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K OCHOBHOM 00111€00pa30BaTeIbHON ITPOrpaMme
OCHOBHOT'0 00IIIEr0 00pa30BaHUs

MKOY «BnaoBb-lOpmbrtckas COILLDy

PaGouas yueOHas nporpamma npeamera « Du3ukay
7-9 knacc

L. HJIaHl/IpyCMLle peE3yabTaTbl 0CBOCHUSA Oﬁy‘laIOl]_ll/IMl/ICH OCHOBHOM OﬁpaSOBaTeHLHOﬁ NporpaMmmsal 110 y‘lBﬁHOMy

npeaMeTy.

BbInyCKHHMK HAYYHMTCH:

e Co0IONATh MpaBUiia 0€30MACHOCTH U OXPaHbI TPyJa Mpu padboTe ¢ yueOHBIM U JJa0 OpaTOPHBIM 000PYI0BAHUEM;

® TOHUMATh CMBICI OCHOBHBIX (PM3MUYECKHX TEPMHUHOB: (pu3myeckoe Teno, Gusmdeckoe sBjcHHE, Gu3nuecKkas BEeTUYHHA,
eIMHUILIBI I3MEPEHUS;

® pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOKHO PEIIUTh MPU OMOITH (U3HUYECKUX METOO0B; AaHATM3UPOBATH OTACIBLHBIE ITAITbI
MIPOBEICHUS UCCIICIOBAaHUI M HHTEPIPETHPOBATH PE3yIbTaThl HAOIIOJCHUI 1 OIBITOB,

® CTaBHUTH OIBITH MO HCCICAOBAHUIO (U3NUYCCKUX SIBICHUNA WU (PU3MYECKHX CBOWCTB TeN 0€3 MCIOJIb30BaHUS MPSIMBIX

U3MEpEHUi; Mpu 3ToM (HopMyIMpoBaTh MpoOJieMy/3aauy y4eOHOro SKCIIEpUMEHTa; COOMpaTh YCTAHOBKY W3 MPEII0KEHHOTO
00Opy/IOBaHMS; TPOBOJUTH OMBIT U (POPMYIHPOBATH BHIBOABI.

[Ipumeuanue. HpI/I IIPOBCACHHUN HUCCICAOBAHHA (bI/BI/I‘-ICCKHX SIBJICHUM HN3MCPUTCIIBHLBIC HpI/I60pBI HCIIOJIb3YIOTCA JIHUIIb KakK
JAaTYUKH U3MCPCHUA (1)I/I3I/I‘IGCKI/IX BEJIMYMH. 3aIIMCH ITOKa3aHUM IIPAMBIX HSMGPGHHﬁ B 3TOM CJIy4ac HC Tpe6yeTc;I.

® TIOHUMATh POJIb IKCIIEPUMEHTA B TTOJYUCHUH HAYIHOU WH(OpMaIuu;

® [IPOBOJUTH NPSIMbIE HM3MEPEHUS (U3MUECKUX BEJIMYMH: BpPEMS, pPAcCTOSHHME, Macca Teia, 00beM, CHila, TeMIeparypa,
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arMoc(epHOe TaBJICHHE, BIAKHOCTh BO3AyXa, HAMPsHKEHUE, CHIIa TOKA, paJAHAallMOHHBINA (OH (C MCIOIb30BAHUEM JA03UMETPA); MpHU
3TOM BbIOMpaTh ONTUMAJIbHBIN CIIOCOO U3MEPEHUS U UCTIOIb30BATh MPOCTEHIIINE METO/IbI OLIEHKU MOTPELIHO CTEN U3MEPEHU.

[Tpumeuanue. JltoOas yueOHast mporpamMmma JOHKHA 00ecrieduBaTh OBJIAJICHUE MPSIMBIMU U3MEPEHUSIMU BCEX MEPEUNCICHHBIX
(bU3HYECKUX BETUYMH.

® [IPOBOJUTH MCCIIEOBAaHUE 3aBHUCHUMOCTEN (PU3MUECKUX BEJIMYUH C HCIOIb30BAHUEM MPSIMBIX H3MEPEHHUI: MpU ITOM
KOHCTPYMPOBaTh YCTAHOBKY, (UKCHUPOBATH PE3yIbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BHJE TaOIUL U
rpaduKoOB, 1eJaTh BHIBO/BI IO PE3YJIbTaTaM MCCIIEI0BaHUS;

® IIPOBOJUTH KOCBEHHbIE U3MEPEHUs (PU3NYECKUX BEIMYUH: MPHU BBIMOJIHEHUU U3MEpPEHUI cOOMpaTh 3KCHEPUMEHTAIbHYIO
YCTaHOBKY, CIEAys NPEIIO0KEHHON MHCTPYKLUMHU, BBIYUCIATh 3HAYEHUE BEIMYMHBI U AaHAJIM3UPOBATH IOJYYEHHBIE PE3yJbTAThI C
YYETOM 3aJJaHHOU TOYHOCTH U3MEPEHUM;

® AHAJIM3HUPOBATH CUTYAIMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, y3HABaTh B HUX MPOSBICHUE N3YYCHHBIX (PU3NUIECKUX
SIBJICHUW WUJTM 3aKOHOMEPHOCTEN U MPUMEHSATh UMEIOIIUECs 3HAHUSI IJIs1 UX OObSICHEHUS;

® [IOHUMATh MPUHIUIIBI IEUCTBUS MAIINH, MPUOOPOB U TEXHUYECKUX YCTPONCTB, YCIOBUS UX 0€30MaCHOTO HCIOJIb30BAHUS B
IIOBCEHEBHOW JKU3HY,

® JCIOJb30BaTh IPU BBIIIOJIHEHUHU YU4E€OHBIX 3a]]a4 HAYYHO-TIOMYIISPHYIO JIUTEPATypy O (PU3HUECKUX SBJICHUSX, CIIPABOUHBIE
Marepuasl, pecypcsl IHTEpHET.

BbINyCKHHMK MOJYYHUT BO3MOKHOCTh HAYYMTHCH:

® 0CO3HABAMb YEHHOCHb HAYYHBIX UCCAE008AHUL, POIb QUIUKU 68 PACUUUPEHUU NPEOCABIEHULl 00 OKpYMCarouem mupe u ee
8KIAO 8 YIYUUEeHUEe Ka4ecmea HCU3HU,

® UCNOL306aMb NpUEMbl NOCMPOEHUs. QuU3UYeCKUx mooenel, NOUCKA U QOPMYIUPOSKU OO0KA3AMENLCME GblOBUHYMbIX
eunomes u meopemuieckux 8bl860008 Ha OCHOBE IMNUPUYECKU YCIMAHOBIEHHbIX (DaKmos,

® CPABHUBAMb MOYHOCb USMEPEHUS PUULECKUX BEIUYUH NO GeIUYUHE UX OMHOCUMENbHOU NOSPEeUWHOCMU NPU NPOBe0eHUU
NPAMbBIX UBMEPEHULL,

® CAMOCMOSAMENbHO NPOBOOUMb KOCBEHHbIE USMEPEHUS U UCCTIe008AHUSA DUIUYECKUX eNUUUH C UCNONb308AHUEM PA3TUYHBIX
Ccnoco608 usMepenuss QuU3UYeCKUx 6elUdUH, 8blOUPAMb CPEOCMB8Aa USMEPEHUs. C YYemom HeoOXOOUMOU MOYHOCMU U3MepEeHUl,
000CHOBbIBAMB 8bIO0OP CNOCOOA UMEPEHUS, A0eK8AMHO20 NOCMABIEHHOU 3a0aye, NPO8OOUNb OYEHKY 00CMOBEPHOCU NOJIYYEHHBIX
Dpe3yIbmamos;

® BOCNpUHUMAMb UHGOPpMAYUIO PUULECKO20 COOEPIHCAHUS 8 HAYYHO-NONYIAPHOU Jumepamype u cpeocmeax MAacco8ol
uHgopmayuu, Kpumuyecku OYEeHU8amv NOJAVUEHHYIO UHDOpMayulo, aHamu3upys ee cooepicaHue u OaHuHvle 00 UCMOYHUKE
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ungopmayuu,;

® co30asamv cOOCMEEHHblEe NUCbMEHHbIE U YCIMHbLE COOOWEHUS 0 PUIULECKUX ABNEHUAX HA OCHOBE HECKObKUX UCTMOYHUKO8
ungopmayuu, conpoeodxcoams eviCmynieHue npeseHmayueil, y4umsoléds 0COOeHHOCMU ayOumopul cepCmHUKO8.

