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1. HosicHUTEIABLHASA 3AIHCKA
Pabouas mporpamma cocTaBjieHa B COOTBETCTBUH C

ABTOpPCKOW Y4eOHOH mporpammbl 1Mo (u3HMKe i OCHOBHOW IIKOIbI, 7-9 kimaccel. ABrTopel: A. B. Ileppnukun, H. B. ®unonosuu, E. M.
['ytHuK.,.

YpoBeHs nporpammsel — 6a30BbIi.  Ha uzydenue dusuku B 9 kinacce BeiieseHo 3 yaca B HeAeno (Bcero 102 gaca 3a ron).

. Hesn u3yyenust
® Ppa3BUTHE UHTEPECOB M CIIOCOOHOCTEH yHaIlIUXCsl HA OCHOBE Mepeayll UM 3HAHUM U OTBITA MIO3HABATEIILHOM U TBOPUYECKOM IEATEIbHOCTH;
¢ [IOHUMAaHHE YYAIUMHUCS CMBICIIA OCHOBHBIX HayYHBIX MOHITHIA U 3aKOHOB (PM3UKH, B3AUMOCBSI3H MEXITY HUMU;
e (opMHUpOBaHHE y yUYaIIUXCS MPEICTABICHUN 0 (PU3NIECKON KapTHHE MUDA.

3aga4yu u3ydeHus

® 3HAKOMCTBO YYalUXCS C METOJIOM Hay4YHOT'O MIO3HAHMSI U METO/IaMHU UCCIIEJIOBAHUSI OOBbEKTOB U SIBJICHUH MTPUPO/IBI;

e mpuoOpeTeHHe yJalluMUCs 3HAaHUH O MEXaHNUECKUX, TETJIOBBIX, 3JIEKTPOMAarHUTHBIX M KBAHTOBBIX SIBJICHUAX, (PU3MUECKUX BETUUYUHAX,
XapaKTEpU3YIOIINX ITH SBJICHUS;

e (opMHUPOBAHKE y yHalIUXCS YMEHUIM HAaOII0AaTh TPUPOIHBIE SABJICHUS U BBIIIOJIHATH ONBITHL, 1a00paTOpHBIE paOOTHI M 3KCIIEPUMEHTAJIbHbIE
UCCIIEIOBAHMS C UCIIOJIb30BAHUEM U3MEPUTENbHBIX TPUOOPOB, IIMPOKO IPUMEHSIEMBIX B IPAKTUYECKON KU3HU;

® OBJIAJICHUE YYAUIUMHUCS TAKUMU OOIIEHAYYHBIMH MTOHATHUSAMH, KaK PUPOIHOE SBJICHUE, SMIMPUUYECKH YCTAaHOBJICHHBIN (hakT, mpobiema,
TUIOTE3a, TEOPETUUECKUN BBIBOJI, PE3YJIbTAT HKCIIEPUMEHTAIBbHONU ITPOBEPKU;

¢ [IOHUMaHHE YYalIUMHCS OTIIMYMN HAYYHBIX TAHHBIX OT HEPOBEPEHHON MH(POPMAIUH, LIEHHOCTH HAYKH JIJIsl YOBJIETBOPEHUS OBITOBBIX,
MIPOM3BOJICTBEHHBIX U KYJIbTYPHBIX MOTPEOHOCTEN YETOBEKA.

PaGouass nporpamma npeaycMaTpuBaer (OpMHpPOBaHNE Y HIKOJbHUKOB 001ey4eOHbIX YMEHHH M HABBIKOB, YHHBEPCAJIbHBIX CIOCO00B
AeATeTbHOCTH M KJIIOYEeBbIX KOMIIETEHIU.
[Iproputeramu /Ui HIKOJIBHOTO Kypca (U3MKH Ha 3Tarie OCHOBHOT'O OOIIEero 00pa3oBaHus ABIAIOTCA (POPMUPOBAHUE:
MeTanpeIMeTHbIX KOMIIETEHIMH, B TOM YHUCIIE



Ilo3HaBaTebHast 1€ATEJNbHOCTD:

*UCIIOJIB30BAHUC [JId IIO3HAHHA OKpPYKAMICTo MHpa Ppas3IMYHbIX CCTCCTBCHHOHAYYHBIX MCTOHOB: Ha6JIIOI[eHI/I€, HU3MCPCHUC, OSKCICPUMCHT,
MOJEIINPOBAHUE;

*¢popmMuUpoBaHUEe YMEHUH pa3nnyarh (PaKThl, TUIIOTE3bI, IPUYUHBI, CIICJICTBUS, I0KA3aTEIHCTBA, 3aKOHBI, TEOPUU;

*OBJIa/ICHHE CIOCO0aMU pelIeHUs] TEOPETUUECKUX U SKCIIEPUMEHTANBHBIX 3a7a4;

‘HpI/IO6peTCHI/I€ OIIbITA BBIABUXCHUA T'UIIOTE3 I O6’b$ICHCHI/I$I HN3BECCTHBIX (baKTOB u 3KCHepHMCHTaHBHOfI IMPOBCPKHU BBIABUTI'aCMBIX I'MIIOTES.
NuadopManmoHHO-KOMMYHUKATUBHAS AeSITEJIbHOCTD:

*BJIAJICHIEC MOHOJIOTUYCCKON U JUATTOTUYECKOU peubto. CltocOOHOCTh MOHUMATh TOYKY 3pEHUS COOeCeIHNKA U TIPU3HABAThH MPABO HA NHOE MHECHHUE;
*HCTI0JIb30BaHKE ISl PEIICHUS TO3HABATEIbHBIX U KOMMYHUKATUBHBIX 3a/1a4 Pa3IUYHbIX HCTOYHUKOB HH(GOpMAIUH.

PediekcnBHAas 1eATEIbHOCTD:

*BJIaICHUC HABBIKAMH KOHTPOJISA U OUCHKH cBOEH ACATCIIBHOCTH, YMCHUCM ITPCABUACTD BO3SMOXKHBIC PE3YJILTATBI CBOUX IIGfICTBHfII

*OpraHu3anus yueOHoO! AesITeNbHOCTH: TIOCTAHOBKA LIEJH, IIJIAHUPOBAaHKE, OMPE/IeNIEHNEe ONTUMAaIbHOTO COOTHOIIEHUS 1IeJIU U CPE/ICTB.

IInanupyemMble pe3yJbTaTbl OCBOEHHMA Kypca puszuku 9 kiacca.
JUig n3ydyeHnus Kypca (pU3uky yqyamumucs Heo0X0IMMO HaJM4UE Y HUX Pa3BUTHIX 0a30BbIX KOMIIETEHTHOCTEH:

® MaTeMaTHYeCKUX 3HaHU,

¢ UHPOPMALMOHHBIX HABBIKOB

® KOMMYHHUKAaTHBHBIX HaBBIKOB
JInyHOCTHBIE pe3y/IbTaThl:

e (opMHUpOBaHME IO3HABATEIBHBIX MHTEPECOB, HHTEIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH yyalnxcs;

e yOEXIECHHOCTh B BO3MOXKHOCTH MMO3HAHMS TPUPO/IbI, B HEOOXOJMMOCTH Pa3yMHOI'0 MCIIOJIb30BAaHUS JOCTH)KEHUI HayKH U TEXHOJIOT U
JUISL TAJIbHEWIIIETO pa3BUTHSI YEIIOBEYECKOT0 00IIECTBA, YBAXKEHUE K TBOPLIAM HAYKU U TEXHUKH, OTHOIIECHUE K (PU3HKE KaK AJIEMEHTY
00111€4eTI0BEYECKON KYIbTYPHI;

®  CaMOCTOSITEIbHOCTh B IPUOOPETEHUH HOBBIX 3HAHUHN U MPAKTUYECKUX YMEHMUI;

e MOTHBAIUs 00Pa30BATEIbLHON NEATEIBHOCTH IIKOJIBHUKOB Ha OCHOBE JINYHOCTHO OPUEHTHPOBAHHOTO MOJIX04;

e (opmupoBaHUE ICHHOCTHBIX OTHOLIEHHUH IPYT K IPYTY, YUUTEI0, aBTOpPaM OTKPBITHI U N300peTeHH, pe3yabTaTaM 00ydeHHsl.

MeTtanpeamMeTHble pe3yJbTaThl:

® OBJJaACHHUEC HaBbIKaMH CaMOCTOATCIIBHOI'O HpI/IO6peTeHI/I${ HOBBIX 3HaHPII>i, OopraHu3anuun y"-IC6HOI7I JACATCIIBHOCTH, ITIOCTAHOBKH ueneﬁ,



MJIAHUPOBAHUS, CAMOKOHTPOJISI M OLICHKHU PE3yJbTaTOB CBOEH ACATEIHPHOCTH, YMEHUSMHU MPEABUIETH BOZMOXHBIE PE3YIbTaThl CBOUX
JICHCTBHIA;

MMOHUMAaHHUE PA3INIUil MEX Ty UCXOTHBIMHU (haKTaMH M TUIIOTE3aMH VISl UX OOBSICHEHUS, TCOPETUYECKUMH MOJIEISIMU U PeaIbHBIMU
00BbEeKTaMH, OBJIaJICHNE YHUBEPCATbHBIMHA YYCOHBIMU JEHCTBUSAMH Ha MPUMEpaxX TUIOTE3 ISl O0BICHEHUS U3BECTHBIX (DAKTOB U
IKCIIEPUMEHTAILHON ITPOBEPKH BBIIBUTAEMBIX THITOTE3, Pa3padO0TKH TEOPETUIECCKIX MOJICTICH MPOIECCOB WU SBICHUIA;
(dhopMHUpOBaHKE YMEHUM BOCIIPUHUMATD, TIepepadaThIiBaTh U MPEABIBIATH HHGOPMAIIUIO B CJIOBECHOM, 00pa3HOM, CHMBOJINYECKON
dhopmax, aHaTU3UPOBATH U TIepepadaThIBaTh MOJIYYCHHYIO HHGOPMAIIHIO B COOTBETCTBUH C TTOCTABICHHBIMH 3aJ1a4aMH, BBIJICIISATh
OCHOBHOE CO/IepKaHHE MTPOUYUTAHHOTO TEKCTa, HAXOJAUTh B HEM OTBETHI Ha MTOCTABJICHHBIE BOITPOCHI U U3JIaraTh €ro;

MpUOOpETEHNE OTBITa CAMOCTOSITEIIBHOTO ITOMCKA, aHaJIM3a U 0TOOpa HH(OPMAITUHU C UCTIOJIb30BAaHUEM PA3TMYHBIX HICTOYHUKOB U
HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTHH JIJIsi PEIICHHS TTOCTABJICHHBIX 3a/1a4;

pa3BUTHE MOHOJIOTHYECKON M THATIOTHYECKON pedr, YMCHHSI BBIPAXKATh CBOM MBICIIA U CTIOCOOHOCTH BBICITYIIIMBATh COOCCETHUKA,
MMOHMMATh €ro TOUYKY 3PEHUS, IPU3HABATH MPABO APYTIOro YEJIOBEKa HA MHOE MHEHUE;

OCBOEHUE MPUEMOB JICUCTBUN B HECTAH/IAPTHBIX CUTYALIUAX, OBIIA/ICHUE IBPUCTUYECKUMU METOJAMH PEIICHUS TPOOIeM;
¢dbopMupoBaHHe yMEHUI paboTaTh B IPYIIE C BHITOJHEHHUEM PA3IUYHBIX COIIMANBHBIX PEJiei, MPeICTaBIsATh H OTCTauBaTh CBOU
B3TJISIBI U YOCKICHUS, BECTH JTUCKYCCHIO.

IIpenmeTrHble pe3yabTaThl:

3HAHUA O MPUPOJE BaXKHEHIINX (PU3UUECKUX SIBICHUN OKPY)KAIOILIEro MUPa U MOHUMAHUE CMBbICTIa PU3NYECKUX 3aKOHOB.
PackpsIBaroniux cBsi3b H3yYEHHBIX SIBICHUM;

YMEHHUS M0JIb30BaTHCSl METOJJaMH HAyYHOT'O MCCIeI0BaHUs ABJICHUN PUPO/IbI, TPOBOIUTH HAOMIOICHNUS, INIAHUPOBATH U BBITOIHATh
AKCIIEPUMEHTHI, 00pabaTbIBaTh pe3yIbTaThl U3MEPEHU, IPEACTABIATH PE3YAbTAaThl U3BMEPEHH ¢ MOMOLIBIO TaOIUL, TPaPUKOB U
¢dbopmyi1, 0OHapYKUBATh 3aBUCUMOCTH MEXAY PU3NUYECKUMU BETHUNHAMU, OOBSICHATh MOJTY4YEHHBIE PE3YJIbTAThl U JIeNIaTh BHIBOJIBI,
OLICHUBATh IPAHMIIBI TIOTPENIHOCTEN pe3yIbTaTOB U3MEPEHHU;

YMEHUS IPUMEHATh TEOPETUUECKUE 3HaHUA N0 (PU3MKEe Ha MPAKTHUKE, perIaTh GU3NUECKUe 331a4 Ha IPUMEHEHHUE MOJTy4EHHbBIX
3HAHUI;

YMEHHUS 1 HaBBIKU IPUMEHSATD MOJIyYE€HHbIE 3HAHUS JUIsl OObSICHEHUS IPUHLIUIIOB AEWCTBUS BaXKHEHIINX TEXHUYECKUX YCTPOUCTB,
pelIeHrs MPaKTUYECKHX 3a/1a4 MOBCEIHEBHOM JKU3HH, 0OecriedeHHsl 0€30MacCHOCTH CBOEH KHU3HU, PalliOHAIILHOTO
IIPUPOJIOIOIIB30BAHUS U OXPaHbl OKPYKAIOLIEH CPEJIbI;

(dbopMupoBaHue yOexIeHUs B 3aKOHOMEPHOM CBSI3U 1 O3HABAEMOCTH SIBJICHUM MPUPO/IbI, B 00bEKTUBHOCTH HAYYHOT'O 3HAHUS,
BBICOKOM IIEHHOCTH HayKH B PA3BUTHH MATEPUAJILHON U IyXOBHOW KYJIBTYPHI JIFOACH;

pa3BUTHE TEOPETUYECKOTO MBIIIIJICHNS] HA OCHOBE ()OPMHUPOBAHUS YMEHHUI yCTaHABIMBATh (PAKTHI, pa3ndaTh IPUUUHBI U CIIEACTBUS,
CTPOUTH MOJIENTH U BBIJIBUTATh TUIIOTE3bI, OTHICKMBATH U (POPMYIUPOBATH 1OKA3aTEIbCTBA BHIIBUHYTHIX THIIOTE3, BEIBOAUTH U3



HKCIIEPUMEHTAJILHBIX (PAKTOB M TEOPETUUECKUX MOJIenel (pu3nueckue 3aKOHbI;

¢ KOMMYHHUKATHBHBIC YMEHUs JOKJIAAbIBATH O PE3YJIBTATAX CBOEIO UCCIEAOBAHUs, y4aCTBOBATh B IUCKYCCHM, KPATKO U TOYHO OTBEYATh
Ha BOIPOCHI, UCIIOJIB30BaTh CIPABOYHYIO JIUTEPATYPY U APYTHe UCTOYHUKHA UHPOPMALINH.

