 1

[TpoucxoxaeHuE JIMHEHYATHIX CIIEKTPOB.
71 KonTposbHasi padora Ne 3 "Dy1eKTpoMaraHuTHoe moJje'". 1

CTpoeHHe aTOMa M ATOMHOI'0 siApa 20
72 PangnoakTuBHOCTE. 1
73 Monenu atoMOB. 1
74 | PannoakTuBHBIE TPEBPAIIEHNS AaTOMHBIX SIJIED. 1
75 DKCIEePUMEHTAIBHBIC METO bl HCCIICIOBAHUS YaCTHII. 1
76 OTKpbITHE TPOTOHA. 1
7 OTkpbITHE HEHUTPOHA. 1
78 CocraB aTOMHOTO spa. 1
79 Pemenue 3agauy. 1
80 | SAnepHble cuibl. 1
81 Oueprus cBs3u. Jledekt macc. 1
82 Pemenue 3amau 1
83 Jenenue siaep ypana. llenmnas peakius. 1
84 | JlaGopaTtopHasi padora Ne 5. «M3yueHue AesieHUs 1Ipa ATOMAa ypaHa 1o 1

¢ororpadum TpekoB»




85 | SInepHslit peakTop. 1
86 [IpeoOpa3oBanre BHYTPEHHEH SHEPTUN ATOMHBIX SIZICP B AJIEKTPUICCKYIO 1
SHEPrur0. ATOMHAs YHEPreTHKA.
87 bronorudeckoe aelicTBre paauanui. 3aKOH pagioaKTHBHOTO paciaja. 1
88 | TepmosinepHas peaxius. 1
89 KonrpoabHas pabora Ne 4 " CTpoeHHe aToMa M aTOMHOr0 sizpa" 1
90 O0600maIui Ypok 1
91 Jla6opaTopHasi padoTa Ne 6. «3yueHne TPEKOB 3apPsIsKEHHBIX YACTHUIL MO 1
roroBbiM pororpagusam»
CTpoeHne ¥ 3BOJIIOLNHS BCEJIEHHOT 5
92 CocraB, cTpoeHHe B poucxoxacHue COMHEUHON CUCTEMBI. 1
93 Bosnbiine mianeTsl COTHEYHOW CHCTEMBI. 1
9 Mautbie Tesia COTHEUHOM CHCTEMBI. 1
95 Crpoenue, nziydeHue 1 3Bojonus CoTHIa U 3BE3]I. 1
96 Crpoenue u sBoronus BeeneHnoii. 1
IToBTOpeHue kKypca GuU3NKU 3
97 [ToBTOpEHUeE. 1
98 HTorosasi KOHTpoOJILHAs padoTa 1
99 AHanu3 TOMyIIEHHBIX OITHOOK. 1
Hroro 99
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