Mexanuyeckue siBJIeHUSA

BbInyCKHMK HAYYHTCH:

® pPAacro3HaBaTh MEXaHWYECKUE SABJICHUS U OOBSCHATH HA OCHOBE MMEIOIIMXCS 3HAHUM OCHOBHBIE CBOMCTBA WJIM YCIIOBUS
MIPOTEKAHUsI JTHUX SIBJICHUN: PAaBHOMEPHOE M HEPABHOMEPHOE [IBU)KEHUE, PABHOMEPHOE M PAaBHOYCKOPEHHOE MPSMOJUHEUHOE
JIBUKEHHE, OTHOCUTEIHHOCTh MEXaHWYECKOrO IBUKEHHs, CBOOOJHOE MaJeHHE Tell, paBHOMEPHOE ABM)KEHHE IO OKPYXKHOCTH,
WHEpLHs, B3aHUMOJEUCTBUE TEJ, PEAKTUBHOE [BW)KEHUWE, IIepeaada NaBJICHUS TBEPIABIMHU TEJAMH, JKUAKOCTIMH M Ta3amu,
aTMoc(epHOEe IaBJ€HHE, IJABAaHHWE TEJ, PABHOBECHE TBEPABIX TEJ, MUMEIOIIMX 3aKPEIUICHHYI0 OCh BpallleHHs, KojieOaTelbHOe
JBUKCHUE, PE30HAHC, BOJTHOBOE JIBUKEHUE (3BYK);

® ONUCHIBATh M3yYEHHBIE CBOMCTBA TENl U MEXaHUYECKHUE SIBJICHUS, UCTIONb3Ys (DU3NUYECKUE BEIIMYMHBL: MTyTh, IEPEMEIICHHE,
CKOpPOCTh, YCKOPEHHUE, MepHo 00palieHus, Macca TeJa, IJIOTHOCTh BEIEeCTBa, CUJjla (CHUJla TSKECTH, CHIIa YIIPYTOCTH, CUJla TPEHHUS),
JaBJICHUE, UMITYJIbC TeJla, KHHETUYECKash SHEPrus, MOTCHIMAIbHAS JHEPrus, MeXaHuuyeckas padoTa, MEXaHWuecKash MOIIHOCTD,
KII npu coBepuieHun paboThl C UCHOIb30BAHUEM MIPOCTOr0 MEXaHU3Ma, CHJIa TPEHUS, aMIUIUTY/a, IEPUOJl U YacTOTa KoJieOaHUH,
JUIMHA BOJIHBI M CKOPOCTb €€ PACIpPOCTPAaHEHHMs; MPU OMHMCAHWUU MPABWIBHO TPAKTOBATH (PU3UYECKHI CMBICI HCIOIb3YEMBIX
BEJIMYMH, NX 0003HAYEHUS U €UHUIIBI U3MEPEHHUSI, HAXOAUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMUUHY C IPYTUMHU
BEJIMYMHAMU, BBIUUCIATH 3HAUCHUE (PU3NYECKON BETUYHMHBL;

® AHAJIM3UPOBATH CBOMCTBA TeJI, MEXaHUYECKUE SIBJICHUS M MPOLIECCHI, UCMONB3YsS (PM3UUECKUE 3aKOHBI: 3aKOH COXpPaHEHUS
HHEPruH, 3aKOH BCEMUPHOIO TATOTEHUS, MPUHIIMII CYNIEPIO3ULuM cui (HaxoxaeHue paBHojencTBytomen cuibl), I, I u II1 3akonbI
HproTOHa, 3aKOH COXpaHEHHs HMITyJbca, 3aKOH ['yka, 3axkoH llackaisd, 3akoH Apxumesna; Opu 3TOM pa3inyarh CIOBECHYIO
(bopMyIMPOBKY 3aKOHA U €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

® pa3nuMyaThb OCHOBHBIE NPU3HAKM H3YYEHHBIX (PU3MUECKHX MOJENeil: MarepuaibHas TOYKa, WHEpLUaIbHas CUCTeMa
OTCUETA;

® pemaTh 3a7aud, UCMOIb3ysd (PU3MUECKUE 3aKOHBI (3aKOH COXPAaHEHUsl SHEPryH, 3aKOH BCEMHPHOTO TATOTEHUS, MPHHIIMII
cynepno3utiuu cui, I, Il u 11l 3akonsr HetoTOHA, 3aK0H COXpaHEHUsT UMITYJIbCa, 3akoH [ yka, 3akoH [lackans, 3akoH Apxumena) u
(GopMyIibl, CBSI3bIBaIOIINE (PU3NUECKIE BEIUUUHBI (IIyTh, CKOPOCTh, YCKOPEHUE, Macca Tella, INIOTHOCTh BELIECTBA, CHJIA, JABJICHHUE,
UMITYJIbC T€Ja, KHHETUYECKas SHEePrusi, MOTEHIUaIbHasl SHEPrus, MEXaHu4Yeckasi pabota, Mexanudeckas MoutHoctb, KITJ[ mpocToro
MEXaHU3Ma, CHJIAa TPEHUS CKOJBXEHUSA, KOIPOUIUEHT TPEHUs, aMIUIMTYy/a, MEePUOJ M YacToTa KOoJieOaHWH, JJIMHA BOJHBI U

CKOpPOCThb €€ paCHpOCTpaHeHHﬂ)I Ha OCHOBC aHaIM3a YCJOBHA 3aJa4M 3allMCbIBATb KPATKOC YCIIOBUC, BBIACJIATH (1)H3H‘-I€CKH€
3



BEJIMYMHBI, 3aKOHBI U (HOPMYJIBI, HEOOXOTUMBIEC IJIsl €€ PEIICHUs, MPOBOAUTH PACUYETHl M OLEHUBATH PEAJTHHOCTH MOIY4YEHHOTO
3HaYeHUS (PU3NYECKON BETUUHHBI.

BbINyCKHMK MOJYYUT BO3MOKHOCTb HAYYUTHCH:

® UCNOIb308AMb 3HAHUSL O MEXAHUYECKUX ABLEHUSX 8 NOBCEOHEBHOLL JHCU3HU 01 0OecneyeHus 6e30nacHoCmu npu 0opaujeHuu
Cc npubopamu u MexHU4ecKUMU YCmpoucmeamu, O0as COXPAHeHUs 300p08bs U COONIOOEHUs. HOPM IKOI0SUYECKO20 NOGeOeHUsl 8
OKpYdfcaroueli cpede;, NpusoOUMb NPUMeEPbl NPAKMUYECKO20 UCHONb3068AHUS (DUSUYECKUX SHAHUL O MEXAHUYeCKUX SA61eHUsX U
@usuueckux 3aKOHAX, HNpUMEpPbl UCNONb308AHUL B80300HOGNIAEMbIX UCMOYHUKOS IHEP2UU; IKOJIOSUYECKUX HOCAeOCmBUL
UCCNIe008AHUSL KOCMUYECKO20 NPOCMPAHCME,

® paznuuams epaHuybl NPUMEHUMOCIU UIUYECKUX 3aKOHO8, NOHUMAMb 6Ce00wuti xapakmep (yHOaMeHMANbHbIX 3AKOHO8
(3aKOH COXpaHeHUs MeXaHuyeckou SHepeUuu, 3aKOH COXPAHEHUS UMNYIbCA, 3aKOH BCEMUPHO20 MASOMEHUS) U 02PAHUYEHHOCHb
UCNOIL308AHUS YACMHBIX 3aKOHO08 (3aKkoH I'yka, Apxumeoa u op.);

® HAXO0OUMb A0EKBAMHYIO NPEONIONCEHHOU 3a0aue u3uiecKyro Mooeinb, paspeuams npooiemy KaKk Ha OCHOBE UMEHOWUXCS
SHAHUU NO MEeXAHUKE C UCNOIb308AHUEM MAMEeMAMUYecKko2o annapama, max u npu noOMowu Memooo8 OYeHKU.