@®opMbl U MeTOAbI, NMEPHOAMYHOCTH M MOPAAOK TeKylleil M NMPOMEKYTOYHOH IHATHOCTUKM NJIAHUPYEMBbIX pe3yJbTaToB
00y4aronmuxcs.
®poHTaNbHBIX J1TA00PATOPHBIX PAOOT - 11; KOHTPOIBHBIX paboT - 9 (B KOHIIE KaXK/I0H TEMBbI); CAMOCTOSTEIILHBIC U [TPOBEPOYHBIC PAOOTHI .

1. YyeOHO-TeMaTHYECKHH MJIAH
9 kaacc (102 u)

(mo yuebnuky A.B. IleppImkuHa ¢ y4eTOM JIOTHKH IMTOCTPOEHUS Kypca GU3nKH 9 Kitacca M1 He0OOXOJMMOCTBIO TOBTOPEHUSI HEKOTOPBIX TEM Kypca
¢buzuku 7 u 8 KmaccoB)

—  Kypcueom gvidenensvt memul Kypca 7 u 8 Kiacca ¢ npumepHbvim pacnpeodeieHuem Yacos.

— Pe3eps epemenu ocmasien 6 ce:3u ¢ nposedenuem npoyedyp 6HeuiHe20 KOHmMpos (patoHHbvle mpeHuposoutvle pabomwl, P/[P, BIIP u op.)

Ne Tema KosmuecTBo yacos
1 Mexannuyeckue siBJ1eHUS 39+7=464

11 MexaHnnuyeckoe IBUXKeHHE (KUHEMAaTHKa). 12

1.2 OCHOBBI TMHAMUKH. 13

1.3 Ilosmopenue 7 knacc. Cmamuxa. ¥Ycnosus pasrnosecus. [lpocmole mexanuzmul. 3 uaca

14 Iloemopenue 7 knacc. /lasnenue meépovix mei, sHcuoxocmeti u 2azo8. 3axou [lackans. 3axon Apxumeoa. 4 yaca

Inasanue men. Bozoyxonnasanue.

1.5 3aKOHBI COXPAHECHMS. 7

1.6 Mexanudeckue KojaeOaHus U BOJIHBI. 7

2 JIEKTPOMarHuTHbIE SIBJICHUSI 16+16=32 4




2.2 Iloemopenue 8 knacc. Inekmpuueckue agneHusn. IneKmMpuuecKuil mokx. 6 uacoe
2.3 DJIEKTPOMAarHUTHBIE SIBJICHMUSL. 7
24 Iloemopenue 8 knacc. Ceemoesuwie sagnenusn. I'eomempuueckan onmuka. 4 yaca
2.5 DJIEKTPOMAarHUTHBIE BOJIHBI. 9
3 Iloemopenue 8 knacc. Tennogvie sg1enus. 6 uacoe
4 CTpoeHne aToMa U AaTOMHOT'0 ATOMHBIX sijiep 13 +3=16 4
5 Ctpoenue u 3BoM0NUA Beesiennoii 4+1=5y
Pe3epn 0+3=3 4

Conep:xanue Kypca ¢pusukm 9 Kiaacca ¢ J0M0JTHEHUAMEA
Ipumeuanue: - dnemeHmoi cOOepHCAHUSL, 8blOETIEHHbIE IUOIEMOBBIM UBEHIOM, PEKOMEHOOBANbI K NOBMOPEHUIO.

— Jlononnumenvhvie s1eMeHmMbl COOEPIHCANUSL, BblOETIeHHbLE KPACHBIM YBEMOM, 8X00sim 60 6mopou pazoen Koougukamopa u noonesxcam nposepke Ha
THA.

Mexanunueckue siBjaenus 46 (4)

Mexanuueckoe osuxncenue (12 1)
Mexanndeckoe IBWKCHHE. MarepuaibHas TOYKa Kak MOJeNb gu3udeckoro Tena. OTHOCHTEIHLHOCTh MEXaHUYEeCKOro JBIKeHUs. CUcTeMa oTcyera.
duznyecknue BETUYHUHBI, HEOOXOIUMbIE NIl OMUCAHMS ABMXKCHUS M B3aUMOCBS3b MEXKIY HUMH (IIyTh, MEpEMENICHHEe, CKOPOCTh, YCKOPEHUE, BpeMs
IBUKeHUs ). PABHOMEpHOE U paBHOYCKOPEHHOE MPSAMOIUHEIHOE ABMKEeHHEe. PaBHOMEpHOE TBUKEHHE 110 OKPYKHOCTH.

Ocnosbt ounamuxu (20 u)

ITepssiii 3akoH HprotoHa u mHepums. Macca tena. IInotHocts BemectBa. Cuia. Equannel cunel. Bropoit 3akoH HerotoHa. Tpernit 3akoH
Hrrorona. Coboanoe manenne Ten. Cuia TsHKeCTH. 3aKOH BceMUpHOro TsaroteHus. Cwita ynpyroctu. 3akoH ['yka. Bec Tema. HeBecomocTh. CBsizb
MEXIy CWIOW TsDKecTH M maccod tena. JuHamomerp. PaBHonelictByromast cuna. Cuna tpeHus. TpeHue ckonbxeHusa. Tpenue mokos. Tpenue B
MPUPOJE U TEXHUKE. Y CJIOBUS PABHOBECHS TBEPAOTO TEJA, UMEIOLIETO 3aKPEIUIEHHYIO OCh ABMXKEHUS. [[enmp msadcecmu mena.

3axonvt coxpanenusn snepzuu u umnyavca 6 mexanuke (7 u)

I/IMHYJ'IBC. 3aKkoH COXpPAaHCHUS UMITYJIbCA. PeakTtupHOE gBMKEHNHE. MexaHUUYecKas pa60Ta. MOIIHOCTB. 3HepFI/I}I. IloTenunanbHas 1 KUHETHUECKAs
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sHeprus. [IpeBpalieHne 0JHOro BU/1a MEXAaHUYECKOM SHEPTUU B APYroi. 3aKOH COXpaHEHMsI IOJTHON MEXaHUYECKOW SHEPTHUH.
Mexanuueckue koneoanus u 6oinwt (7 u)

Mexannueckue KojieoaHus. HCpI/IO,I[, qacTtoTra, aMIluIuTyda Konebanuii. Pesonanc. Mexanndeckue BOJIHEI B OJHOPOJHBIX CpCaax. I[J'II/IHa BOJIHBI.
3By1( KakK ME€XaHH4YE€CKas BOJIHA. FpOMKOCTB H BbICOTA TOHA 3BYKaA.

DJIeKTPOMarHuTHbIE siBJIeHHs (32 4=264 +6 u)
Dnexmpuueckue signenus (6 u)

OnexTpuszauus Tea. JBa BUJa 3JIEKTPUUYECKUX 3apsAaoB. B3aumoaeicTBue NOKOAMMXCS NEKTPUUECKUX 3apsAI0B. 3aKOH COXPAaHEHUS 3JIEKTPUYECKOIO
3apsaa. JearMMocTh 3JEKTPUYECKOro 3apsaa. DIeKTpudeckoe mnoie. J[efcTBHe 3eKTpUYecKoro Iojis Ha 3JeKTpudeckue 3apsasl. IIpoBonHuku u
IudeKTpuKU. [1oCTOAHHBIN 3n1ekTpudeckuil Tok. JlelicTBua anexkTpudeckoro Toka. Cuna toka. Hanpsokenue. 3akon OMa 1S ydacTKa 3J€KTpUYECKON
Lenu. DIEKTPUYECKOE CONPOTUBIICHHUE. Y IEIBHOE IEKTPUUYECKOE conpoTuBicHue. [locnenoBaTenbHOE U MapaJlIEIbBHOE COEUHEHUE NTPOBOIHUKOB.
Pabora u MomHOCTh 3nekTpuueckoro Toka. 3akoH JDxoyms—Jlenua. @usuuyeckue senenuss 6 npupode: SIEKTpUYECKHE SIBIEHUS B aTtmocdepe,
3JIEKTPUUYECTBO JKUBBIX OPraHU3MOB. Texuuueckue ycmpoucmea. 3JIEKTPOCKON, UCTOUYHUKU IOCTOSHHOI'O TOKA, aMIEpMeTp, BOJIBTMETP, peocTar,
CUETUYMK DJIEKTPUUYECKONW SHEPIUM, AJIEKTPOOCBETUTENIbHbIE IMPUOOPHI, HArPEBATEIbHBIE AIIEKTPONPUOOPHl (IpUMEpPBI), MPENOXPAHUTENU; Y4YET U
HCIOJIb30BaHUE AJIEKTPOCTATUYECKUX SIBJICHUNW B OBITY U TEXHHKE; AJIEKTPONPOBOJKA M MOTPEOUTENH 3JIEKTPUUECKON PHEPruH B OBITY, KOPOTKOE
3aMbIKaHue. Mcmopus nayku: co3laHue raibBaHndeckux snemeHToB (JI.I'anpBanu, A.Bonbra, B.B.IleTpoB), n3ydenne armMochepHOro 3jieKTpudecTBa
(b.®panknun, I'.Puxman), otkpsiTue 3akoHoB (I".OMm, J[.[xyons, 3.X.JIeHn)

Dnexmpomacnumuvle sienerust (7 4)

MaruautHoe nosne. Maaykuus MarautHoro nosst. MarautHoe nosie Toka. OnelT OpcTena. MarHuTHOE 1oJie MOCTOSHHBIX MarHuTOB. MarHuTHOE 1ose
3emin. DeKTpoMarHuT. MarHuTHoe noJjie KaTymku ¢ TokoM. [IpuMeHnenne anekTpoMarauToB. [{eficTBMe MarHUTHOTO MOJISE HA TPOBOAHUK C TOKOM U
IBUKYIIYIOCS 3apshkeHHYHo yactuly. Cuna AMnepa u cuna Jlopenna. DnekTpoaBurarens. SBilIeHne 3JeKTpoMarHuTHON HAyKIusA. OnbiTel Dapaes.

Dnexmpomacnumuule 6onbl. Ceemosule snenust (4 4 +9 u)

DneKTpoMarHuTHele Konebanus. Konebamenvuuiii konmyp. Onekmpozenepamop. Ilepemennviii mok. Tpancghopmamop. llepenada sneKTpuUUecKoOi
SHEPIUU Ha PACCTOSHUE. DIEKTPOMArHUTHbIE BOJIHBI M UX CBOWCTBA. [Ipunyunst paouocesasu u menesudeHus. Bauanue s1eKkmpomMacHumHuIX uznydeHui
Ha drcusvie opeanuzmol. Jlucnepcus ceta. Untepdepentus u audpaxius ceta.



TemnoBble siBjaeHus (6 1)

OCHOBHBIE TOJOKEHUS MOJIEKYJIIPHO-KMHETHYECKOM TEOpHM CTPOEHHMs BellecTBa. Macca U pa3Mepsl MOJIeKylsl. TemnoBoe ABMKEHUE aTOMOB M
Mouiekynn. CBs3b TeMIepaTrypbl BelIecTBa CO CpPEOHEH CKOPOCThIO XAaoTHYEeCKOro ABMKeHus dactull. duddys3us. BzaumopeiicTBue MOJIEKyIl.
CmauuBanue. Kanunnsipusie sisnenns. Mojenu TBEPAOTO, XKUAKOTO U ra3000pa3HOro COCTOSIHUN BEIECTBA U UX OOBSICHEHNE HA OCHOBE MOJICKYJISIPHO-
KUHETHYECKOW TEOpUHU CTPOCHH BemiecTBa. Kpucrammmueckoe u amoppHOe coCTOsIHUS BemecTBa. TemnoBoe pactmpenne. OcoOeHHOCTH TEIIOBOTO
pacmpenus: Boabl. TermnoBoe paBHoBecue. Temmeparypa. TemmneparypHas mkana Llenbcus. BryTpennsisi sHeprus. Pabota u Temmonepenada Kak
Croco0Bbl M3MEHEHHsI BHYTPEHHEW SHepruu. Bujpl Temsonepenauu: TEIIONPOBOIHOCTh, KOHBEKIHMSA, M3dydeHue. KomuuecTBo TemnoThl. YaenbHas
TeroeMKocTh. [lmaBnenne u kpucramimszanus. YJenpHas TemioTa IaBieHus. Vcmapenune n konaeHcanus. MI3MeHeHuWe BHYTPEHHEH SHEpPruu B
MpoLecce UCIapeHus U KoHaeHcauu. BrnaxHocTs Bo3ayxa. Kunenue xuakoctu. 3aBUCUMOCTh TeMIIEpaTypbl KUIIEHUS OT aTMOC(HEPHOro JaBJICH Usl.
VYaenvHas TemioTa mapooOpa3oBaHus. KomudecTBO TEMIOTHI, BbIIEISEMOE MPH CTOPAHUU TOIUIMBA. YJIENbHAsl TEIJIOTa CrOpaHMs TOIUIMBA. 3aKOH
COXPAaHEHHUS PHEPTUU B TEIUIOBBIX Ipolieccax. YpaBHEHUE TEIUIOBOro Oamanca. [IpuHIunbl paboThl TEMIOBBIX ABUTareseil. TemoBbie MBUTaTeNd U
OXpaHa OKpyKarolleil cpenbl. Qusuueckue sasneHus 6 npupode: usnydenue CoilHIA, 3aMep3aHue BOJOEMOB, MPUMEPHI NMPOSIBICHUS KOHBEKIUU B
aTMocdepe — Mopckue Opu3bl; 00pa3oBaHUE POCHI, TyMaHa, HHEs, CHETa. 1exHuueckue yCcmpoucmed: KUAKOCTHBIA TEPMOMETP, TaTYUK TEMIIEPATYpPHI,
TEPMOC, CUCTEMa OTOIICHUS JIOMOB, BOJIOCSIHOM M AJIEKTPOHHBIA TMIPOMETPHI, ICUXPOMETpP, NapoBas TypOWHa, JBUraTellb BHYTPEHHETO CrOpaHUS.
HUcmopus nayku: onwitel b.Pymdopna, I'.JIaBu, [Ix.[Ixoyns; uctopus rermiossix apuratenei (Jx.Yarr, H.Orro, P.quzens, U.H. TTon3yHoB).

CTpoeHue aTOMa M AaTOMHOT0 ATOMHBIX sjiep (16 4)

Crpoenue aromoB. I[lnanerapHas mozaenb aroma. KBaHTOBBIM xapakTep MOTJIOIICHHMS M WCIYCKaHMs CBeTa aroMaMu. JIMHeWyaThle CIEKTpHI.
Omertel Pesepdopna. CoctaB atomHoro sjpa. [IpoToH, HEUTPOH U ANEKTPOH. 3aKOH DUHINTEHHA O MPOMOPIIMOHAIBHOCTA MaccChl U dHepruu. [led ekt
Macc W JHEprus CBsI3U aTOMHBIX siep. PaanoaktuBHocTh. Ilepuon nonypacnana. Anbda-uzinydenue. bera-uznydenue. ['amma-uznyuenue. SnepHoie
peakuuu. crounuku sHeprun ConHua u 3Be3]1. fnepHasi sHepreTuKa. Jxoro2uyeckue npoobiemvl pabomsl amomMHuLx daekmpocmanyuti. Jlo3umerpusi.
BrusiHue pagnoakTUBHBIX U3TyYE€HUN HA KUBBIE OPTaHU3MBI.