TemioBble ABJICHUSA

BbInyCKHMK HAYYMTCS:

® pacro3HaBaTh TEIJIOBbIE SBJICHHUS U OOBACHATH Ha 0a3e MMEIONIMXCA 3HAHWM OCHOBHBIE CBOMCTBA WIIM YCIIOBUS
NPOTEKAHMS 3TUX SIBICHUI: TU(Qy3usi, U3MEHEHUE 00beMa TeJl NMPHU HAarpeBaHUM (OXJAXKIECHHUH), OOJbIIAs CKUMAEMOCTh T'a30B,
Manas CKMMaeMOCTh JKUJIKOCTEH W TBEPIBIX Tell; TEIUIOBOE PaBHOBECHE, MCTIApPEHUE, KOHICHCAIHS, MJIaBJICHNEe, KPUCTAJUTA3aIHs,
KUIICHUE, BJIAXXHOCTh BO3/yXa, PAa3JIMYHbIE CIOCOOBI TEIUIonepeaaun (TErIonpOBOHOCTh, KOHBEKIIUS, U3IYYCHHE), arperaTHbhIe
COCTOSIHUS BEIECTBA,MOTJIOMICHNE YHEPTUH MPU NCTIAPESHUH JKUJIKOCTH ¥ BBIJCIICHUE €€ MPH KOHJEHCAIMH Mapa, 3aBUCUMOCTD
TEeMIIepaTyphbl KUTIEHUS OT J1aBJICHUS;

® OMNUCHIBATh M3YUECHHbIE CBONCTBA T€J M TEIUIOBBIC SIBJICHHS, UCHONB3Yys (PU3NYECKHE BEIMYMHBI: KOJUYECTBO TEILJIOTHI,
BHYTPEHHSISI DHEpPrus, TeMmIleparypa, ylaeibHas TEIUIOEMKOCTh BEIECTBa, YAeNbHAas TEIUIOTa IUIABJICHHs, YAENbHas TEIuioTa
napooOpa3oBaHus, yJelbHAas TEIUIOTa CrOpaHUs TOIUIMBA, KOI(PQUIMEHT MOJE3HOTO JCHCTBHUS TEIUIOBOTO JBUTATENS; IPHU
OMHMCAHUM TPABWILHO TPAKTOBATh (DU3MUYECKUN CMBICH HCHOJb3yEeMbIX BEJIMYMH, MX OOO3HAYEHUS U EIUHUIIBI U3MEpPEHUs,
HAXOAUTh (POPMYIIBI, CBSI3BIBAIOIINE JAaHHYI0 (PU3NYECKYIO BEIMYUHY C APYTUMHU BEIMYMHAMH, BBIYUCIATH 3HAYCHHE (PU3UIECKOMN
BEJIMYMHBI;

® AHAJIM3HUPOBATH CBOMCTBA TEJN, TEIJIOBHIC SBICHUS U MPOIIECCHI, UCTIONb3YS OCHOBHBIC MOJIOKEHUS aTOMHO-MOJICKYIISIPHOTO
YYEHUS O CTPOSHHUH BEILIECTBA U 3aKOH COXPaHEHUsI SHEPTHH;



® pa3iIMyaTh OCHOBHBIC MPU3HAKU U3YYCHHBIX (PU3MUECKUX MOJEJICH CTPOEHUS ra30B, KUAKOCTEH U TBEPIBIX TEll;

® TIPUBOJWUTH MPUMEPHI MPAKTHUECKOTO UCIIOIh30BaHMS (U3MUECKUX 3HAHUH O TEIJIOBBIX SBJICHUSX;

® pemaTh 3a/1a4M, UCIONB3YS 3aKOH COXPAaHEHHUsS YHEPIHH B TEIUIOBBIX Mpolieccax u (popMyIbl, CBSI3bIBAIONINE (hHU3HUECKUE
BEIMYMHBI (KOJMYECTBO TEIJIOTHI, TEMIIEpaTypa, yAeNbHas TEIUIOEMKOCTh BEIIECTBA, YAEJbHAas TEIJIOTa TUIABJICHHS, YIeIbHas
TeryIoTa mapooOpa3oBaHus, yAelbHAs TEIUIOTa CTOPAHUS TOTUTMBA, KOI(PPHUIIMEHT MOJIE3HOTO JACHCTBUS TEIUIOBOTO JABUTATEIIA): Ha
OCHOBE aHallM3a YCJOBHUS 3a/Jayd 3allMChIBaTh KPATKOE YCJIOBHE, BBHIICIATh (U3NYECKHUE BEITMYMHBI, 3aKOHBI U (POPMYIIBI,
HEOOXOIMMBIE JJIS €€ PEIICHUS, POBOJIUTH PACUETHI U OIICHUBATH PEATBHOCTH MOJYICHHOTO 3HAYCHUS (DU3UUECKON BEITMIUHBI.

BbInyCKHMK MOJYYUT BO3MOKHOCTh HAYYUTHCH:

® UCNOIbL308AMb 3HAHUS O MENJIOBbIX ABNEHUAX 8 NOBCEOHEBHOU JHCUHU OJisl 0becneyeHus Oe30nachocmu npu oopaujeHuu ¢
npubopamu U MexHUYecCKUMU YCMpoucmeamu, O01s COXPAHEHUs 300pP06bsi U COONIOO0EHUS. HOPM IKON02UYECKO20 NOB8e0eHUs 8
OKpYdfcaroueli cpeoe;, NPpUBOOUmMb NPUMEPbL IKOTOSUYECKUX NOCTe0CMBULL pabomul 0sucameell GHYmMpeHHe20 C2OPaHUsl, Menioebix
U 2UOPOINEKMPOCMAHYULL,

® pazmyams pPaHuybl NPUMEHUMOCMU QUIUYECKUX 3AKOHO8, NOHUMAmMb Gceobwjull xapakmep @QYHOAMEHMAlbHbIX
Gusuyeckux 3aKOH08 (3aKOH COXPAHEHUs. IHEPLULU 8 MENTOBbIX NPOYECCax) U 02PAHUYEHHOCMb UCNOIb308AHUS YACTHBIX 3AKOHO8,

® HAXO0OUMb AO0EKBAMHYI0 NPEONIOHNCEHHOU 3a0aye u3uiecKyro Mooeisb, paspeuwams npooaemy KaKk Ha 0CHOBE UMErOUJUXCSL
3HAHUL O MENIOBbIX ABNEHUSX C UCNOTb308AHUEM MAMEMAMUYECKO20 annapama, maxk u npu HOMOuU Memooos8 OYeHKU.