Ctpoenue u 3Bosouns Beeaennoii (5 1)

I'eonenTprueckas U reauoleHTpUYecKas cucteMbl Mupa. dusnyeckas npupoja HedecHbX Ten ConHeuHol cuctembl. [Ipoucxoxaenne ConHeyHON
cuctemsl. ®usnveckas npupoaa Connna u 38e31. Ctpoenne Beenennoi. OBomonus Beenennoit. I'nnoresa bonemoro B3peiBa.

Pe3seps (3u).



IHOYPOYHO-TEMATHYECKOE INTAHUPOBAHME 9 kiaacc (102 4, 3 4 B Hees110)

BpECMCHU

OpOLIEHHOTO BBEPX.

Ne Tema Conep:kanue ypoka Buj nesiTeJIbHOCTH YYeHHKA JKcNnepuUMeHTAIbHASA Jomamr
YPOKa, NMOA/IEPKKA
naTa 3ajJiaHue
Mexannueckue siBjaeHus (46 1)
Mexanudeckoe nBmwkeHue (kuHemaruka) (12 )
1/1 MarepuanbHas OrnpeneneHne MEXaHUYECKOIO —Pa3muath 1BHKEHHE U TIOKOM, Hemoncmpayuu.  pasnomepnoe | § 1,
TOUKA. Cucrema | aBuxeHus, mpuMepsl. OCHOBHas O6UOMCEHUE NYSLIPLKA 6030YXa 6
. T v —aHaJIM3UPOBATh OTHOCUTCIIBHOCTD | cmekisaHHOU mpy6;{e c pr' l
oTcuéra. 3a/ia4a MCXaHUKHU. Ten0 OTCUETa. | \\ovaiiveckoro aBmkenus: HCUOROCTIHIO; Seusicentie
MarepuranbpHas TOYKa KaK MOJEIb wapuka  no  HaKioHHOMY
(1)1/131/1‘1601(01“0 Tesa. —H36J'IIOZ[3TL n}lBI/I)KeHI/Ie T€Jla B PasHbIX 9!Cé]l06y,' nocmynamenvHoe
IMocTymarensHOe IBHKEHHE. CHCTeMax OTcHeTa, OBUIICEHIE MENeIICKU.
Cucrema orcuéra. —PUBOAUTH IIPUMEPHI MOCTYHATEIBHOIO
JBWKCHUS.
MCIICHHC. . . — ; eMoHCmpayuu.
212 Ilepememenue IIyte. TpaekTopus Pasniaars myTs 1 nepemenieHne pay 82
ITepememienue. Eqununiibi .. | JBmxeHue MSIUMKa,
—IIEPEUNCIIATh XaPAKTEPUCTUKNA BEKTOPHOU yl‘[p.2
M3MEPEHUS IEPEMEICHHUS. —— OpOIIEHHOTO BBEPX.
—IPUBOANTH IPHUMEPHl  MEXaHHYECKOTO Onvimol. I/I3Mep€HI/Ie nyTH
JABMIKCHUA, KOrJa NYyThb pPaBEH MOAYJIIO u MO]]yJ'If[ HepeMeHIeHI/ISI,
repeMenieHus (WIn OoJbIe).
3/3 Onpenenenue IIpoekius BEKTOpa Ha OCh. — YMETh ONPEAENATh MPOEKUUIO | [emoncmpayuu. 83,
KOOPJWHATHI YpaBHEHHE KOOPIUHATHI MepeMelieHuss  Tela  Ha  OCh;
JBHKYIIErOCs Tea. | JBMXKYILETOC Tella. KOOpJIMHATY Tejla B JAHHBIA MOMEHT JABrxenne MAYMKa, | Y1Ip.3




4/4 [Iepememienne npu | Onpenenenue  npsimosinHeHoro | —IIpuBoaUTH npumepsl | [lemoncmpayuu. 84,
IPSIMOJIMHEITHOM PaBHOMEPHOT'O JIBIYKEHHs. | PABHOMEPHOTO IPSIMOJIMHENHOTO | Pagnomeproe  Ogudicenue
paBHOMEpPHOM Onpezenenue - bopmyma | JBHAKEHH, nyseipoka  6030yxa 6 | YIP- 4
JBUKECHUH. CKOPOCTH Dopmyra s CMeKNIAHHOU  mpybKe ¢

: —aHaJTU3UpOBaTh TPabUKH | e or0cmbio,
ONnpeaACIICHNUA KOOPAMHATEI TCJIa B CKOPOCTH U JIBUKEHUS, pasHomepHoe osudicere
m000it MOMEHT BpeMeHH: X(t) =xo MeNCHCKIL
+ vt T —OTpeAeTATh 0 TpapuKy CKOPOCTh

Vil T'pagux ckopocTd Tena. | pop, -y KOOpIUHATY B JaHHBIN

I'padux  memxenus.  Cpeanss | yoment BpeMeHn.

CKOpOCTb. dopmyna JUIsL

BBIYMCIICHUS cpeaHen

ckopocTu:V=5/t. Qusuueckue

A6NeHUs 8 npupoode: TIPUMEPHI

CKOpOCTE B >KMBOW M HEXKHBOH

pupoie.

5/5 [Ipsamonuneninoe HepaBHoMepHOE nBUKEHUE. —VYMeTb ONPEACIISITh BU] | [emoncmpayuu. 85,
PaBHOYCKOPEHHOE MrHoBeHHasi CKOPOCTb. JIBYKEHUS, PaBHOyCcKOpeHHOE
JBUKEHHE. Vckopenne. PaBHOyCKOpeHHOE gBwkenne Tena (Msumk, | YIP- O
VckopeHue. nBKeHue. EuHuIb! n3Mepernst |~ PA0OTATh ¢ TEKCTOM yueOHHKa, OpOLIECHHBIH BBEPX,

yckopenus. [Ipoekunu BekTopa KapeTka Ha HaKJIOHHOM
- yMeTb pewmarbh 3aJadyd  Ha

Ha KOOPJAMHATHYIO OCh. IJIOCKOCTH).
HaXO0XKJICHUE YCKOPEHHUS.

6/6 CkopocTb BreBon  dopmyner  MrHoBeHHOW | —OOBACHATh (QU3MUECKUl cMbIc | [Jemoncmpayuu. 86

MPSIMOJINHEIHOTO CKOPOCTH u3 dopMyEl | MTHOBEHHOH CKOPOCTH; PaBHOycKOpeHHOE

n Ymp.6
PaBHOYCKOPEHHOTO | yoxonepnsr,  3ammch €& B _ | ABwKenue Tena (MsIUHK, p
nemwxenus. ['paduk ——AQHAIM3UPOBATH IPAGUK CKOPOCTH; | GhomreHHbIit BBEPX,

CKOPOCTH.

BEKTOPHOM U CKaJSIPHOM BHJE.
V(t) = vortaxt. ax(t) = const.
I'padux cxopoctu.

—YyMEeTh  pemarb  3aJa4d  Ha
HAaXO0XJI€HUE€ MTHOBEHHON CKOPOCTH.

KapeTKka Ha HaKJIOHHON
TJIOCKOCTH).
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717 [lepememienne npu | BeiBog ¢opmynsl ans pacuéra | —YMeTb CAMOCTOSITENILHO BBIBOAUTE | [lemoncmpayuu. 87
HpHMOJ'II/IHef/'IHOM MPOEKLUHU BEKTOPA IMEPEMEIEHUSA (bOpMyHy IMPOCKI MU BECKTOPA H3M€p€HM€ YCKOpeHUA
p.7
PaBHOYCKOPEHHOM | 11y paBHOycKopeHHoM | EPEMEIIEeH S TIpH mea, osudicywezocs | YIP
BIKCHHH. .. | PABHOYCKOPEHHOM JIBUKCHUH; A8HOYCKOPEHHO.
A IBIDKeHUU. PelleHue OCHOBHOU p yexop A ’ P yckop
3a1a4u MexaHuku: X(t) =xo + Vox't | -ymers pemaTs 3anaun Ha
+a,t%/2. Texnuueckue | HAXOKICHUE IPOEKIMHU BEKTOpa
yempoticmea. cimomerp, | TEPEMCILCHIA HPH
PaBHOYCKOPEHHOM JIBH>KEHUU U
JMATYUKK TIOJIOKEHUS, PACCTOSHUS
KOOpAMHATHI TeJa.
U YCKOPEHHSL.
8/8 [Tepememenue Ttena | @opmyna nepeMelieHus tena npu | —3yuuThb 3aKOHOMEPHOCTH | OTBIT. IMposepka | § 8,
npu IPSIMOJIMHEHHOM PaBHOYCKOPEHHOI'O JIBWKEHUs MpH | THMOTE3bI 0  MPSIMOM
MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JABIDKEHHH 0€3 | YBEIMYCHUU MTPOMEKYTKOB BPEMEHH, | POMOPIAOHAIBLHOCTH ynp.8,
PaBHOYCKOPEHHOM | HA4aJbHOM CKOPOCTH. | OTCUUTHIBAEMBIX oT Hayaua | CKOPoCTH npu | TOAT. K
JBUKCHHUH 0e3 | MccrnenoBanue 3aKOHOMEPHOCTH | ABM)KEHHUS B LIE€JI0€ YHCIIO Pas; PABHOYCKOPEHHOM JUP  Nel
HaYaIbHOM PaBHOYCKOPEHHOTO JIBM)KCHUSI. JABUKEHUH (c. 319).
CKOPOCTH. } U3YyIHTD 3aKOHOMEPHOCTD | nygjitennoMy IyTH.
PaBHOYCKOPEHHOTO  JIBIKCHHS 32
HI0CJIEIOBATENIbHBIE paBHBIE
MPOMEXKYTKH BPEMEHH,
-yMETh peliaTh 3a/1a4u.
9/9 JIaboparopHas [IpoBepka Ha npaktuke | —lccnenoBath 3akoHOMepHOcTH | MccnenoBanue c. 319
pabota Ne 1 3aKOHOMEPHOCTH: PaBHOYCKOPEHHOTO JIBIKEHUS TPH | 33BHCHMOCTH OJIHOM 58
. noBT.§ 8.
«HUccnenoBanue PaBHOYCKOPEHHOTO JIBHKEHNS | YBENUUIECHUN POMEKYTKOB BDEMERH, | hyrsyweckoii BETMHHHBI OT
PABHOYCKOPEHHOI | IPU YBEJIMYEHUH MPOMEKYTKOB | OTCUMTHIBAEMBIX oT Hayvasa .
Ipyron Ha OCHOBE
0 IBM:KeHHs 0e3 BPEMEHH, OTCUHWTHIBAEMBIX OT | ABIDKEHHSI B IEJI0€ YHCIO pas; .
HAYAIbHOM HAYasa JBIKEHHS B I1E10€ UHCIIO0 | PABHOYCKOPEHHOTO JBHKEHHs 3a | TPAMPIX  HSMCPCHHHM €
CKOPOCTH». pas; PaBHOYCKOPEHHOTO | TTOCIIEI0BATEIbHBIE paBHbie | TPCACTABICHUCM

JABMOKCHUA 3a ITOCICAOBATCIBHBIC
PpaBHBIC IPOMCIKYTKH BPCMCHHU.

MIPOMEXKYTKH BPEMEHHU.

pe3yiabTaToB B BHJE
rpaduKa 1iIu TaOIUIbL.

11




10/10 Pemenue 3anau. @opmyisl I pacdyeTa CKOPOCTH, | —YMETh pemiath 3amauu | [Jemoncmpayuu. P-2, 3,
YCKOPEHHUS, MepeMeNIeHus], | aHATUTHIECKUM METOIOM; Pasznuunwvie euowt | 11, 17,
KOOPIMHATHI. Pemenue NPAMOTIUHEUHO20 63.
rpadMUYeCcKuX 3a/1au. —YMCHHC perare 3aMaIM | yexanuueckoeo
rpaduuecKUM METOJIOM. OBUNCCHLLL
11/11 OTHOCUTENBHOCTH OTHOCHUTEITPHOCTh CKOPOCTH TeJla, | -YMEeTh peliaTh 3a1add B 3adaHHoO# | /Jemoncmpayuu.Mexanuue | § 9
JIBUKCHHSL. TPACKTOPHH, ITYTH, IEPEMEILICHUS], | CHCTEME OTCUETA. cKoe O0B8UdCEHUE 8 PA3HBIX
KOOPIAMHATEL. 'eoleHTpuYecKas u cucmemax omcuéma | YIP-
TeJINOICHTPUYECKAs CHCTEMBI (Kucmouxa ¢  Kpackot,
oTcuéra. JIUHEUKA,  8pawjarouuiics
ouck).

12/12 KonTponbHas [IpoBepsieTcst ~ 3HaHHME  TEeMbl | —YMETh pellaTh KadeCTBEHHBIE, Koppexkn
pabora Nel (mo | KMHEMaTHKa: OTIpE/ICTICHUS | KOJIMUSCTBEHHBIE M TpauIecKue ust
Mmatepuany §§ 1-9). | XapakTepuCTUK  MEXaHMYECKOTO | 3a7auu. 3HAHU

JIBUKCHHSI, 170 CTMHHUIIBI
U3MEepeHus, (hopmybr
KHHEMAaTHICCKIX BEJIMYWH,
rpaduKu CKOPOCTH U JIBHIKCHUS.
OcHoBbl 1uHaMuKH (13 4)

1/13 HNuepumanbHbie 3akoH wuHepuuu. Touka 3penust | —IIpuBoaUTH NpUMepsl | /lemoncmpayuu. 810,
CUCTeMBI  OTcueTa. | ApucToTens. [TpuHIMI | HTHEPIIUAIBHBIX U HEMHEPIHMANbHBIX | /[udiceHue menexkKa ¢
[TepBorit 3aKOH | OTHOCHTEIHHOCTH lanunes. | cucrem orcuéra; MasiTHUKOM, ropka necka. | YUP- 10
HeroTona. O606mmenue BoiBOIOB . [anunes 5

Vcaakom HpioTorom. Ilepppiii | —OTPEACIATE JCHCTBUE KAKHX CHI
3akoH Herorona. Wueprmanbapie | KOMICHCHPYCTCA B pasHbIX
CHCTEMBI orcuéra. | TPUMEpax.

HewneprinaabHble CUCTEMBI

orcuéra.l' paHuIbl IPUMEHUMOCTH
| 3akon HproToHa.