DJIeKTpUYeCKHe 1 MAarHUTHBbIE SIBJICHUS

BbInyCKHUK HAYYMTCSH:

® pacro3HaBaTh JJICKTPOMArHUTHBIC SIBICHUS W OOBSCHATH HAa OCHOBE WMMEIONIUXCS 3HAHUI OCHOBHBIE CBOWCTBA WIIU
YCIIOBHS TPOTEKAHUS ATUX SBICHUI: dJIEKTPU3aIUs TEJ, B3aUMOACHCTBUE 3apSA0B, dJICKTPUUECKUN TOK U €ro JeHCTBHs (TEII0BOE,
XUMHUYECKOE, MAaTHUTHOE), B3aUMOJICHCTBUE MarHUTOB, SJIEKTPOMArHUTHAS MHAYKIIHS, TEHCTBHE MATHUTHOTO TIOJISI HA MPOBOTHUK C
TOKOM W Ha JBIKYILYIOCS 3apsDKEHHYIO YacTHUIly, IEUCTBHE DJIEKTPUUYECKOrO MOJIA Ha 3apsKEHHYI0 YacTHILY, SJIEKTPOMAarHUTHBIE
BOJIHBI, IPSAMOJIMHENHOE paclpOCTPaHEHUE CBETA, OTPAKEHUE U TIPEJIOMIIEHUE CBETa, JUCTIEPCUS CBETA.

® COCTABJISITH CXEMbI AJIEKTPUUECKUX LT C IMOCIIEeOBATEIbHBIM U MAPAIUICIbHBIM COCIMHEHUEM JJIEMEHTOB, pa3inyas
yCIIOBHbIE 0003HAYEHUS 3JIEMEHTOB SJIEKTPUYECKUX Ienel (MCTOUYHHMK TOKa, KII0Y, PE3UCTOpP, PeocTar, JIaMIIO4YKa, aMIepMeTp,
BOJIbTMETD).

® UCIOJBH30BaTh ONTUYECKUE CXEMBI JJIsl MOCTPOCHHUS N300paKEHHH B TNTIOCKOM 3€pKajie U COOMPAIOIIl el JINH3E.

® OMNUCHIBATh M3yYCHHBIE CBOWCTBA TEN U JICKTPOMArHUTHBIC SIBJICHUS, UCTIONB3Yys (DU3HMUECKUE BEIUUYUHBI: DJIEKTPUUECKUN
3apsiji, CHJia TOKa, SJICKTPUYECKOE HAMPSHKEHUE, DIIEKTPUUIECKOE COMPOTUBIICHHE, YACIbHOE COMPOTHUBIICHUE BEIIECTBa, paboTa
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AIEKTPUYECKOTO TOJISI, MOIITHOCTh TOKA, (JOKYCHOE PACCTOSHUE W ONTHYECKas Chjia JIUMH3BI, CKOPOCTh AJICKTPOMATrHUTHBIX BOJIH,
JUTMHA BOJIHBI U YAaCTOTA CBETA; MPU OMUCAHUU BEPHO TPAKTOBATH (PU3MUECKHI CMBICI UCTIONIb3YEMBIX BEJIMUHUH, UX 0003HAUYCHUS U
CAMHUIIBI U3MEPEHHUSI; HAXOAUTH (DOPMYIIbI, CBA3BIBAIONINE JAHHYIO (PU3UUECKYIO BEIMYMHY C IPYTUMU BETMYUHAMU.

® aHAJIM3WPOBATh CBOWCTBA TEJ, DJIGKTPOMArHUTHBIC SIBIICHUS W TPOIECCHI, HCIONB3YS (PU3NYECKHE 3aKOHBI: 3aKOH
COXpaHEHHUSl JJEKTPUYECKOro 3apsana, 3akoH Oma g ydactka 1enw, 3akoH Jxoyms-JleHna, 3akoH TPSIMOIMHEWHOTO
pacrpocTpaHeHHs CBETa, 3aKOH OTPAKEHHUs CBETA, 3aKOH MPEIIOMIJICHUsS CBETA; MPH ATOM pPa3UYaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA U €r0 MaTeMaTU4eCKOe BEIPAKECHHUE.

® TIPUBOJUTH MPUMEPHI MPAKTUUECKOTO UCIIOIh30BAHUS (PU3NUECKUX 3HAHUM O DJIEKTPOMATHUTHBIX SBJICHUSIX

e pemaTh 3aladyd, HCIONB3ysd (u3nueckue 3akoHbl (3akoH Owma 1 ydacTka 1enu, 3akoH Jlxoyns-JIeHma, 3akoH
MPSIMOJIMHEHOTO PACIPOCTPAHCHUS CBETAa, 3aKOH OTPAXKEHUS CBETA, 3aKOH NPEJIOMJICHHS CBETa) W (DOPMYIIBI, CBSI3BIBAIOIINE
dbu3nUecKre BETUYMHBI (CHJIA TOKA, JJICKTPHUYECKOE HAMPSIKCHHE, DJIEKTPUYECKOE COIMPOTUBICHUE, YACILHOE CONMPOTHUBICHUE
BEIIECTBA, paboTa SJICKTPUUECKOTO IO, MOIMHOCTh TOKa, (DOKYCHOE pACCTOSHHE W ONTHYECKash CHUjla JIMH3BI, CKOPOCTh
AIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBeTa, (OPMYIBl pacdeTa JJICKTPUUYECKOTO0 COMPOTUBIICHUS TMPHU
MOCJIEOBATEIbHOM M TapajuIeIbHOM COCJWHEHUU IPOBOJIHUKOB): HAa OCHOBE aHalM3a YCIIOBUS 3aJa4d 3alUChIBAaTh KpPaTKOE
yCIIOBUE, BBIICIATH (PU3MYECKUE BEIUYUHBI, 3aKOHBI W (OpPMYINbl, HEOOXOIWMBbIE JIi €€ PEIICHUs, MPOBOJUTH PACUEThl U
OILICHUBATh PEaTbHOCTh TOJYYEHHOTO 3HAUYCHUS (PU3NIECKON BETMUHHEI.

BbINyCKHMK MOJYYUT BO3MOKHOCTh HAYYUTHCH:

® UCNOIbL308AMb 3HAHUA 00 INEKMPOMASHUMHBIX ABLEHUSAX 8 NOBCEOHEBHOU MHCU3HU OISl obecnedenuss 6e30nacHOCmu npu
obpawenuu ¢ npubopamu u MeXHUYecKUMU YCmpoUcmeamu, Ol COXPAHEHUs] 300p06bs U COOMOOEHU HOPM IKOI0SUYECKO20
noeedeHUs 8 OKpydicaroujeli cpeoe;, NPUBOOUNb NPUMEPDL GIUSHUSL JJIEKIMP OMASHUMHBIX U3TYYEHULL HA HCUBbLE OPSAHUZMDL,

® pazuuams epaHuybl NPUMEHUMOCHU PUIUYECKUX 3aKOHO8, NOHUMAMb 6Ce00wuti xapakmep (yHOaMeHMANbHbIX 3AKOHO8
(3aKOH COXPAHEHUsL INEKMPULECKO20 3apA0a) U 0SPAHUYEHHOCHb UCNOIb308AHUsL YACMHBIX 3aKOHO08 (3akon Oma 0. yuacmka yenu,
3akon J[coyna-Jlenya u op.);

® UCNOMBL308AMb NPUEMbl NOCMPOEHUS PUIUYECKUX MoOenell, NOUCKA U DOPMYIUPOBKU OO0KA3AMENbCME GblOGUHYBIX
eunomes u meopemuideckux bl860008 Ha OCHOBE IMNUPUYECKU YCIAHOBIIEHHbIX (DaKmos,

® HAXO0OUMb A0EKBAMHYIO NPEOJIONCEHHOU 3a0aue u3uuecKyro mMooeinb, paspeuams npooiemy KaKk Ha OCHO8E UMEIOUUXCS
SHAHUL 00 2NEKMPOMASHUMHBIX ABLEHUSIX C UCNOIb308AHUEM MAMEMAMUYLECK020 annapama, max u npu noMowu Memooo8 OYeHKU.

KBanToOBbBIC SIBJICHUSA

BBINyCKHUK HAYy4YUTCH:



® pacro3HaBaTh KBAHTOBBIC SIBJICHUS W OOBSCHATH HAa OCHOBE HWMEIONIMXCS 3HAHWNA OCHOBHBIC CBOMCTBA WIJIM YCIIOBHS
MIPOTEKAHMS TUX SBJICHUI: €CTECTBEHHAs! U UCKYCCTBEHHAs PAJMOAKTUBHOCTb, O.-, B- U Y-U3Ty4€HHUsI, BOSHUKHOBEHUE JTUHEHYATOr O
CTIEKTpa M3ITYyICHUS aTOMa,

® OMNUCHIBATh M3YYCHHBIC KBAHTOBBIC SBJICHHS, WCIOIB3YS (U3MYECKHE BEIWYMHBI: MAacCOBOE YHCIIO, 3apsIOBOE YHCIIO,
MIePHOJ] TIoJypacnaza, SHeprust (OTOHOB; MPU OMKMCAHUH MPABUIBLHO TPAKTOBATh (PM3MUECKUN CMBICI MUCIOIB3YEMBIX BEJTUIUH, UX
00O3HAYCHUS W EAUHUIIBI M3MEPEHUsS; HAXOAUTh (POPMYIBI, CBA3BIBAIOIINE JAaHHYIO (U3WYECKYI0 BEIMYHUHY C JAPYTUMH
BEJIMYMHAMU, BEIYHUCIIATH 3HAUCHUE (PU3NUECKON BETMYHHBL,

® aHAJIM3WPOBATh KBAHTOBBIC SIBJIICHUS, WCIIOJBb3YS (PU3UYECKME 3aKOHBI M TOCTYJIATHl: 3aKOH COXPAHEHHS DHEPrUH, 3aKOH
COXpaHEHUS AIEKTPUUYECKOTO 3apsa, 3aKOH COXPAHEHHS MAacCOBOTO YHCIA, 3aKOHOMEPHOCTH H3IydeHUsS W TOTJIONICHHS CBETa
aTOMOM, TIPH 3TOM Pa3INyaTh CJIOBECHYIO (JOPMYITHPOBKY 3aKOHA U €0 MaTeMaTUYECKOE BhIPAKEHUE;

® pa3nTu4aTh OCHOBHBIC MPU3HAKH IIAHETAPHOW MOJIETN aToMa, HYKJIIOHHON MOJIENIM aTOMHOTO sI/Ipa;

® IPUBOANTH NPHUMEPHI TPOSIBICHUS B TPHPOJIE M TPAKTHUUECKOTO WCIOJIB30BaHUS PAJIUOAKTUBHOCTH, SIICPHBIX U
TEPMOSIICPHBIX PEAKIINA, CIEKTPAILHOTO aHATN3a.

BbInyCKHUK MOJTYYUT BO3MOKHOCTh HAYYUTHCSH:

® UCNOMbL308AMb NOJNYYEHHble 3HAHUS 6 MNOBCEOHEGHOU JHCU3HU NpU oOpawjeHuu ¢ npubopamu U mexHuyecKumMu
YCMPOUCMEAMU (CUEMYUK UOHUUPYVIOWUX Yacmuy, 003umemp), 05l COXPAHEeHUs 300P08bsl U COONOOEHUSI HOPM IKOJIOSUYECKO20
Nn0BeOeHUsL 8 OKPYIHCalowell cpeoe;

® COOMHOCUMb IHEPSUIO CEA3U AMOMHBIX A0ep ¢ 0eeKmom MAccol,

® NPUBOOUMb NpUMepbl GIUAHUSL PAOUOAKMUBHBIX USLYUEHUN HA JICUBblE OP2AHUMbL, HOHUMAMb NPUHYUN Oelicmeus
003UMempa U pasiuiams YCiosus e2o UCNOIb3068AHUS,

® NOHUMAMb IKOJO2UYECKUE NPOOIeMbl, BOZHUKAIOWUE NPU UCHOb308AHUU AMOMHBIX dNEKMPOCMAHYUL, U NYMU DeuleHUs]
IMux npoobiem, nepcneKmugbl UCNOIb308AHUSL YAPABIILEMO20 MEPMOAOEPHO2O CUHME.

DJIeMEeHTBbI aCTPOHOMMH

BbInyCKHMK HAYYHMTCS:

e yKa3bpIBaTh Ha3BaHU M1aHeT COHEYHON CHCTEMBI; pa3IMdaTh OCHOBHBIC MPU3HAKY CYTOYHOTO BpaIlleHHUs 3Be3IHOTO Heba,
nerxkeHus Jlynsl, ConHIa U IUTAHET OTHOCUTEIBHO 3BE3;

® [IOHUMATh PA3IUUUSI MEXTY IeIUOLEHTPUUECKON U TEOIEHTPUUECKON CUCTEMaMH MUPA;



BbINyCKHUK MOJTYYUT BO3MOKHOCTh HAYYUThCH:

® YKaA3bLIBAMb 00WUE CEOUCMBA U OMAUYUSL NIAHEM 3eMHOU 2PYNNbL U NAaHem-eueanmos, maavix mei CoaneyHol cucmemsl u
OobUIUX NIAHem,; NOJIb308AMbCS KAPMOU 36€30H020 Heba npu HaAbIIOOEeHUSAX 36€30H020 Hebd,

® paziuyams OCHOBHbIE XAPAKMEPUCMUKU 36e30 (pasmep, uyeem, memnepamypd) COOMHOCUMb Yeem 38e30bl C ee
memnepamypou,

® pazmuyams 2unomesvl 0 npoucxoxcoeruu ColHeuHOU cucmemul.

II . ConepxaresibHBIN pa3aes 00pa3oBaTeIbLHOI NPOrpaMMbl 110 Y4eOHOMY IpeAMeTYy.

dusnueckoe oOpazoBaHHE B OCHOBHOM WIKOJIE JOJDKHO oOecrneuuTh (HOpMUpPOBAHME Yy OOYHAIOLIMXCS IMpPeJCTaBIECHUH O
HAy4YHOW KapTHHE MHpa — BaXXHOI'O pecypca HayyHO-TEXHHYECKOI'O MpOrpecca, 03HAaKOMIIEHHE O0YyYaroIuxcs ¢ (PU3NYECKUMHU U
aCTPOHOMUYECKUMHU SIBIICHUSIMU, OCHOBHBIMH MPUHIUTIAMU pabOThl MEXaHU3MOB, BHICOKOTEXHOJIOTMUHBIX YCTPOHUCTB U TPUOOPOB,
pa3BUTHE KOMIIETCHIINI B PEIICHUN WHKEHEPHO-TEXHUYECKUX U HAYYHO-UCCIIEA0BATEIbCKUX 3a/1a4.

OcBoenue yueOHoro mnpeamera «®dusmka» HampaBlIEeHO Ha pa3BUTHE Yy OOYYAIOIIMXCS MPEICTaBICHUM O CTPOECHUH,
CBOMCTBaX, 3aKOHAX CYUIECTBOBAaHUS W JABWKEHHUS MaTEpHUM, HA OCBOCHHE OOYYarOIIMMMCS OOIIMX 3aKOHOB M 3aKOHOMEPHOCTEN
OPUPOJHBIX  SBJICHUN, CO3JaHME  YCJIOBUM Il  (POPMUPOBAHUS  MHTEJUIEKTYaJbHBIX, TBOPYECKHX, TI'PaKIaHCKHUX,
KOMMYHUKALIMOHHBIX, WH()OPMAIIMOHHBIX KoMmIleTeHUIuid. OOydaromuecs OBIAICIOT HAYYHBIMU METOJIaMH PEIICHUS Pa3TUYHbIX
TEOPETUYECKUX W MPAKTUYECKUX 3a/ady, YMEHUsSMH (OPMYIMPOBATH TMIOTE3bl, KOHCTPYUPOBATH, MPOBOAMTH IKCIIEPUMEHTHI,
OLICHUBATh U aHAJIM3UPOBATH MOJIYUEHHBIE PE3YJIbTAThI, COMOCTABIISATh UX C OObEKTUBHBIMU PEATUSIMH JKU3HH.