12




2/14 Bropoit 3aKkoH | [Tpuunna BO3HUKHOBEHHUSI | —AHAIN3UPOBATH 3aBUCUMOCTH | /[emoncmpayuu. 811.
HprotoHa. YCKOpeHHs. PaBHOIEUCTBYIOIIAs | YCKOPEHUsI Tejla OT Macchl W OT | Jleudicenue menejicKu
CHUIL Macca. [InoTHOCTH | CUIIBL; pasnou maccol noo | ymp-11.
BemectBa. p = M/V. Bropoii 3akoH Oelicmsuem pazHvlx CUllL.
Herorona: E = M- & Conanpas- —paccuuThIBaTh yCKOpPEHHUE Tela,
: 3Hasl CUJIy U Maccy.
JEHHOCTh  BEKTOpa  YCKOPEHUS
Tena u BEKTOpa
PaBHOJICMCTBYIOIIEN BCEX CHIL,
JICUCTBYIOIIMX Ha Teno. ['paHuibl
IIPUMEHUMOCTH I 3aKOHa
HproroHa.
3/15 Tpernii 3akoH | JleiicTBUe Ten Ipyr Ha Apyra. —VYMers  Aenarb  BBIBOABI U3 | [emoncmpayuu. § 12, ynp.
HeroroHa. BsaumonenicTeue. TpeTnii 3aKOH | IIOJyYEHHBIX PE3YJIBTATOB; ) 12.
HeroToHa. YpaBHEHHUE TPETHETO Cyennénnvie
F’ _ F’ —ymetb popmynupoBath |l 3akona | ounamomempuol,  63aumo-
3aKoHa :+ 2—1 — 1=2-, HeroTOHA; oelicmeue MazHUmMos Ha
I'panuier npumenumoctu 1 paccmosnuu.
3akoHa Herorona. J[BrkeHue Tea | —IpPUMEHATh 3HAaHUS K PELICHHUIO
MO/ IEWCTBHEM HECKOJIBKUX CHII. | 3a/ad.
4/16 CBoOoaHoe CBobognoe manenue. Yckopenue | —OOBACHITH IPUUUHY Lemoncmpayuu. 813,
MaJieHUE Tel. cBOoOOAHOTO NIaaeHus. Mcmopus PaBHOYCKOPEHHOTO JIBM)KCHHS,
Hayku. onbIThl ['.I"anmuies mo Tpybra Hvlomona. ymp. 13.

W3YYEHUIO CBOOOTHOTO MaeHUSI.
3aBUCHUMOCTh YCKOPEHUS
CBOOOJTHOTO TIAJICHUS OT MIUPOTHI
MecTHOCTH. Cuia TSKECTH.
dopmyiia s BBIYUCIICHUS CHITBI
TSKECTH BOJIM3H MOBEPXHOCTH
3emin: F = mg. HeBecomocTts u
neperpys3Ku.

—IIPUBOAUTH IPUMEPHI SABICHUN
IPUPOIBL,

—IPOBOJIUTh MCCIICIOBATEIIbCKHIA
BKCHepI/IMCHT 10 I/ISY‘-ICHI/IIO
CBOOOIHOTO

MaJeHus, aHAIN3UPOBAThH €T0
pe3y.]'H)TaTI)I " aeJIaTb BBIBOBI.
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5/17 JBr>xeHue Tena, | JIBmkeHue Tenma Toj JEeWCTBHEM | —YMeTh HAaOMIoAaTh ABMKEHUE Tena | [Jemoncmpayuu. § 14, ynp.
OpOLICHHOTO cuibl  TsbkecTH. Bec  Tema. | mox AeicTBHEM CHIIBI TSKECTH, Hesecomocts Ten mpu | 14, moar.
BEPTUKAJIbHO BBepX. | HeBecomocTs. Pemenue 3amay. CBOOOTHOM Ma/ICHUH. K JI/P Ne2

—TIIPUBOJUTH MPUMEPHI CBOOOIHOTO (c. 321).
MaJICHMS,

—paccUMThIBaTh ~ KHMHEMAaTUYECKUE

XapaKTEepUCTHKH TPH  CBOOOJHOM

NaJICHUH TENa;

—TIpOBOJUTh  HMCCIIEA0BATEIbCKUI

JKCIIEPUMEHT, AaHaJU3UPOBATh €ro

pe3yabTaThl, A€TaTh BHIBOIBI.

6/18 JlabopaTopnas CBobonHoe mnanenue. Popmyna | —YMeTb 3aHocuTh B Tabmuny | [IpakTtudeckas pabdora: | P-201,
pabora Ne2 | yckopeHusi CBOOOIHOTO TMaJieHUs. | HEOOXOAUMbIE JaHHBIC, IIpoBepka 3aJJaHHBIX
«Hccaenopanue TP eITOT0KeHH i c. 321.
CB0GOIHOTO —paccuuThIBATL YCKOPCHHUC | (gpgmbie n3MepeHust
nageHus. CBOOOJIHOTO MaNeHUS; (U3MYECKHUX BEJHYMH M

- YMEHHE U3MEpATh PACCTOSIHUE U CPABHEHHE 32IAHHBIX

BpeMsl IBIKEHUS Tela, COOTHOIEHIH Mesay
HUMH).

paboTath B rpymme.

7/19 3akoH BceMHpHOro | Cuibl NpUTSDKEHUS MeXAy Bcemu | —IIpuBoauTe  mpuMepsl  CHIIBI 8 15,
TATOTCHUS. TeJIaMA BO Bcenennoii, | TATOTCHU,

! panmi T'pasuTannonnsie CHIIBL. | _ €Th pellaTb KaueCTBEHHBIE U %1-1]1?71 =
HIpTMEHTMOCTH ®opmynnpoBka . (popmyra KOJZX‘ICCTBEHHLI@ 3374l Ha 3aKOH .
3aKOHAa BCEMHMPHOTO
TSTOTEHUS. 3aKOHa BCCMUPHOI'O TATOTCHUS. I. BCEMHUPHOI'O TATOTCHUSL.

OIBITHI Kasennuma no

onpedenenHuro  epasumMayuOHHOU

nocmosunou, II.Kyionma  mno

HU3YUCHUIO TPCHUH. HpI/IJ'II/IBBI u
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OTJIUBHI, JABMOKCHUC IIJ1aHCT

CoJHEYHOM CHCTEMEI, TCUCHHEC

BOJBI B PCKax U KaHaJlaX.

8/20 Yckopenne [Iputsokenue ten k 3emiue. CBsa3b | —OOBICHATL NPUTSHKEHUE TeIl K | Jlemoncmpayuu. 16 .
2
cBOOO/IHOTO MEXJy CHJIOW TSKECTH U Maccol | 3emiie; CsobooHnoe naoenus | 16.
najeHus Ha 3emiie ¥ | Tena.  [10CTOSHCTBO  yCKOpPEHHS MAYUKA HA NOI.
Ipyrux  HeOECHBIX | CBOOOMHOINO MHajeHMs s Beex |~ SHATh dopmyiy yCKOpeHus P-176,
Tenax. Ten, HAXOAIIAXCS Ha | cBOOOIHOrO HMPUTSDKEHUS Ha P.173*
MOBepXHOCTH 3emyi. YckopeHue | OBEPXHOCTH 3eMau ¥ Ha BeicoTe h -
cBobonHoro manenus Ha Jlyne. | HaA 3emnéit;
Pemenne 3agau.
- YMETh peliaTh 3a1a4.
9/21 Cuiia ynpyrocru. Hedopmarus tena. Ynpyrue u | —OOBACHATH, MPU KaKUX YCIOBUSX | [lemoncmpayuu. 817,
HEYyIpyrue I[e(bopMauHH. Cujia | BO3BHHKACT I[e(l)OpMa]_II/Iﬂ TeIa, HeﬁCTBHC IMIPpY>XUHbI Ha 17
. | yop. 17.
yrpyrocti. Jlnramomerp. 3akon | PUBOMTE TPUMEDEI PA3HBIX BHIOB | TEJO. Omprt: | YIP
. nedopmanumy, HccnenoBanue
ynpyroii  pedpopmanmu  (3aKOH
F = kAl 3aBHCHMOCTH CHJIBI
I'yka): I = - Pemienne | —ymers pemars 3amaud Ha 3aKOH VIDYIOCTH or or
3anat. I'yka; VJUIMHEHUS IPYKUHBL.
-HCCIIENOBAHUE 3aBHMCHUMOCTH OJIHOH
(bU3UYEeCKOi BETMYUHBI OT JIPYroi Ha
OCHOBE TMpPSAMBIX HM3MEPEHUH C
MPEJICTABIICHUEM  PE3YJIbTaTOB B
BUJIE TpaduKa WM TaOJINIIBI.
10/22 Cuna TpeHwusl. Bunsl Tpenusi: Tpenue mokos, | —IIpuMeHsATh 3HaHUSA K pemeHuto | Onvim. Hccneoosanue | § 18,
TPeHHWE  CKOJBXKCHHS, TpeHHe | 3a1ad, 3asucumocmu CUJIbL 13
KayeHus. MakcuManbHas —Cuja r mpenus om suoa | YTP- 1€
. - 3HaTh 3aK0H ['yka (popMynMpOBKY nosepxnocmu, om  cuibl
TpeHHUs IIOKOs, €€ 3aBHCHUMOCTH .
p ’ 1 Gpopmyiy); oasneHus, om NIOUAOU
T MOJIYJISL CHUJIBI PEAKIIMHA OIOPEI.
OT MOAYIA € peaKiii Orop NOBEPXHOCTI.

Koapduuuent tpenus. @opmyna

- UCCJIEJOBAHNE 3aBUCUMOCTH OJHOU
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JUIS. BBIYMCIICHHUS MOXYJSL CHIIBI
w-N.
Tpenue B Npupone U TEXHHKE.

TPEHHs  CKOJbKeHH: F =

(hbU3MYECKOI BETMYUHBI OT IPYro Ha
OCHOBE  MpsAMBIX M3MEPEHUU C
NPEACTABICHUEM  pPE3yJIbTATOB B
BUJIe Tpadurika uiau TabIUIIbL.

[MoamumauKy. OnbITHI
III.Kynona.

11/23 [Ipsimonuneitnoe u | JlelicTBue Ha TeO CHIIBI H3MEHsET | —OObBICHITD NpuuMzy | [lemoncmpayuu. 8 19, ymp.
KPUBOJIMHEWHOE MOJIyJTb ¥ HAIIPaBJICHUE CKOPOCTHU. | KPHBOIMHCHHOTO ABHKCHHUS TeTa4 JBrxenue TeJa mo | 19.
ABHIKCHHUC. KpuBonureiinoe JBHKEHHUE. | _ - emath  sazadd  Ha OKPYKHOCTH. § 20
JlBiKeHHE Tena 1o JIBuKeHue Tena 1o OKpYKHOCTH ¢ Y P 8 > JiP:
OKPY/KHOCTH c b HaXOX/ICHUE 20.
HOCTOSIHHOIM o | HOCTOAHHON 1o MOAYIIIO | HEHTPOCTPEMUTEILHOTO YCKOPEHHUS.

MOJLYJIEO CKOpOCTBIO.  BriBOm  (hopMyJibI

CKOPOCTEIO. LHEHTPOCTPEMUTEIILHOTO
yckopenus: a, = UIR, ez
Hanpasnenue. Ilepuon m yactora
obpamienus: v = 1/T. Jluneiinas
CKOPOCTh PaBHOMEPHOTO
JIBWKEHUSI TIO OKPYXHOCTH: U=
2nR/T. YriaoBas CKOpPOCTh: ® =
27T,

12/24 Pemenne 3amau. Teopus no Teme «/nHamuka» YMeHune pemaTh  KauyeCTBEHHBIE, 3amaun B
KOJIMYECTBEHHBbIE U  TpaduuecKue TeTpaju.
3a/1a4u 1o TeMe «/uHamuka»

13/25 KonTponbHas Teopus no Teme «/InHamuka» YMeHue pemiatb  KauyeCTBEHHBIE, Koppekn

pabora Ne2 (mo KOJMYECTBEHHbIE M Tpaduyeckue us
Marepuany § 10- 3a7a4M 1o Teme «J{mHaMuka. 3HAHUM

20).
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IHoBTOopenue 7 kiaace. Craruka. | (3 4)

1/26 Ycnoeusn PaBHOBeCcue MaTepHuanbHOU | - 3Hamb onpedenenue momenma | Hemoncmpayuu. Puiuae 6 | Koncnekr
pasnosecu:. TOYKU. AOCONIOTHO TBEPIOE TEJO. | CULBL, PpasHosecuu. B T€Tpaau
Ilpocmuie P

agnogecue meepoozo mena c | _

MEXAHUIMBL . 3Hamo yciogue pagnosgecusi pviuaza | Onvim. Pasuvivu
3AKpENIeHHOU OCbIO 6PDAUWLCHUA. | 4 yyyomp npUMeHAMb €20 8 PeuleHUU | ChoCcoOamu 000uUmbCs
Momenm cunvi: M = F-l. Ienmp | 3q0qu. pasHosecus pvliaza.
masaxcecmu. IlIpocmuie

PemreHne pacyeTHBIX 3aJa4 Ha
MEXAHU3MObL. «3onromoe

«30J10T0€ MPABUJIO» MEXaHUKH JIJIs
npageuno» mexanuku. Poiuae. .

pbluara, OJIOKOB H HAKJIOHHOI
Ycnosue pasnosecus puiuaza:

ILUIOCKOCTH.
Mi+Mo+... =0. HccnegoBanus
YCJIOBUsSL ~ PABHOBECHSA  PBIYAra, | BpimosiHeHHe n1aGopaTopHoii
HPOBC/ICHHBIC APXUMEZIOM. | paGorb: «OmpeleeHne MOMEHTA
Pblyaru B TeNe  YENOBEKA | cpyirpiv.
Pewenue 3a0au.

2/27 bnoku. Iloosuscnbtii u HenoOdsudscHblll | - 3Hamb pasiuuue noosudxicHo2o u | [lemoncmpayuu. Koncmekr
onoxu. IMpumenenue 610K06 ¢ | HENOOBUIICHO20 ONOKA, B TETpaau
cmpoumenvcmae. Pewenue

P - yMems peuwiams 3a0ayu ¢ 610KAMU.
3aoau.

3/28 K1 npocmuix | Onpedenenue u ¢opmyna | -3namv ~ meopuro  u  ymems | [Jemoncmpayuu. Koncnexr
MEXAHUZMOB. KoI(ppuyuenma noJjie3nozo | NPUMeHAmMb e€ 8 peuleHuu 3a0ay. Konctpyuposanue B TETPAH

oeiicmeua. Ilonesnaa padooma. . | HAKJIOHHOM IUIOCKOCTH €
3 p P Boinosnenne JA200PATOPHOM | 34 aHpy AHAYCHAEM
AMpauennan paoomd. FEUEHUE | nhaGoThI: «Koncrpynposanue | gy

3a0au. HAKJIOHHOM IUIOCKOCTH c

3agaHHbIM 3Havenuem KIII»

Iloemopenue 7 knacc. /lasnenue

meEpPObIX met, HeuoKocmel u 2a308.

Ilnasanue men. (4u)
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1/29

/aenenue
meépovix mean,
JcuoKocmeii u
2a308. 3akon
Ilackana.

JaBJICHUE

p = pgh
ITackans.

I'mppocratuyeckoe
BHYTPH KHUIKOCTH:
[Tapanokc
ATtmochepHoe JIaBIICHHE.
N3mepenne

JaBJICHHA.

aTMoC(epHOTo
Biusinue  atmoc-
dbepHOro J1aBieHHS Ha IKUBOU
OpraHu3M, BOJSHBIE KIOYH U
YCTPOMCTBO apTE3UaHCKUX
CKBa)XMH, BOJOIPOBOJA, THIPAB-

JMYECKUH  TMpecc, MaHOMETP,

Gapomerp, BBICOTOMED,

HOpH.IHCBOﬁ HacocC.

- 3Harb  GOPMYJBI  JIaBJICHHS
TBEPAOro TEJa, >KUIAKOCTH, 3aKOH
ITackais;

- YMETb pemiaTh 3a/1a4H.

Jlemoncmpayuu.
Coobwarowuecsi cocyowi.

Oneitel  E.Toppuuemiu,
b.ITackans, O.donlepuke
o U3YUYCHHIO
aTMoc(epHOro JaBJICHHUS.

Koucnekr
B TETpaaH

2/30

3axkon Apxumeoa.
Ilnasanue mei.
Bo3zoyxonnaeanue.

3akon Apxumena. ®opmyna nus
BBITAJIKUBAIOILIEH
JNEUCTBYIOLIEH Ha Telo,
MOTPY’KEHHOE B JKUJIKOCTb WU
ra3:Fa = pgV. HccnenoBanus

onpeeICHUs
CHIIBI,

3aKOHa IJIaBaHUA TCII,

IIPOBEACHHBIE ApXUMEIOM.

YcnoBue IUIaBaHUS Tea.
Apeometp. [lnaBanue pwiO, Cy/noB
u BosayxoruiaBanue. Iloabémuas

CHJIa Kpbllla CaMOJICTA.

-3Hath GOpMyTUPOBKY U dopMynTy
3aKoHa ApXUMeEJa;

- 3HATh YCJIOBUSA IJIaBaHUA TCII;

- YMETh peliaTh 3a/1a4H.

OmnpiTel MonrONBdBE MO
BO3/IyXOILJIaBAHUIO.

Koucnekr
B T€TpaIH

3/31

Teuenue
KUIKOCTH.
beprymn.

3aKoH

NneanpHas XUOKOCTh. TeueHHE
3aKoH

Pewenue 3aoau.

KHUJKOCTH. bepnymnu.

3HaTh TEOPUI0O U yYMETh INPUMEHSTh
€€ B pEILLICHUH 3a/1a4.

Hemoncmpayus. Ipubop
ons deMoHCmpayuu
3akona bepnynnu.

Koucnoekr
B T€Tpaau
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4/32 KontponbHas 3Harh GOpMyNbl IS JAaBICHUS, | YMEHUE  pellaTh  KadeCTBEHHBIE, Koppexkin
pabora Ne3 | 3akon Iackans, 3akoH ApxuMena, | KOJIMYCCTBEHHbIC M rpauueckue us
«IToBTOpenue Tem 7 YCIOBUE ~ paBHOBecHs pbluara, | 384a4M 10 TEMaM MOBTOPEHHs 7 3HAHUI
KJ1accay. dbopuyiy KTIJL IPOCTEIX KJ1acca.

MEXaHU3MOB.
3akoHnbl coxpaHenus (7 4)

1/33 HckyccTBeHHBIE YMEHbIIICHHE CHJIbI TPEHHUS TpPH | —3HATh BBIPAKEHHE IS TEpBOH | [Jemoncmpayuu. 821,

CIYTHUKH 3eMIIH. JIBUOKCHUH MIPUBOAUT K | KOCMUYECKOH CKOPOCTH; JIBi>xeHue Tena Ha HHUTH

OeCKOHEYHOMY JIBHDKCHHEO 10 OKPYKHOCTH. ynp. 21.
mapuka.  Ilpumepsl  Takoro | — YMCTb PCIIATh 3a/1a4H.
JIBUKEHHUS — IUJIAHETBI BOKPYT
ConHula,  CHOYTHUKOB  BOKpYT
mwiadger. BemBoxg | kocMuueckon
CKOpOCTH. I KOCMUYECKas
CKOPOCTb. Hoctrxenus
KOCMOHABTHKH.

2/34 Nwmmymse tena. | [lonsitue wummynbca, ¢dopmyna | —OOBSACHATh 3aKOH  COXpaHeHus | [Jemoncmpayuu. 3akon | 822,
3aKOH COXPAHCHUS | pMITynbCca, eIMHUIB M3MepeHHs. | IMITYJIbCa; COXpaHEHUS UMITynbca | ymp.22.
UMITyJIBCA. 3aMKHyTas CcHCTeMa Tel. 3aKOH (MaATHUKH).

COXpaHeHMsI ummyibca. Mmmyinbc
Tela — BEKTOpHas (¢u3nyeckas

semmunHa. P = MV Yvmynsce

CHJIBL. 3akoH COXpaHEHUs

ITOJIHOT'O HNMITYJIbCa JJIA

SaMKHyTOﬁ CUCTEMBI TCII:

—ymets BeBOAUTE 3CU w3 I
3akoHa HrroToHa,

—OOBACHATD JBUKECHHE
HCKYCCTBEHHBIX CITYTHHKOB 3€MIIH;
—runpumensate 3CHM B pemeHnn
3a1a4.
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= = =
o =myVy + My, = const

3/35 PeaktuBHOE [Tpumepsnt PEaKTHUBHOTO | — OObsicHeHHE peakTtuBHOTO | Onvim ¢ ceeneposvim | 823,
NBIOKeHNE. PakeTsl. | IBIDKEHUS B TEeXHUKe. | ABM>keHust Ha ocHoBe 3CU; KOJecoMm. yrp.23.
VYcrpoiictBo paker.  Hcmopus .
nayku: Bknan K.3.lunonkosckoro | — SHATh  yYCTPOMCTBO 1 TIPHHIIHII
u CJLKopomesa B passutue | ACHCTBUSA KOCMHYECKOH PAKETHI.
PCAKTUBHOTO JIBYDKEHUS
KOCMUYECKHX  pakKeT, paboTh
N.B.Memepckoro. Duszuueckue
sA6leHUsT 8 npupooe: PEAKTUBHOE
JIBUKCHHEC JKUBBIX OPraHN3MOB.
4/36 Pa6GoTa cuibl. | MexaHn4deckas -3HaTte omnpedeileHus u GOpMYILI | [Jemoncmpayuu. -| 8§24
pay
MommHocTs. pa6ora: A= Fscosa PabOTHI U MOLIHOCTH; Omnpenencune 4
’ ' = VYp.
JlaroopaTopHasi Mexanmndeckas MOMIHOCTE: | _ oo MEXaHUYECKOMI padoThI
pa6ora Ne 3 A p pyIe, HKCIIEPUMEHTAIIBHO.
T
«Omnpenenenue N==
. f .  MomHocTH  KMBBIX | - YMETh pelIaTh 3aJa4u.
MEXaHNIECKOMN .
PABOTEI. «IBUTATEIEH.
5/37 IlorenmmaneHas u | DHeprus. INorenumanbHasg | - 3HaTh OINpeAcICHUE DHEPIUH, | Jemoncmpayuu. 825
pay
KHHCTHNYCCKAaA SHEPruu Tejaa, IOMHATOrO Hajl CAWHUIBI U3SMEPCHU, q)OpMy.]'IBI; ﬂ 75
suoCeHUe u | ymp.
DHEPTHSL. . —
p Semeit: 20 = ?ngh.HOTeHHI/I-

aJIbHasA OHEPIHUid C)KaToM

MPY>KUHBIL:
2
Ep= ka2

2 Kunernueckas

T2
Ep=

SHEPTHS: 2

Teopema o

- YMETh peliaTh 3a/1a4H.

83aumodeticmaue meil.
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KMHETUYECKOW SHEpruu. DHeprus
PEK U BETpa U €€ MCIOJb30BAHUE

B TEXHHKE.

6/38 3akoH coxpaHeHus | [IpeBpaiieHre  OJHOrO  BHJA | - YMETh OOBSCHATH mpeBpamieHus | [Jemoncmpayuu. Ouepeus | 826
MEXaHUYECKOM MEXaHWYECKOH SHEPTHH B PYToi. | YHEPTHH B PasHBIX CHTYyalHsIX; men npu ux OBUNCEHUU U
SHEPIHUHU. 63aUMOOeLICMEUL. ynp. 26

[onHas Mexanuueckas | - 3HATh GOPMYIHPOBKY U dopmyy rorun |
3Hepm;1:E =Er+Ep. 3akonn 3C3; IIaBbi, C.
M3MEHEHHA COXPAHEHHS | _ yyreTy, permiaTh 3a/1a4H. 117
MEXaHHYECKOM SHEePTUH.

7/39 KoutpoabHnasn 3HaTh 3aKOH COXpaHCHHUs | YMEHUE pellarb  KaueCTBEHHbIE, Koppekn
pab6ora Ne 4 10 | ymmynsca U dHEPrUH. KOJIMYECTBEHHBIC H  TpapuIecKue us
TEMe «3aKOHBI 3a/1aud MO0 TeMaM T[OBTOPEHUs 7 3HAHUH
COXpaHeHHs». KJIacca.

Mexannuyeckue KoJe0aHUs U BOJIHBI (7 1)

1/40 KonebarenbHoe Mexanuueckue  konebanusi  u | - 3HaTh OMpeNEICHUS MEXaHUYECKUX | [Jemoncmpayuu. 827,
JIIBIOKEHHE. B0JIHbI. Mexanndeckue | kojiebanus, cBOOOMHBIX KojeOaHui, | Konebanus masmuuxos —
CBoOonHbIE KOJICOaHusI. Ammuintyna | koneOaTenbHON CHUCTEMBI, | HUMAHO20 U npyscunnozo. | YIP- 27
KoJieOaHusI. konebanus. Ilepmon u yactoTa | (PU3HYECKOTO MAsITHHKA; . | §28
KonebarenbHbie konebanuii: v=1/T. Pasznvie 6udbl Konebanui.
cHeTeMbL., MasTHYK, - 3HaTh OCHOBHBIC XapaKTEPHCTUKH P Sasmciocrs | yID. 28
Benmaunsl, KoJieOaHMsI. :

YacTOThl KOJCOAaHUSI OT
XapaKTepusyromue JJIMHBI HATH MAasITHUKA.
KoJiebaTenbHOe
JIBHKEHUE.

2/41 JlaGoparopHas [Tepuon u yacToTa KoeOaHMi: — HccaegoBaTh 3aBUCUMOCTSD | [emoncmpayuu. C.323
paﬁoTa Ned  «Hc- nepuoaa KoJieOauui rpy3a Ha HUTHU Konebanus HUMAHO20
ciaenoBanme 3aBu- | V= 1/T. MASAMHUKA. TosT.

CHMOCTH 1epuoaa

OT JJHWMHBI W HE3aBUCHUMOCTH OT
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M 4aCTOThI CBO0O/-
HBIX  KOJIeOaAHMH
MAaTEMATHYECKOI0
MasiITHHKAa OT €ero
JJIMHBI.

MaccChl.

- YMETh paboTaTh B TPYIIIIE.

§28

3/42 l"apmonnueckue I"apmonnueckue KoneOaHusl. | —paccka3aTb O Ienu, mnopsjake | Jemoncmpayuu. 829,30
KOJIeOaHusI. I'padux rapMOHHYECKOTO | BHITOJHECHUS u pesynbrarax | [ apmonuyeckue
[MpeBpareHue KoscOaHuss — KOCHHYCOHU/IA. | IIPOBOJIUMBIX OIIBITOB; Konebanus Ymp. 29
SHEPIUn npu | MaremaTuyecKuii MasITHUK. Mamemamuyecko2o
KoJ1e6aTeNLHOM ®opmyna I'ioiirenca. Juuamuka | -~ SHaTh  OHPCACICHUC  TAPMOHHU™ | yqgmpyxa.
JBUKECHUH. KoJIe0aHuil MaTemaTHueckoro | YECKHX KONCOAHHIT, 3aTyXarOIHX;
3aTyxarorue MasTHUKA. CB00OOIHbBIE u ~OPEIEIATH 10 rpadHKy KoncOanuii Oneim no  uccredosanuio
KOJICOAHMSI. BBIHYXKICHHbIE KOJICOAHHMS. AMIIHTYAY 1 TIEpHOA 3asucumocmu om
BhIHYK/I€HHbIE . KOOpOUHAambl
KONCOARMSL APYACUHHO20 MASMHUKA.
4/43 Pe3onanc. Onpenenenue pEe30HaHca. | —3HaTh OMpeIeJICHne Pe30HAHCa, JemMoHcTpammu. 831
Mexannueckue BoJHBI. OCHOBHOE 3aBUCHMOCTh AMIUIATY/IbI
Mexannyeckne CBOWCTBO BOJIH. Ympyrue BoyiHpl, | — OUPCACIATE HCJE OTIBITA, BBIHY K IeHHBIX KoneGammii | Y1P- 30
BOJIHBI. IMpononeHBIE W TMONEPEYHBIC . MasiTHUKOB OT 4aCTOTHI
paboTaTh ¢ TEKCTOM Y4eOHUKA; 832
BOJIHBL. ledopmarium. W3MEHEHUS
—IIPUBOJIUTH TPUMEPHI MMOJIE3HOTO U BBIHY)KIAIOIIEH CHIIBL.
BPEHOTO PE30HAHCA.
5/44 Jnuna BOJIHBL. | JnuHa BOJIHBI. CkopocTb | —3HaTh omnpeneneHne u opmyny | Jemoncmpayuu. 833
CkopocThb pacrpoCTpaHCHHSI BOJIH. | JUTHHBI BOJTHBI:
pactipoctpaHeHuss | ICTOUHUKH ~ 3ByKa.  3BYKOBBIC Kamepmon. ymp. 31
BOJH. VICTOYHMKH | KOeOaHUsI. Vabrpassyku, | -~ PaccKasatk O XOJAC OIBITOB €O § 34
3ByKa.  3BYKOBBIC | HHPPaA3BYKH. Dxomnokarys. | 3BYKOBBIMU KoJebaHUAMY;
KOJIcOaHMS. OnpenencHue rIyOHHBI MOPSI. Vip. 32

- peliaTh 3aa4u.
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Pemenue 3amay.

6/45 Beicora u TemOp | Beicotra u TeMOp 3Byka. UMCTBIN | — ONpenensiTh LEeIb OMBITOB, Hemoncmpayuu. 8 35, 36,
3Byka. ['poMKOCTB | Tom. OGeprona 'poMKOCTh 3BYyKa. p 37
3ByKa.  3BYKOBbIE Pacnpoctpaneie sByKa, - JIeNaTh BBHIBOJI U3 OMBITOB, Konebanus CmMpyH »
BBl CKOpOCTE 3BykoBble  BOJHBL.  CKOPOCTH | -pemiath 3a1a4u R Y ’
3ByKa. OTpaKeHHe : : UHCIPYMEHMO8. 34
3ByKa. 3mykooit | 3BYKA: Otpaxenue 3BYKa.
pesonanc. Pelrerne 3BYKOBOI pe30HAHC.
3ajad.

7/46. KontpoubHas 3HaTh TeopeTHYeckuil Martepuan | —Pemarh 3amauyn Ha TpPUMEHEHUE Koppexkn
padora NeS o | rnassl . bopmyn nepuos, 4acToTa, us
TeMe KOJICOaHHMIA, JUIMHA BOJIHBI, 3HAHUH
«MexaHnuyeckue paccTposiHuE.

KoJIeOaHus u
BOJIHBD.
DJleKTPOMAarHuTHele sisjienust | 16+10=26 u
Iloemopenue 8 knacc. Inekmpuueckue Aenenua. | 6 uacos
AnekmpuuecKkuil mokx.