VYueOnbii npenmer «®usnka» cnocoOCTByeT (OPMHUPOBAHUIO Yy OOYy4arOIIMXCS YMEHHUH O€30MacHO MCIONb30BaTh
n1abopaTropHOe 000PYAOBAaHKE, IPOBOJNUTH E€CTECTBEHHO-HAYYHBIE MCCIICAOBAHUS U SKCIIEPUMEHTHI, aHAJIU3UPOBATh MOTYYEHHbIE
pE3yJIbTATHI, NPEACTABIATh U HAYYHO ApryMEHTHUPOBATH MOJIYyYEHHBIE BBIBOIBI.

N3yuenne npeamera «@Pusnka» B 4YacTU (QOPMHUPOBAHMS y OOYy4arOIIMXCS HAYyYHOIO MHPOBO33PEHMS, OCBOCHMUS
OOIIeHay4YHbIX METONOB (HaOIIOACHHE, HW3MEpPEHHUE, SKCIEPUMEHT, MOJCIHPOBAHME), OCBOCHHUS MPAKTUYECKOTO MPUMEHEHHUS
HAay4YHbIX 3HAaHUI (PU3MKU B >KM3HU OCHOBAHO HAa MEXIPEIMETHBIX CBA3SIX ¢ mpenmeramu: «Maremarukay, «HpopMaTukay,
«Xumusy, «buonorus», «I'eorpadpusn», «Ixonorus», «OCHOBBI 6€30MaCHOCTH XHU3HEAEATEIbHOCTHY, «cTopusy, «Jluteparypa» u
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duszuka v pusnyecKkre MeToIbl U3Yy4YeHUs MPHUP OAbI



dusnka — Hayka o mpupojae. Pusznueckue Tena u sABiaeHUA. HaOmonenne u onucanue GU3NIECKUX sSBICHUN. DU3HUESCKUI
JKCIEpUMEHT. MoaenupoBaHue sIBI€HUH U 00BEKTOB MPUPOIBI.

Pur3nyecKre BEIUYMHBI U UX U3MEPEHUE. TOYHOCTh U MOTPELIHOCTh U3MEPEHU. Mex1yHapoaHas cCucTeMa €AUHHLI.

®duznyeckre 3aKOHbI U 3aKOHOMEpHOCTH. Pu3nka u TexHuka. Hayunslii Metoy mo3Hanus. Ponb Qu3uku B (opMUpOBaHUU
€CTECTBEHHOHAYYHO! I'PAMOTHOCTH.

Mexannuyeckue siBJICHUS

Mexanuueckoe nBH)KEHHE. MarepuanabHash TOYKAa Kak MoJenb (puanyeckoro tena. OTHOCUTENBHOCTh MEXaHUYECKOIO
nekenus. Cucrema orcuera. DU3NUecKre BETUINHBI, HEOOXOAUMBIC JIJIsi OMTUCAHUS JIBKCHUS M B3aUMOCBSI3b MKy HUMU (TTyTh,
NepeMeIleHne, CKOPOCTh, YCKOpPEHHE, BpeMsi NBI)KEHHs). PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBH)KEHHE.
PaBHOMEpHOE IBUX)EHME 110 OKpY)HOCTHU. [lepBbliii 3akoH HbroToHa 1 nHepuus.Macca tena. [InotHocts BemecTBa. Cuita. Enunuiipi
cwibl. Bropoii 3akon Hetorona. Tperwnii 3akon Hetorona. CBoGoHOE mageHue ten. Cuia TsokecTd. 3aKOH BCEMUPHOTO TSATOTEHUS.
Cuna ynpyroctu. 3akoH ['yka. Bec tema. HeBecomocTh. CBsI3b MEXIYy CHIIOW TSKECTH M Maccol Tema. /[uHamomerp.
PaBHogeicTByromas cuna. Cuna tperus. Tpenne ckonbxeHus. Tpenue nokosi. TpeHue B Ipupoe U TEXHUKE.

Nmnynbe. 3akoH COXpaHEHHMs UMIyJdbca. PeakTuBHOe JBHKeHHE. MexaHnudeckas paborta. MomiHocT. JHeprus.
[ToTeHunanbHas U KUHETUYECKast sHeprus. lIpeBpailleHne OIHOrO BHIA MEXaHWYECKOW DHEPrUHM B JPYTroWl. 3aKOH COXpaHEHUS
ITOJIHOM MEXAHUYECKON YHEPIUH.

[IpocTble ME€XaHWU3MBI. Y CIIOBHSI PAaBHOBECUS TBEPAOrO TEJd, UMEIOLIETO 3aKPEIUIEHHYI0 OCh IBHKEHUSA. MOMEHT CHIIBL
Llenmp msasxcecmu mena. Peraar. PaBHoBecue cuit Ha peryare. Peryaru B TexHuke, ObITY U npupoje. [logBuKHbIE U HEMOABUKHBIC
0s0ku. PaBeHCTBO pabOT MpH UCHOJIB30BAHUM MPOCTHIX MEXAHU3MOB («30J0TOE MPaBHIIO MexaHUKW»). KoadduuneHt noiaesnoro
JIEUCTBUSI MEXaHU3Ma.

JaBnenue tBepAbIx Ten. Enuuunbl n3mepeHus nasiaeHus. CrnocoObl u3MeHeHUs AaBieHUs. /laBieHue >KMIKOCTEH W ra3oB
3akoH [lackans. /laBineHue >KUIKOCTH Ha JTHO U cTeHKH cocyaa. Coobarommuecs cocynbl. Bec Bo3ayxa. ATmocdepHoe naBiieHue.
N3mepenne armocdeproro nasneHus. OnwiT Toppuueniu. bapomerp-aneponn. ATMocdepHoe NaBiIeHHE HA Pa3IUYHBIX BBICOTAX.
['mppaBanueckue MexaHu3Mbl (mpecc, Hacoc). /laBineHue >KMIKOCTH M rasa Ha IOrPY)KeHHOE€ B HUX Tejo. ApXuMeaoBa CHUJIA.
[InaBanue ten u cynoB Bo3gyxomnnaBaHue.

Mexanunueckue konedanus. Ilepuon, yacrora, ammutyna kojgebaHui. PezonHanc. MexaHHuecKre BOJHBI B OJHOPOJHBIX
cpenax. JliimHa BOJIHBL. 3BYK KaK MEXAaHUYECKasi BOJIHA. ' pOMKOCTh M BbICOTA TOHA 3BYKaA.

TemioBble ABJACHUSA



Crtpoenue BemecTBa. ATOMBI U MOJIEKYJIBL. TemyioBoe IBMKEHHWE aTOMOB U Mosekyid. Juddysus B razax, »KHAKOCTAX H
TBEpIbIX Tenax. bpoyHnosckoe osudicenue. B3aumopeiicTBue (MpUTSKEHHE M OTTAJIKMBAHUE) MOJIEKYJ. ATrperarHble COCTOSHUS
BelllecTBa. Pa3nune B CTpPOEHNUH TBEPABIX TEJ, )KUIKOCTEN U Ia30B.