1/47 dileKTpU3anMs [Ba BUZA anexkrpuueckux | —Hccenenosars 3aBUCUMOCTS | /[emoncmpayuu. Koncnekr
Tell. 3akoH | 3apsI10B. B3aumopeiicTBue | conpoTuBlieHUs] MPOBOJAHUKA OT €ro | Texuuueckue B TETpaI
coxpaHenus MOKOSIIIIUXCS OMEKTPUECKNUX | UIMHBI,  IIOWAAM  MOMEPEuHOro yempoticmea:

SICKTPHIECKOTo 3apsoB. JleiicTBre | ceueHus M MaTepralia IPOBOJAHMUKA; | DJIEKTPOCKOII.
AIIEKTPUYECKOTO oISt Ha

3apsiaa. SMEKTPHHUECKHE 3apAIbL. —BBIYUCIIATD yeabHOe

Jdeanmocts
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3JIEKTPUYECKOr0 Hcmopus HAYKU: CO3JJaHUE | CONTPOTUBIICHUE MPOBOAHHUKA
3apsja. TaJIbBAHNYCCKUX 3JIECMCHTOB
JeKTpHUecKoe (JI.'asbBaHw, A.Bombra,
- B.B.Ilerpos), W3y4YECHUE
aTMochepHoro 3JIEKTPUYECTBA
IiposoxHAKH (b.®panxnuH, I'.Puxman),
AM3JIEKTPUKH. OTKPBITHE  3aKOHOB (T.Om,
I.Jxyonb, D.X.JIen)

2148 [MocTossHHBIH JleicTBUA SJIEKTPUYECKOro ToKa. | —UepTuTh CcXeMbl 3yeKTpudeckont | [Jemoncmpayuu.ictounu- | KoHcnekT
JIEKTPUYECKHU I Cuna Tokal =g/t. Hanpspkenue U | ICTIH, KM  TIOCTOSHHOIO  TOKa, | B TCTpaiu
TOK. = A/g.3akon Oma i ydacTka amIepMerp,  BOJBTMETD,

. ' —PpacCcUuTHIBaTh NEKTPUUECKOE | peocrar, CYSTYMK
DUICKIPHTCCRON wer:I=UR. | conporupsenue, cury TOKa, | syexTpuueckoil sHEprum,
3H€KTpI/I‘-ICCK06 CONIPOTUBJICHUC | HanpsKEHUE. IIEKTPOOCBETHTEIbHBIE
R.  VYaenpHoe  3iexkTpUyecKoe pu6opsL,
COIIPOTUBJICHUEC p R = (pI)/S HarpeBaTeNLHEIE
KopoTkoe 3ambIkaHHeE. 3JIEKTPOIPHOOPBI,

MPEAOXPAHUTENN; YYET U
IIp.p. U3MepeHue conpo TuBJjie- HCTIOIB30BaHNE
HMSL. AIEKTPOCTATUUECKUX
- SABIICHWA B  OBITY W
Pemenue 3amau. TEXHHUKE; JIEKTPOIPOBOIKA
u norpedurenu
ANEKTPUYECKON HEPTrUu B
OBITY.

3/49 JlaGopaTrponas [TocnenoBarensHoe coeauHeHue | —CoOUpaTh INEKTPUIECKYIO ienb; | Jemoncmpayuu. Ilens ¢ | Koncnekt
pabora Ne TIPOBOTEIROB: —T0JIb30BaThCS €0CTaTOM st ComEsORETe O Bretpa
«CoennHenns p | coenHeHHbIMU

peryaupoBaHus CUJIbl TOKA B LIETIH; NAMITOUKAMHY,
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NMPOBOAHUKOB. 1 =1 U=U;+Uy;; R=R;+ R, | —paborats B rpymre; IMOCTOSIHCTBO CHJIBI TOKa
Ha Pa3IMYHBIX YYacTKax
[TapannensHoe COeIMHEHHE —HpeﬂCTavBﬂﬂTB PE3YIBTATRL | ey, U3MEpEHHE
IIPOBOIHUKOB pagHoro | M3Mepennii B Buie Tabuud HATIPSKEHHS B
conporusnenus: Uy = Uy; I =11+ | _ paboTaTh B rpymIe. IIPOBOAHMKAX npu
l,; R =R1/2 . [IpoBepKa rHIoTe3bL: HOCJICAOBATCIILHOM
coequdennu. llemp ¢
upu MIOCIIEIOBATEILHO
napajuIeIbHO
BKJIFOUEHHBIX JAMITIOYKH u BKITFOUCHHBIMI
IPOBOIHHMKA L8 1] ABYX JAMITIOYKaMH, W3MEpPEeHHE
IIPOBOIHMKOB HAPSOKESHUS HAIPSHOKEHUS B
CKJIQJIBIBATh HEJIb3S (MOYKHO). MIPOBOHHUKAX npu
napauieJIbHOM
[IpoBepka mpaBWiIa  CIOKEHUS COCJTUHCHHH.
TOKOB _Ha JIBYX HapajlieiabHO
BKJIFOUEHHBIX PE3MCTOPOB.
CwmernaHHbIe COCTMHEHHUS
MIPOBOTHUKOB.

4/50 Pagora u mom- | A=U-I; —CoOupathb 31EKTPUUYECKYIO LIeTb;, | Jemoncmpayuu. KoHncnekr
Hocth  daektpu- | P = Ul Amnepmemp, eonbmmemp, | B TETpaan
aeckoro Toka. JLp. i Haﬁ;l:;};iﬁ)e. cuiy TOKa M yacer, sammmemp.

NeS  M3mepenne 3akon [Ixoyns—Jlenna: Q = I°*R-t ’

padoThI W | Snexrpuueckne SIBIICHUS p | — MPCACTABIATL p_e3ym’TaTH
MOIIHOCTH armocdepe, DIIEKTPUYECTBO H3MepeHHH B B TAGIHIL
JIEKTPUHECKOTO JKHBBIX OPTaHU3MOB, —paborark B IpyIIIeE.

TOKAa».

5/51 Dusuueckue Hoknanel. [loBTOopeHue TeMbl. | —YMeTh  pemiath  3ajJa4d  Ha Koncnekr
A61eHUs ¢ | Perenue 3amau. MPUMECHCHHE 3aKOHOB ITOCTOSTHHOTO B TETpau
npupooe: ToKa.
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IJNCKTPHYECCKHUEC

SIBJIEHUS B
armocdepe,
3J1eKTPHYECTBO
JKUBBIX
OPraHu3MOB.

6/52 KonTpouabnas ConpoTuBieHre  NPOBOJHUKOB. | —PaccuuThiBaTh CHILy TOKa, Koppekn
pa6ora Ne6 | Cuna Toka U HanpsHKEHHE B LIETU. | HAIPSDKEHUE W COMPOTUBIICHUE IPHU ust
«IToBTOpEHME [TocnenoBarenbHOE U | TIOCJIEZIOBATEIFHOM U MApaJIeIbHOM 3HaHUI
TeMbl « JJIEKTPH- | IapaljiesIbHOE COEIMHEHUE | COCTUHECHUU.
yecKHe SIBJEHHS» | IPOBOJIHUKOB.

8 kiace».
DJIEKTPOMATrHUTHbIE sIBJIEHUA. | 7 4

1/53 MaruauTtHoe  mouse. | OnpeneaeHue MarHUTHOTO TOJis, | - 3HATh ONpE/SICHUS; Jlemoncmpayuu. 8§38, 39
Hamnpaenenue TOKa | ero  ucrounuku.  MarauTHble Cnexmpul MACHUMHbIX v 35

-HAYYUTHCS OTIpeNeNsTh . mp.
1 HaNmpaBICHUC | nyyyy,  TlpaBuno  OypaBuuKa. vl peAers noxetl c  nomMowwio 36p ’
TUHUH ero | o 5 HalpaBlieHUE MAarHUTHBIX JHHHUHA C
3auMo/ieiicTBre MOCTOSIHHBIX MEMALIUYECKUX  ONUIOK.
MATHATHOTO TIOJLS. MOMOIIIBIO TIpaBuiia OypaBUuKa. )
MarHuToB. QusuuecKue sA6/1eHUs 6 Texnuueckue yempoti-
npupode: mone 3emun (mpeiigp | BPIMOTHEHHE IPaQUIECKUX 3219 | (g IpUMEHEHUE
MOJIOCOB, POJlb MarHMTHOTO rojs | HA MPABUII0 «OypaBuHKa»; MOCTOSTHHBIX MarHHUTOB.
JUISL )KM3HUA Ha 3emuie), TOJISIpHOE N
npakTudeckoir padorsl «CoOopka
CUSIHUE. 8 KJacc.
3JIEKTPOMATHHUTA U UCHBITAHUE €r0
DJIeKTPOMaruuT. MarHuTtHoe .
nAefcTBHM.
noje KATyIIKM C  TOKOM.
Ilpumenenne
3J1eKTPOMATHUTOB.
2/54 ObHnapyxeHue JleiicTBe MarHMTHOTO TMOJSI Ha | - 3HATH MPABUIIO JIEBOU PYKH, Llemoncmpayuu. 8 40,
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MarHMUTHOTO  TOJs | IPOBOJHUK C TOKOM. [IpuMenenue | -ymeTh pemats 3aaauyd  Ha ero | /leuowcenue nposoonuka c | ynp. 37
0 €ro ACHCTBUIO HA | B TEXHUKE — OJJIEKTPOABUTATENb | IPUMEHEHUE. MOKOM 8  MA2CHUMHOM
JNEKTPUYECKUH TOK. | IOCTOSIHHOTO  Toka.  [IpaBuiio nore.
JIEBOU PYKH.
3/55 Nunykuus Bekropnas XapaKkTepuCThKa | —3HaTh  (GopMylny  MarHutHOU | Jemoncmpayuu. 841
MAarHuTHOTO TMOJIL. | MAarHUTHOTO TOJIS. WHIYKIINH; Cnexmpul MASHUMHbBLX
noneil. Ymp. 38
-IIPUMEHSATH €€ B pEIICHUHU 3a/1a4.
4/56 Maruutsbii nortok. | Ilp.p. HccienoBanue siBjaeHusi | — 3HaTh, OT 4E€ro 3aBUCHT | [Jemoncmpayuu. 842, 43.
SBnenue B3aMMOJICHCTBUSI  KATVIIKH ¢ | MATHUTHBIN ITOTOK; Mazenumnoe nosue v 39
= mp.
SJICKTPOMArHUTHOH | pokoM M MATHHUTA. P eHCIATE CHOCOGE MOy SelIs Kamywku ¢ MOKOM. 10 '
UHIYKLUH. peHancit TyH Bosnuxnosenue
MHAYKIMOHHOTO TOKA. UHOVKYUOHHO20 MOKA.
5/57 Hanpasnenune OnbITHI, HaIlpaBJICHHBIE Ha | —OOBICHATH ONBITBI Ha mpaBwio | Onvim ¢ amomunuesvivu | 8 44, 45
WHYKIIHOHHOTO nosyueHue  npaBwia  JleHua. | Jlenia; Konbyamu (CnioOwHuIM U
TOKa. [IpaBuno | ®opmynupoBka npasuiia Jlenna. PA3pe3anHbIM). Ymp.41,
Jlenna.  SBneHue - hopmynuposats npasuio Jlenna. 42
CaMOMHIYKITUH.
6/58 JlaGopaTopHas Teopus AIEKTPOMArHUTHON | —OOBIICHATH nosienenue | [Jemoncmpayuu. Cnocoowt | C. 326
pabdora Ne6 | nanykumu. [Ipasuito JIeHna. UHIYKIUOHHOTO TOKa B 3aMKHYTOM | NOJIYYEHUs
«A3yuenne KOHTYDE; UHOYKYUOHHO20 MOKA.
sIBJICHU S
IEKTPOMATHUTHO —OOBSACHATh CIOCOOBI YBEIMYCHUS
i MY KU, U YMEHBUICHUS  HMHIYKIIHOHHOTO
TOKa,
- paboTaTh B rpymrme.
7/59 ITonyyenue u | Onpenenenue nepeMeHHoro | —Pasnuyars ITOCTOSIHHBIN u | [emoncmpayuu. [Ipaghux | 8 46,
nepenavya IIEKTPUYECKOTO TOKa, €ro | MePEeMEHHBIHN dJEeKTPUUECKUN TOK; nepemMeHHo20  MmoKa ¢
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MIEPEMEHHOTO CBOWCTBA. [IpeoOpa3oBanue | - 3HaTh NOPUHLUI  TOJYYEHHS | noMowwio ocyuriozpagha. | Ynp. 43
ANEKTPUUIECKOTO NEPEMEHHOTO  TOKa  OJHOTO | IEPEMEHHOTO TOKa;
TOKA. HANpSOKCHUST B TIEPEMEHHBIH TOK
Tpancpopmarop. JPYroro Hanpspkenus, | - TPUBOAUTD MPAMEPBL  IPUMCHCHHS
Tpanchopmarop MIEPEMEHHOTO TOKA.
IToémopenue 8 knacc. Ceéemoguie asnenusn. I'eomempuueckan onmuxa. 4 u
1/60 HUcTounuku HCcKyCCTBEHHBIE M €CTECTBEHHBIE | —BBIABIATH CBSI3b MEXAY YIioM | /lemoncmpayuu. W3znyde- | Koncnekr
cBeTA. 3akon | UICTOUHHKK cBeTa. OmnpeaencHue | MaJCHUS U yIIIOM OTPAKCHUS; HUE CBETa pAa3JIMYHBIMU | B TETPAIH
o cBeTa B dusnke. 3akoH UCTOYHUKAMU
NPSIMOJIMHEITHOTO ’
oTpaxenus csera. M3oGpakenne | —CTPOMTH M300PAKEHHE B MIOCKOM | ppavionmmeiiHoe
pacnpocTpaHeHH sepKaje’
B IUIOCKOM  3epkaie,  ero | 3°P , pacrpocTpaHeHHE CBETa,
1 cBera. 3aKoH
XapaKTEPUCTHKH. BosiokoHHas S — — NOJTyYCHUE TCHH u
OTPAKCHUIA CBETA. | orrpka. MHHMMOE HM300pajkeHUE. TIOJTyTCHHU. 3axon
€CTeCTBEHHBIX W  HMCKYCCTBEHHBIX
ILockoe 3epKaibHOC u paccessHHOe ompasgcenus cemad.
UCTOYHUKOB CBETA.
3epKaJio. OTpakeHHE CBETA.
I'paduueckne ynpakHeHHsT Ha
BoinosiHeHHe  1a00paTOPHBIX pad y l;
pabor «HaO/uionenune siBJIeHHS nocrpoenne H300paKEHUs B
OTPA’kEHHSA CBETay» 3epKajie 1 OMUCAHHUe MOJYYeHHbIX
U300paKeHHil. (http://fiz-muz-
spb.ucoz.net/ 6ubnnoreka
/BMpakTUYecKkuit matepuan
N.U. CKpenuHa).
2/61 3akoH Ornpenenenue npenomienus | —Onpeaensarhb nokazaTelnb | [Jemoncmpayuu. 8§53
npeJioMJIeHHs CBeTa. AOGCOTIOTHBIH U | IpesIoMJIeHUsT  BemecTBa  uepes | [lperomnenue ceema.
cBeTa. ITosiHOE | OTHOCHUTETBHBIN NoKa3aTesb | CKOPOCTh CBETa B cpenax4 Ymp. 48
BHYTpeHHee NpeNoMIIeHUsT  CBeTa.  3aKOoH
OTpasKeHHe CBeTA. | IpenoMieHus. SIBienHue mosHoro | “Ha3bIBATh  BCIMYMHY, KOTOpasd HE
OTpakeHHs Buinoanenmne | MEHAETCA TP NEPEXOJIE CBETA M3
Ja60paTOPHBIX paGor | O/HHOHN CPEABL B APYTYIO.
«Hab0arogenne fIBJICHUS
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http://fiz-muz-spb.ucoz.net/
http://fiz-muz-spb.ucoz.net/

npeJIoMJIeHUS CBETa»,
«HUccnenoBanne  3aBHCHMOCTH
yria npeJioMJIeHHs OT JIy4a
najieHus».

3/62 JIunza. ®okycHoe | OnpeneneHue JIMH3bI, BUABI JIUH3, | — 3HATh ONpeNeseHue JHMH3bL, | [Jemoncmpayuu. Koncnekr
paccrosinue OCHOBHBIE MOHSTHS npu | Goxyca, okycHoro paccrosmus, | [lonyuenue u300padicenus | B TETpaiu
JuH3bl. T3 KaK | pocrpoenun u3o0pakennst B | ACHCTBUTENBHOTO M MHHMOLO npedMevma ¢ nomowsio
orrhieckasn nuH3e. DopMmyna TOHKOW JHMH3BL | H300PaKEHUs, ONTUICCKON CHUIIBI; monKo  unspl. QK.
cucrema. Jlyna. @omoannapam.
biansopykocte  u Hapymrerie 311_)[eHHg Crpoerie - yMeTb CTPOHUTHh HU300pakeHHe B IIpoexkyuonnviii annapam.
NaJIBHO30PKOCTE, | 171333, ) p.p-Onpenenexue TomKof e
ONTHUYECKOUN CUJIbI JIMH3BIL.

- 3HaTh IPUMEHEHUE JIMH3 B TEXHUKE.

(http://fiz-muz-spb.ucoz.net/

6ubnnoreka /AvnpakTuueckuii

matepuan J1.U. CkpenunHa)

4/63 Pemenne 3agau. ITocTpoenne n3o0paxenmii | ['papuueckue  ympaxHeHuss  Ha | Jemoncmpayuu. 3amaun B
npeamMera, pacrnojJoK€HHOro Ha IIOCTPOEHUE  XOoza quef/’[ qepes HOHy‘IeHI/Ie H306pa)KeHPH>i TETpaaunu
pa3HOM paccTOosiHHH OT (hoKyca COOMpAIOIIYI0 JIMH3Y M omucanue | © TOMOLIBIO JTHH3BL.

JINH3bI, 1aBaeMbIX coOUpawoled u MOMYHeHHBIX H300paKeHHii.
paccenBaromei JIMH3aMH.
XapakTepucTHKa  HM300paskeHHs,
MOJYYeHHOT0 ¢ MOMOINbIO JIMH3.
HUcnonn3oBanue JINH3 B
ONTHYeCKUX mpudopax.
DJIeKTPOMArHUTHBIE BOJIHBI. 94
1/64 OnexkrpomarHuTHO | OTkpeiTiie  @apanes.  Teopus | —3HaTh uctouHuku | [Jemoncmpayuu. lkana | 847, 48
e 1oJie. | JIEKTPOMAarHuTHOTO T10JIsI
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OnekTpoMarHuTHel | MakcBena. BuxpeBoe | 31eKTpOMarHuTHOTO MOJIS; 3JIEKTPOMArHUTHBIX BOJIH. | Ymp. 44,
€ BOJIHBL. SIEKTPUIECKOE TOJIE. . 45
DJeKTPOMArHHTHOE Hoje. | - 3HATh OTJIMYME CHUIIOBBIX JIMHMKA
Moyieis eKTPOMArHATHO}H | BUXPEBOTO DJIEKTPUUECKOTO MOJIS OT
BojHbl.  Illkama  snexkrpomar- | YICKTPOCTATHICCKOTO,
HUTHBIX BOJIH. OTkpBbITHE
-3HaTh OIpEJeNIeHue JJIEeKTpoMar-
nH(ppaKpacHbIX BOJIH
HUTHOTO TOJIA.
(Y.I'epuens), ynpTpaduoIeTOBBIX
BosH (B.Purtep), peHTreHOBCKOTO
usnyuyenus (B.Pentren).
2/65 KonebarenbHbrii DJIeKTpOMarHuTHeIE — KoJjeOaHus. | -3HaTh, u3 Yero cocTouT | [Jemoncmpayuu. 849
KOHTYD. KonebarenbHblii KOHTYp. | KoyieOaTeNbHbII KOHTYP; OnekmpomacHumnule
[Monyyenue dopmyna Tomcona. KONeOaHUsL. Ymp. 46
SIeKTpoMarHuTHel | [IpeoOpazoBanus  sHepruu B | ~SHATH LCIb OTIBITA,
X KOJIeOaHUH. JNEKTPOMArHUTHBIX KOJIEOaHUSX.
-pemaTh 3aJadd  Ha  ONpe/eJICHHE
nepuoja KojaebaHuil B KOHTYpE.
3/66 [TpuHnUnIBI Pammocss3sb. Monymsius. | —OmnpeaensaTh 4acToTy paauoBoiH. | Jemoncmpayuu.  Cxema | § 50
paanoCBs3U u | JlerekTHpOBaHHUE. PAOUONPUEMHUKA.
TEJICBUICHUS. VYup. 47
4/67 Nurepdepentius u | Uarepdepenius cBera. | —HaOmonare unTepdepeHiuo u | Onvimoi no | 8§51
nudpakus ceera. | JAudpakius cBera. TU(QPaKIUIO CBETA. unmepgepenyuu u
ougpaxyuu. 3ananue
1 u 2.
ctp. 221
5/68 OnextpoMarautHa | [IpencraBienus YUEHBIX o | —3HaTh HCTOPHUIO pa3Butus | /Jlemoncmpayuu. 8§52

s IPUPOJA CBETA.

npupoge cBerta B Havame XIX
Beka. ['mmore3a o cCyliecTBOBa-

B3IJIAA0B HAa IpHUpOAY CBCTA.

[Tonydyenue wnzoOpaxeHUs
npeaMeTa B INIOCKOM
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HUU CBETOHOCHOTO adupa. 3epKaie
IIpeanonoxxenne MakcBemia o

npupojie CBeTa. l'unoresa

[1nanka. KBanT cBera. ®OTOH.

6/69 Hucnepcust cBeta. | OnpeaesieHue TUCIIePCUH. - 3HaTh ompeIesieHue TUCTIEPCHH; Onvim no npenomnenuio | 854, 55
Crnoxxenue benoco ceema 6 npuszme.
CIEKTPaIBHBIX Hcmopus HAYKU: ONBITHI | - HAa3bpIBaTh MNPUUMHY pa3IHyuus
I{BETOB. Tuner | HPIOTOHa [0 MCCJIENOBAaHUIO | IBETOB; Llemoncmpayus.

OITHYUECKHX JIUCTIEPCUU CBETA. . Cnexmpozcpadg.
- 3HaTh YCTPOMCTBO crieKkTporpada;

CIEKTPOB.
—paboTaTh B TpyIIIe.

7/70 [Tornomenune u | [loctymarer  bopa.  ®opmyna | -Dopmynuposars nocrynarsl bopa; 856,
WCITyCKaHME CBETa | YaCTOThl  WB3JIYYCHHS  aroma. UTOTH
aTOMaMH. OcHoBHoe  ®  BO30yxaéHHoe | - 3HATh YPABHCHUC JULS ONPCACICHHA rMaBel 3
[poucxoxaenue | cocrosuue. Jluuuu usaydenus u | JHCPTAM M HACTOTBL  M3IYHCHHOTO crp.242
JIMHEWYATHIX JIMHUU TIOTJIOIIECHHUSL. torona.

CHEKTPOB.

8/71 JlaGopaTopHasn Onpenenenne  crekTpa. Bunabl | —Pa3znuyaTe JMH3BI MO BHEIIHEMY | [Jemoncmpayuu. C.328
paGora Ne 7 | CHEKTpOB. BH]Y; Cnexmpol  cniownou (¢
«Habmonenue HOMOWBIO NPOEKYUOHHO20
CILTOIMHNOTO - ——OTPeNeNsTh, Kakas U3 JIBYX JMH3 C | oynanama);

IARCHIATHIX Pa3sHBIMU (QOKYCHBIMHU PACCTOSHUAMU | 1o o (Habop
CIEKTPOB JlaeT OorbIlee YBemHIeHNe. cnekmpansiblx mpyooK ¢
HCITyCKAHUSI». UCTNOYHUKOM NUMAHUS).

9/72 KoutpoabHas Teopwus rnassel 3. - pewlate 3aJayd O  TEMaM Koppeku-
padora Ne7 mo «Csemosvie  aenenus. 1eomempu- us
Teme: yeckas — ONmMuKa. Onekmpomae- 3SHAHHUH
«JIEKTPOMATHUT HUMHble — A6leHUA.  DieKmpomaz-

HOE T0JIe». HUMHbIE BOTIHBLY.
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Iloemopenue 8 knacc. Tennoesvie

AGNIeHUA. 6u

1/73 OcHoBHbBIE Macca u pasmepsl MoJekyisl. | —IIpumeHsaTs 3HaHMSA K peweHuro | Jemoncmpayuu. KoHncnekr
MOJIOKEeHUS TermoBoe aBU)XeHuMe aToMoB H | 3adad Ha OHNPCACJICHUC MacChl H Kocsennvie B TE€Tpaau
MOJIeKYJISIPHO- morekyr. CBs3b TemmepaTypsi | P23MEPOB  MOJICKYJ, TEMIepaTyphl 0oKazamenbcmeda
KHHeTHYeCcKOM BELIECTBA CO CPEAHEU CKOPOCTBIO BOLICECTBA. CYUYECEOBANLA MOTERY L.

TEOPUH CTPOEHHSl | XaOTUYECKOTO JIBM)KEHUS YACTHULI.
BelllecTBa. Huddysus.

2174 B3aumopeiicteue | Cmaunsanue. KanunnapHole - 3HaTh CTpOCHUE TBEPBIX TE, OnplT. [putsoxenne | Koncnekr
MOJIEKYIL. AsneHna. Moaenv T8€paoro, CBHHIIOBBIX IIWJIMHIPOB. B TETpPaIn
Crpoene UAKoro u rasoobpasHoro - UHPHBOIU/ITB IIPUMEpPBL  B3aUMO-

. COCTOAIHMIA BELLecTBa U nx ACHUCTBUS MOJICKYIL. Tepmomerp.
TBCPJIBIX T 1 o6wacHeHNe Ha ocHoBe
Temmeparypa. MONEKYNIAPHO-KMHETUYECKOIN Teopumn
CTPOEHMA BeLLecTBa.
Kpvctannnueckoe n amopdHoe
COCTOAHMA BellecTBa. Tennosoe
paclumpeHmne. OcobeHHOCTH
TENN0BOro PaclUMpPeHNs BoAblI.
TennoBsoe paBHoBecHe.
TemnepaTtypHasa wkana Uenbcua.

3/75 BryTtpennss Pabora wu rtemnonepenaya kak | —I[IpuMeHATH 3HAHMS K PELIECHUIO KoHncnekr
DHEPTHs. crocoObl U3MEHEHUs] BHYTpeHHe# | 3adad. B T€Tpaaun
Komunuectso sHepruu. Buapl Temonepenayu:

TEIUIOTHl.  3aKOH | TEIJIONPOBOJHOCTh,  KOHBEKIIMS,
COXPaHEHHUS U3ITyYEHHUE. VY nenpHas
SHEPTUU B | TertoeMkocThQ = cm(ty — ty).
TEIJIOBBIX

mporeccax. [InaBneHne wu KpucTaIU3aLUA.

H3MmeHeHne BHYTpEHHEH >HEPruu

npu IIJ1aBJICHHUU u
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KPUCTAIUIN3ALUH. VYnenpHas

TEIUI0Ta IUTaBJICHUS A=
Q/m.McnapeHre M KOHICHCAIHSL.
W3meHeHne BHYTpEHHEH 3>HEpruu
B IIpolecce  WCIApEeHuss U
KOHJICHCALIHN. BnaxzocTs
BO3/yXa.

3aBUCUMOCTE

Kunenue xunkocrtu.

TEMIIepaTyphI
KUIEHUsT  OoT  aTMoc(epHOro

JaBJICHHA. VYaenpHas  TeIuioTa

Q/m.

BBIJIC-

napooOpazoBanusL =
KommuectBo  TEmIOTHI,
JsIeMO€ TIPH CTOPAaHHMH TOILIUBA.
Y nenbpHas

torauBa = Q/m.

TCIIJI0Ta Cropanus

4/76 VYpaBHueHue Temo- | -Yumems» pewams 3adayu  Ha | —VIccrnemoBaHue 3aBUCUMOCTH | /Jemoncmpayuu. Koncnekr
BOT'O Gananca. | cocmasnenue ypasnenus muna Qi | ONHON (QU3MYECKONH BEIMYMHBL OT | VCTpoifcTBO B T€Tpaau
JlabopaTopHas + Q =0. Apyrofi  Ha  OCHOBE  MHPAMBIX | wanoppMerpa, TepMoca.
pabota Ne8 U3MEpEeHUl ¢  TIpeACTaBICHUEM
«OnpeneneHue pe3ynbTaToB B BHUJAE TIpaduka WIH
KOJINYECTBA TaOauIbl/

TEIIOTHIY.

577 [IpuHDHTIBL TennoBble ABUraTeNM U OXpaHa | —/leMOHCTpPUPOBATH Npe3CHTALUN; | JJemoncmpayuu. Koncnekr
paboThl TEIUIOBBIX | okpykarouiell cpembl. Pusuueckue Texnuuecxkue ycmpou- | B T€Tpan
JIBHTATEICH —BBICTYNIaTh C  JOKJaJaMd M| .

: A6NeHUsl 8 npupooe: WU3ITy4yeHUe cmea: KHIKOCTHBIH
. y4acTBOBaTh B UX OOCYKJCHUU.