TennoBoe paBHOBecue. Temmeparypa. CBs3b TeMmepaTypbl CO CKOPOCTBIO XAaOTHYECKOTO ABHKEHMS 4acTUL. BHyTpeHHss
sHeprusa. PaGora u Temonepenaya Kak CHocOoObl M3MEHEHWs] BHYTpEHHEH fHepruu Teja. TermonpoBogHocTh. KoHBekiwms.
N3nydyenue. llpumepsl Tenmonepenadyn B IpUPOAE U TEXHUKE. KOMMYeCcTBO TEIUIOTHL. Y eibHAs TEIJIOEMKOCTh. Y IeJIbHAs TEIUIOTa
CropaHusi TOIUIMBA. 3aKOH COXPAHEHWs W IPEBpAIICHUS JHEPIMM B MEXAHWYECKUMX M TEIUIOBBIX mpoueccax. llimaBnenune un
OTBEPJEBAHNE KPUCTAUIMYECKUX Tel. Y enbHas TeluioTta IuiaBieHus. Mcnapenue u xonaeHcauus. Ilormomenue sHepruu mpu
VCIIAPEHUM JKMJIKOCTH M BBIJCICHHE €€ NpU KOHJeHcauuu mnapa. Kunenue. 3aBUCHMOCTh TEMIIEpaTypbl KMIIEHUS OT J1aBJICHUS.
VYneneHas Temiora napooOpa3oBaHUs U KOHJEHcaluu. BrnaxsHocTs Bo3ayxa. Pabora raza mpu pacmumpenuu. IIpeoOGpazoBanus
SHEPruM B TEIUIOBBIX MalIMHaXx (mapoBas TypOHWHA, JBUraTellb BHYTPEHHEro CropaHusi, peakTuBHbIN aBurarensb). KIIJ[ remmoBoit
MAaIIUHbI. JKoI02Uu"ecKue npoobaemsbl UCNOIb308AHUS MENT08bIX MAUUUH.

JIEKTPOMArHUTHBIE SBJICHUS

Onextpuzauusa Quanyeckux Tei. B3aumoneicTBue 3apsKeHHbIX Tell. J[Ba poja 3JIeKTpUYEcKHX 3apsanoB. JlenmMocThb
AIEKTPUYECKOIO 3apsiia. DJEMEHTApHBIA JJIEKTPUYECKUM 3apsii. 3aKOH COXPAaHEHHs JJIEKTpUYecKoro 3apsnaa. lIpoBonHukw,
MOJIYIPOBOAHUKH U U30JIATOPHI AJIEKTPUYECTBA. DJIEKTPOCKOI. DIEKTPUUECKOE MOJIe KaK 0cOoObIi BUA MaTepuu. HanpsoiwceHnocms
anekmpuieckoeo nos. JIeicTBue 31eKTPUUECKOro Mol Ha JIEKTpUUecKue 3apaabl. Konoencamop. Onepeus 31eKmpuiecko2o nois
KOHOeHcamopa.

DJNIEKTpUUECKUA TOK. VICTOYHMKHM DJIEKTPUYECKOrO0 TOKA. JJEKTpUYECKas LENb M €€ COCTaBHble 4dacTh. HampaBnenue u
JEUCTBUS JJIEKTPUYECKOro Toka. Hocurennm siekTpuyeckux 3apsanoB B Merauiax. Cuia TOKa. DJEKTPUYECKOE HAINPSKEHHUE.
DNEKTPUYECKOE COMTPOTUBIIEHUE TPOBOJHUKOB. EIMHUIIBI CONPOTUBIICHMUS.

3aBUCUMOCTh CWJIBI TOKa OT HanpspkeHMs. 3akoH Oma Juisi ydacTKa LENH. Y IEIbHOE COIpOTHBIECHHE. Peocrarsl.
[locnenoBarenbHOE COeMHEHME TPOBOAHUKOB. [lapaiensHoe coenMHEHNE TPOBOIHUKOB.

PaboTta 37eKTpUyecKoro mossi Mo MEePEeMEIICHUI0 AIEKTPUUIECKUX 3apsiioB. MOIIHOCTh 3eKTpudeckoro Toka. HarpeBanue
IPOBOJHUKOB 3JIEKTPUUECKUM TOKOM. 3akoH JIxoyns - JleHna. DieKTpuuecKue HarpeBaTelIbHbIE U OCBETUTEIIbHBIE MPUOOPHI.
KopoTtkoe 3ambikanue.

MarauTtHoe none. MHaykuuss MarHuTHOro mnosisi. MarautHoe mosie Toka. OnbeiT Opcrena. MarHuTHOE MOJ€ NMOCTOSHHBIX
MarHuToB. MarmuTtHoe mnosne 3eMild. OJIEKTPOMAarHuT. MarnurtHoe IoJie KaTyIIKUM ¢ TOKOM. IIpuMeHeHue >3JeKTpOMarHuTOB.
JlelicTBME MArHUTHOTO IOJISI Ha MPOBOJHMK C TOKOM M JBIKYILYIOCS 3apshDKeHHYIO yactuny. Cuna Amnepa u cuna Jlopenya.
DnekTpoaBUraTenb. SIBjIeHue 3JeKTpoMarHuTHON HHAYKIUS. OnbiTel @apajes.
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OnexTpoMarHuTHele KoneOanus. Konebamenvuwiti konmyp. Onexkmpozenepamop. Ilepemennwiti mok. Tpancghopmamop.
[lepenaua »nEeKTpUUECKOW SHEPrUM Ha pacCTOSHUE. DJIEKTPOMArHUTHBIE BOJIHBI M WX CBOWCTBA. [Ipunyunel paduocesizu u
meneguoeHus. Bausnue snekmpomacHumHlx uznyuenuti Ha Hcueble OpeaHUsMbl.

Ceer — anexkTpoMarHuTHas BojHa. CkopocTh cBera. MIcTOUHMKHM cBeTa. 3aKOH MPSAMOJUHEHHOrO paclpOCTpaHEHUE CBETA.
3akoH oTpaxkeHus cBera. [Inockoe 3epkaino. 3akoH npenomieHus ceera. JIna3pl. @OKYCHOE PACCTOSHUE U ONITHYECKAsl CUJIA JIMH3BI.
N300paxenue npeamera B 3epkane W JuH3e. Onmuueckue npubopwvl. I'maz kak onruueckas cucrema. Jlucrepcusi cBeTa.
Humepgepenyus u ougpparxyus ceema.

KBanToBbIC sIBJICHUS

Crpoenne aromoB. IlmanerapHas mozens aroMa. KBaHTOBBIM XapakTep IOIJIOIIEHHS M MCIIyCKaHMS CBETa aTOMaMu.
JluHenyaTeie CIEKTPHI.

OmnsiTel Pe3epdopaa.

CocraB aromHOro sapa. IIpoToH, HEUTPOH M 3JIEKTPOH. 3aKOH OWHIITEHHA O IPONOPLHUOHAIBHOCTA MAacChl U JHEPIHH.
Hegexm macc u snepeus céasu amomuwvix adep. PagmoaktuBHocTh. Ilepuon monmypacnana. Anbba-usznydeHue. bema-usnyyenue.
[Mamma-uznydyenue. Anepusie peakuuu. Mcrounuku sneprun CoiHUa W 3Be3f. SaepHasi sHepreThka. JKoaozuyeckue npooiemvl
pabomel amomuwlx snekmpocmanyutl. Jlosumerpus. Bausanue paouoakmueHvlx uU3nyueHull Ha HCUble OP2aHU3Mbl.

Crpoenue u 3Bosouus Beenennoi

['eoueHTprueckass M reaHOLEHTpUYEeCKas cucTteMbl Mupa. Pusnueckas npupoja HeOecHbIX Tesl COIHEYHOM CHCTEMBI.
[Tpoucxoxnenue ConHeunor cucrembl. @uznueckas npupona Connna u 3Be3n. Ctpoenue Bceenennoit. DBomonus BceneHHOM.
['mnoresa bosbioro B3phiBa.

IIpuMepHbIe TeMbI JIA00PATOPHBIX M MPAKTHYECKUX PadoT

JlabopatopHbie pabOThI (HE3aBUCUMO OT TEMATUYECKON MTPUHAIIICKHOCTH) JIETSITCS CIICYIOIINE THITHI:

1. ITpoBeneHue NpsMbIX U3MEPEHNN (PU3UUECKUX BETUYUH

2. Pacyer no noiny4eHHbIM pe3yJbTaTaM IPsIMbIX U3MEPEHUI 3aBUCHUMOr0 OT HUX MapameTpa (KOCBEHHbIE U3MEPEHHUS ).

3. HaGnrogeHue siBIEHUN W MOCTAaHOBKA OMBITOB (HAa KaYECTBEHHOM YPOBHE) MO OOHAPYKEHHUIO (PAKTOPOB, BIUAIOIMIUX Ha
IIPOTEKAHNE TAHHBIX SBJICHUI.