ConHia, 3amep3aHue BOJOEMOB, TEPMOMETD, TATYNK

IIPUMEPHI TTPOSBICHUST KOHBEKIIHU TEMIEpaTypbl,  CUCTEMa

B atMmocepe — MOpcKue OpHu3bl; OTOIUICHHUS JIOMOB,
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o0pa3oBaHUe pPOChl, TYMaHa, UHes, BOJIOCSTHOM "
cHera. Mcmopus HayKu: OIBITHI JIEKTPOHHBIN TUTPO-
B.Pymdopna, I".JIoBH, JIxk. METPHI, TICUXPOMETP,
Jlxoyns;  ucTOpUs  TEIUIOBBIX naposas TypOuHa,
neurareneit  ([x.Yarr, H.Ortro, JIBUraTelb BHYTPEHHETO
P.Quzens, .. [Ton3yHOB) CrOpaHMUsl.
6/ 78 KonTpoubnas Teopus mno Tteme «TemnsnoBsle | -3HaTh bopMyibl KOJIMYECTBA Koppekn
pabdora Ne§ mo | sBIECHUA» TEIJIOTHI U1 Pa3HBIX IPOLECCOB.; us
Teme: «TemnioBbie 3HAHUU
SABJICHHS. - YMETh MPHUMEHITh UX K PEUICHHUIO
3azad.
CtpoeHune aTomMa W aToOMHOrO | siapa. Mcnojib30BaHue YHEPTrumn 13 +3=16 4
aTOMHBIX siiep.
1/79 PagunoaktuBHOCTh. | [IpeBHerpeueckue ¢unocodsr o | - PacckassiBaTh onbiTel Pesepdopna; | Jemoncmpayuu. 8 57
Monenu aTomMoB. CTpPOEHUU TeNl. OTtkpsITHE 3
Bekkepels. PaTMoaKTHBHOCTG, | - 3HATh MOJICIIA ATOMOB; Cxembl MOOenetl amomos.
OnbIThI Pesepdopna no | SHATE T —_
OIIPECIEHUIO cocTaBa PAIHOAKTHEHOCTH,
PaAMOaKTUBHOIO U3ITy4YEHUSL.
Cocras pazoaKTUBHOIO
W3JIy4CHHUS. Mopnens aroma
Tomcona. OmnbiTel Pezepdopaa mo
HCCJIEJIOBAHUIO CTPOEHUS aToMa.
SnepHas Mozenp atoma.
2/80 PannoaktuBHBIE [Tpamio Commu. Anbda-pacman u | -Onpenenate maccy W 3apsan saep | Jemoncmpayuu. Tabauya | 8 58
MIpEeBpAIICHUS Oera-pacna. PaguoakTuBHBIE | aTOMOB; Menoeneesa.
npeBpameHust  saep.  Peakuwms
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aATOMHBIX SIJIED. anbda- " OeTa-pacrnaga. | - ONpeAeiaTh XUMUYECKUN DJIEMEHT, VYup. 50
MaccoBoe  4mcCIOo,  3apsa0BOE | 0OpasyIOUIUiics B pe3yabTaTe anbda-
YHCIIO. 3akoH COXpaHeHHus | u OeTa-pacmaja.
MacCOBOTO YHCJIA U 3apsjia.

3/81 OxcnepumeHTanbH | CuéTynk [eitrepa. Kamepa | - 3anonHuts cpaBHHUTENbHYIO Ta0- | Jemoncmpayuu. Cuérumk | § 59
13 (S Meroasl | Bunbscona. [ly3pippkoBast kamepa. | JIMIYy 3KCIEPUMEHTaIbHBIX MeToJoB | ['eiirepa.

HCCIICIOBAHUS HCCIIEAOBAHUS YaCTHII.
YaCTHII.

4/82 JlaboparopHas PamnoaxtuBHblii poH. MonHm3u- | -YMmeTh MIPOBOJIUTH npsimele | [Jemoncmpayuu. C. 329
pa60Ta Ne9 pyrouiee HU3JIYYECHHUE. N3MCPCHUA (bI/I?;I/ILIeCKI/IX BCJIMYHH, YCTpOﬁCTBO JIO3UMETDA.
«3meperie Kocmmraeckne YU sharh IpaBuiIa MOJIb30BAHUS
CCTCCTBEHHOTO EctecTBeHHbIE paAMOHYKIICHIBI. JO3HMET P
paaMaIOHHOrO POM.
¢dona
JIO3UMETPOM.

5/83 OTtkphITHE I'mnoreza  Pesepdopma. OmbIT | -  caenmarb  BBIBOJ O TOM, | [emoncmpayuu. 860
MPOTOHA u | Pesepdopna. OTkpeITHE TPOTOHA. | BBITIOTHSAETCS JIM 3aKOH COXpaHeHus | @omoepaguu mpeKos
HEWUTpOHa. Peakiuss B3auMOJENCTBUS siipa | SIEKTPUUYECKOTO 3apsijia B PEAKIMH | 3APAMNCEHHbIX dacmuy 6 Ymp. 51

a3ora c anb(a-yacTUIIAMH. | B3aUMOJICHCTBUS SACp a30Ta U TelUs. | Kamepe Buibcona.
OtkpeiTne HeliTpoHa YeIBUKOM.

6/84 CocraB aromHuoro | CocTaB aTOMHOTO a7pa. | - 3HaTb ONpPEAENIEHHE HYKJIOHOB, 8§61
spa. SAnepusie | MaccoBoe  uucio.  3aps0BO€ | AAEPHBIX CHJI, H30TOIOB;

CUJIBI. yucio. SnepHeie cuiibl. M30TOoMNBbLI. Ymp. 52

Pemenue 3amau.

- 00OBACHATH CYLIECTBOBAHME fJEP C
OJINHAKOBBIMU 3apsaamu u
pa3IUYHBIMU MacCaMu;

- npuMeHsaTh npasuiio Coaau mpu
anbda- u 6era-pacnane.
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7/85 OHeprus CBA3U. | DHeprusi cBA3u sapa. Popmyna | - 3HaTh ONpeneNeHUus ODHEPruu 862

JledekT macchl. OiHmreiina  «CBsi3b  Macchl | | CBsI3U, AedEKTa MaCCHI;
SHEPTUN. Hedexr MAacChlI.
DHeprus Mokos s/pa. -IIPUMEHSTh UX JUIS PEIICHUS 3a]1a4.

8/86 Jenenune anep | OTKpbITUE [€JeHUs SAep ypaHa | -3HaTh IPEBpALICHUE SHEPTUH IIPU 863
ypaHa. Hennas | 'anom u IltpaccmanoM. LlenHble | neneHuu suep ypaHa;
peaxuus. peakuuu JelieHus sAaep ypaHa.

Kputiueckas macca. " 3HaTb  MEXAHW3M  MPOTEKAHNA
IEITHON PEaKITHH.

9/87 JIaboparopHas 3aK0oH COXpaHEHUsI UMITYJIbCa. -I1o dotorpadusm TPEKOB | /[lemoncmpayuu. C.330
pabora Nel0 . OTIpEACTUTh XUMUYECKUI 2IIEMEHT. Domoepaghuu MpeKos
«H3yuenue VpaBHEHHE SIICPHOM  PCAKIUH. 3aPANCEHHBIX uacmuy,.
Jenenus spa | SAKOH COXpaHEHHs 3apsijia. Tabnuya Menoeneesa.
aToMa ypaHa IO
dororpadusam
TPEKOBY.

10/88 Snepubiii peaktop. | AaepHblii peakTop: yCTpoucCTBO, | -Ha3biBath OCHOBHBIE qactu | /Jemoncmpayuu.  Cxema | § 64
[IpeoOpa3oBaHue | MPUHIIMIT JEHCTBUS, IPUMEHEHHE. | PEAKTOpPa; ycmpoticmea — 510epHO20
BHYTpEHHEH . peakmopa Ha MeOleHHbIX
SHEpTHH  sep B -3HATh MPUHITUT €TO JICHCTBUSI. Hetimponax.

ANEKTPUUIECKYIO
SHEPTHIO.

11/89 ATtoMHast DHepreTuveckas npobiema. | -Ha3wiBath JBa OCHOBHBIX | [lemoncmpayuu. 8 65

JHEPreTHKA. Uctopuss  pasButust  atomHo# | mpeumyinectBa ADC nepen TOC; IIpezenmayuu.

DHEPreTUKU. ATOMHBIE CTaHLHUU.
MATATO.

- Ha3bIBATb TPU OCHOBHBIX HpOGJ’ICMLI
aTOMHOM OHCPI'CTUKHU.
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12/90 buonornueckoe Bnusnue PaaNOAKTUBHBIX | -3HATH INPUYMHY  HETaTUBHOIO 8 66
JIeHCTBUEC W3JIyYECHHI Ha )KUBBIE OPTaHU3MBbl. | ICWCTBUS  paJualldd Ha  KUBBIE
pagunanuu. 3akoH | [lepuoxa monmypacnana. CYILIECTBA;

PaIMO0aKTUBHOTO
pacraza. - pemarh 3a7a4d Ha OIpEACIICHUE
nepuo/ia moyxypacnajia.

13/91 Tepmosnepnas Onpenenenue TEPMOSIAEPHON | - 3HATh ONpPENEICHUE TEPMOSIIEPHON 8 67,
peakiusi. peaKkiuu. TepmosiiepHbIe | peakiuu,

DIIeMEHTapHBIE peakuuu B Heapax ConHIA | Texer C.
YACTHIBL. JPYTHX 3BE31. -Ha3bIBaTh UCTOYHUK SHEPTUH 289
AHTHUYACTULIBI. Counia.

14/92 JlaGopaTopHas 3aBUCUMOCTh JUIMHBI Tpeka oT | -Omnpeaenutb 1o dotorpadusam | Jemoncmpayuu. C.331
pabora Nell | sHeprum 4YacTHWIBl M TUIOTHOCTH | TPEKOB MPUYHHY U3MEHEHUs paguyca | Qomozpaguu mpeKos
«3yueHmne TpPeKoB | cpelpl. 3aBUCHUMOCTh TOJIIMHBI | KPUBU3HBI M TOJIIUHBI TPEKOB. 3APSHCEHHBIX YACMUY.
3apSKEHHBIX TpeKa OT 3apsija 4YacTUIbl U &

YaCTHI] 0 | CKOPOCTH. JIBmxeHue
TOTOBBIM 3apsKEHHOU YaCTHUIBI B
¢doTtorpadusim». MarHuTHOM IIOJIE.

15/93 PeweHwne 3agay no Teopus rnassi 4. -Pemats 3anaum no teme «CtpoeHue 3agaun B
Teme « CTpoeHune aTOMa M ATOMHOTO SI/IPa». TeTpaau,
aToma M aTOMHOro HUTOTH
aapa. riaBel 4
Ucnonb3osaHne c. 290
SHEepPrum aToOMHbIX
anep».

16/94 KoHTponbHas Marepuain riassi 4. -Pemarts 3agaun no teme «CtpoeHue Koppexkn
paboTa N29 no Teme: aToOMa ¥ aTOMHOTO SJIpay. Hst
« CTpoeHune aToma u 3HAHHHI

aTOMHOro aapa.
Mcnonb3oBaHue
SHeprum aTOMHbIX

agep».
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CTpoeHue 1 3BOJTIONUSA Bcenennoii. 4+1=54

1/95 CocraB, crtpoenue | ['eonentpuueckas u | - 3Hath omnpeneneHue ConHeuyHoi | JlemoHCTpanuu. 8 68
U TPOUCXOXKICHUE | TEIUOICHTPUICCKAS CUCTEMBI | CUCTEMBI, eé ctpoenue, | OnpeneneHue MOIOKEHUS
ConneuHoi mupa.  @Dusuyeckas  MOPUPOJA | TPOUCXOKICHUE; iaHer Ha  Hebe ¢
CUCTEMBI. HEOECHBIX Ten Conneunoi MOMOILIBIO

CHCTEMBI. [Iponcxoxaenue | ~  YMCTb  IMOJB3OBATECA  aCTPO- | gcrpoHOMUYECKOTO
COJIHEUHOM CHCTEMBI. HOMHUYCCKUM  KQJICHAAPEM I | ganennaps.
OTpesIeTICHUs TOJIOKCHHS TUTAHET Ha
Hebe.

2/96 bonpumme mianers! | OCHOBHBIE XapaKTepUCTHKU | - 3HaTh (usuueckue yciaoBus Ha | [emoHcmpayuu. 869
ConnevHoi oompmmx  1iaHer  ComHewHo# | roranetax ColHEYHOUW cHcTeMbl, uX | Qomocpaguu  Ooabuiux
CUCTEMBEI. cuctembl. Dusznyeckue yCIOBHUS | OpOUTAIBHBIC XapaKTCPUCTHKH; naaHem u ux CHymHuKos. Ymp. 53

Ha 3emse. Atmocdepa 3emun. .
BHyTpeHHee cTpoeHue 3emiy. |~ HA3bIBATh OTIMHUUSA IUIAHET 3eMHOM
Hanpaeienue nuHWH MHAyKiun | TPYITBI OT IIAHET-THIAHTOB.
MarHuTHOTO TIOJI 3eMJIH.

3/97 Mansie tena | Komerst. ['naBHbBIN Nosic | - 3HaTh CTPOCHUE KOMETHI, Jemoncmpayuu. 870
ConnevHoi acTepOUIOB. Merteopsl u Domoepagpuu Komem,
CHCTEMBI. METEOPUTHI. BosuIbI. - HA3biBATh Haubonee W3BECTHBIC | 4emepoudos, memeopos u

KOMCTRI, Memeopumos.
-pa3nuyaTth  TMOHSATUS  ACTEPOWH,
METEOp, METEOPUT.

4/98 Crpoenue, Omnpenenenue 3Be3/bl. | -3HAaTh  CWIBI, oOecmeunBaromue | [JemoHcmpayuu. 871
HA3ITYYEHHE 1 | XUMUYECKHI COCTaB 3BE3/I. | paBHOBECHE  3BE3/bl;  HCTOYHUK | Pomoepaghuu Connya,
sBomonmst ConHna | duznyeckue XapaKTePUCTUKU | U3TyYEHUS 3BE3/IBI; MIPUYUHY | SPKUX 36€30.

U 3BE3. 3BE31. BHyTpeHHMIT ucTOYHMK | 0Opa3oBaHus msaTeH Ha CoHIE; CoU
SHEPTUU 3BE3. CrtpoeHnue | cotHeUHOH aTMOC(hephl;
CoHia. Craguu  JBOJIIOLUU
3BE3L. - pacckaszatb 00 OCHOBHBIX CTaJMSIX

ssosrornu CoJHIa.
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5/99 Crpoenue u | lamaktukn.  Mueunslii  myTh. | -Onpenenutb HEHTPOCTPEMUTEINBHOE
3BOJIIOLUSA Knaccupukanuss ramaktuk 10 | yckopenue JIyHbI,
Bcenennoii. Xaboumy. MeraranakTuka.

Mozenu Beenennoit, moxydennsie | “CACTaTb BBIBOL M3 MOJCICH
Opunmanom. Dddext [ommnepa. Bcenennoi.
3akon Xabbma.

Jlemoncmpayuu.

@omoepagus Beenennoii.

§72

Pezeps 0+3=3u

I[.Tlﬂ peajim3anuu nNporpaMmMabl HCIIOJB3YETCH y‘leﬁHO-MeTOIlI/I‘leCKI/Iﬁ KOMILJICKT:

1. Tlepsimkun A.B. @usnka 9 knacc/@I'OC - M.: [Ipoda, 2019.
2. T'yrauk E.M., Yepnukona O.A. ®uzuka. Metoanueckoe nocobue. 9 ki. - M.: Ipoda, 2019.

3. Jlykammk B.U. u ap. C6opHuk 3anau no ¢usuke 7-9 knacc mist oomr. yu. M.:IIpoceemienue,2007.

4. ®usuka. OnopHble KOHCTIEKTH U nuddepenmpoBanubie 3anaun. 7, 8, 9 kinacesl. M.: lpoda, 2018.

ONEKTPOHHEIC V‘le6HHe HU3JaHUA:

HNcnonb3zoBanue UKT:

1. B mporecce oOydeHus HCMIOIB3YIOTCS TEMATHYECKUE MTPE3CHTAIINH, BHUI€O(UIBMBI, HHTEPHET-PECYPCHI IO (PU3HUKE.

2. JTabopartopHble paboThl 1o (usuke. 9knace (BUpTyaibHas puznyeckas 1adbopaTopus).
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