4. UccnenoBaHue 3aBUCUMOCTH OJHOM (PU3MYECKOM BEJMYMHBI OT JPYrOM C MPEICTAaBICHUEM pe3yJbTaTOB B BUAE rpaduka
WM TaOJTUIIBI.

5. IlpoBepka 3aaHHBIX MPEANOIOKEHUN (TIPSMbIE U3MEPEHUsT (PU3NYECKUX BEJIWYUH U CPaBHEHHUE 3aJJaHHBIX COOTHOLICHHI
MEXIy HUMH).

6. 3HAKOMCTBO C TEXHUYECKUMH YCTPOMCTBAMM U MX KOHCTPYMPOBAHUE.
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JIro6ast pabouas mporpaMmma JOJDKHA MPEyCMaTpUBaTh BHIMOIHEHHE Ja00paTOPHBIX padOT BCEX YKa3aHHBIX THUIOB. Bribop
TEMaTHKHU U Yncia padoT KakJoro TUIA 3aBUCUT OT 0COOEHHOCTEH paboueil mporpamMmbl 1 Y MK,

IIpoBeaenune npsiMbIX U3MepeHUd GU3NUYECKUX BeJTMYMH

. Ismepenue pa3mepos Tell.

. I3sMepenue pa3MepoB MalbIX TEJ.

. I3mepenue maccel rena.

. I3amepenune oObema Tena.

. I3amMepeHue cuibl.

. I3mepeHune BpeMeHH Ipoliecca, epruoa KojJIeOaHui.

. I3Mepenue teMneparypsl.

. I3mepeHue naBieHus BO3yXa B OAJUIOHE MO MOPIIHEM.

. I3MepeHune cuibl TOKa U €ro peryarupoBaHue.

10. HM3mepeHne HanpsKEHUS.

11. H3mepeHnue yrioB najeHus U NPEIOMIICHUS.

12. H3mepenue GOKYCHOr0O pacCTOSHUS JTUH3bI.

13. H3MmepeHue paanoakTUBHOTO ()OHA.

Pac4er 1o nojiy4eHHbIM pe3yJibTaTaM NPSIMbIX M3MEPEHUI 3aBHCMMOr0 0T HUX MapaMeTrpa (KOCBEHHbIE U3MepeHHs)
. I3MepeHnune miI0THOCTH BellecTBa TBEPAOIO Tea.

. OnpenencHue kod(PppUIIEHTa TPEHUS CKOJIBKCHUS.

. OnpenieneHune )KeCTKOCTH NPY>KUHBI.

. OnpeieneHue BBITAIKUBAIOIIECH CHJIBbL, JEHCTBYIOLIEH HA MOIPYKEHHOE B )KUIKOCTb TEJIO.
. OnpeneneHne MOMEHTA CHUIIBI.

. I3MepeHune cKkopocT paBHOMEPHOTO IBUKEHUS.

. I3MepeHne cpenHeil CKOPOCTH IBHKCHUS.

. I3MepeHune ycKkopeHus: paBHOYCKOPEHHOTO JIBUKEHUS.

. Onpenenenue paboTbl U MOIIHOCTH.

10.  OmpeneneHue 4acToThl KoieOaHUM Tpy3a Ha MPYKUHE U HUTH.
11. OmnpeneneHne OTHOCUTENBHON BIIAXKHOCTH.

12.  OmnpeneneHue KOJUYECTBA TETUIOTHI.

0O\t B~ W —

\O

O 00 1NN B~ Wi~

12



13. OnpeneneHue yieibHOU TEMIOEMKOCTH.
14. H3mepenue pabOThl U MOITHOCTHU 3JIEKTPUUECKOTO TOKA.
15. UMBmepeHue conpoOTUBIICHUS.
16. OmnpeneneHrue ONTUYECKOU CUIIBI JTUH3BI.
17. HWccnenmoBanue 3aBUCUMOCTH BBITAIKMBAIONIEH CHJIBI OT 00BbeMa MOTPY>KEHHOW YacTH OT TJIOTHOCTH KUIAKOCTH, €€
HE3aBUCHUMOCTH OT IJIOTHOCTH M MacChl Tea.
18. HccnenoBaHue 3aBUCUMOCTH CUJIBI TPEHUS OT XapaKkTepa MOBEPXHOCTH, €€ HE3aBUCUMOCTH OT TUTOIIAH.
Hao0uroneHue siBJIeHUH M MOCTAHOBKA ONBITOB (HA KAYECTBEHHOM YPOBHE) IO O0OHApPY:KeHHI0 (PAKTOPOB, BJIAMSIOLINX
HA NPOTEeKAHME JAHHBIX SIBJCHUI
. Habmroienue 3aBUCMMOCTH Mieprojia KosieOaHui Ipy3a Ha HUTU OT JJTMHBI U HE3aBUCUMOCTH OT MAcCCHhl.
. Habmronenne 3aBuCMMOCTH ieprojia KoJieOaHUM Tpy3a Ha IPYKUHE OT MacChl U KECTKOCTH.
. Habmroienrie 3aBUCMMOCTH 1aBJICHUS Ta3a OT 00beMa U TEMIIEPATYPHI.
. Habmronenre 3aBUCHMOCTH TeMIIEpaTyphbl OCTHIBAIOIICH BOJIBI OT BPEMEHHU.
. UccnenoBanue siBJI€HUS B3aUMOJICUCTBUS KATYIIIKKA C TOKOM M MarHuTa.
. UccnegoBaHue siBIEHUA 3JIEKTPOMAarHUTHOW UHIYKIIUH.
. Habmoienue siBjeHus OTpaskeHus U NPeIOMIICHUS CBETA.
. Habmoienue siBjieHus TUCTIEPCUH.
. OGHapyxeHH1e 3aBUCUMOCTH COMPOTUBIICHUS TPOBOJHUKA OT €r0 MapaMeTPOB U BEIIECTBA.
10. HccnenoBaHue 3aBUCUMOCTH Beca Teja B )KUIKOCTH OT 00beMa MOTrPY>KEHHOM YacTH.
11. HccrnenoBanue 3aBUCMMOCTH OJHOW (PU3UYECKOW BEIMYMHBI OT APYTOM C TPEACTaBICHUEM pE3yIbTaTOB B BHUJC
rpaduKa Wi TaOIULIbL.
12. HccnenoBaHue 3aBUCUMOCTH Macchl OT 00bema.
13. HccnenoBaHue 3aBUCUMOCTH ITYTH OT BPEMEHU MPH PaBHOYCKOPEHHOM JBUKEHUU 0€3 HAa9aJIbHON CKOPOCTH.
14. HccnegoBaHue 3aBUCUMOCTH CKOPOCTH OT BPEMEHU U IMYTH MPU PABHOYCKOPEHHOM JBUKCHUHU.
15. MHccrnenoBaHne 3aBUCUMOCTH CUJIbI TPEHHS OT CHJIBI JABJICHUS.
16. HccnenoBanue 3aBUCUMOCTH J1e(pOpMAIiU IPYKUHBI OT CHIIBI.
17. HccnemoBanue 3aBUCUMOCTH Teproia KoJieOaHUM Tpy3a Ha HUTHU OT JIJIMHBI.
18. HccrnenoBanue 3aBUCUMOCTH MEprO/Ia KoJIeOaHUM Tpy3a Ha IPYKUHE OT KECTKOCTH U MACCHI.
19. MHccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA Y€pE3 MPOBOJIHUK OT HAIIPSKEHUS.
20. HccnepgoBaHue 3aBUCUMOCTH CUJIbI TOKA Y€PE3 JIAMIIOUKY OT HAMPSHKEHUS.
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21. HccnepoBaHue 3aBUCUMOCTH yTJia MPEJIOMIICHUS OT YIJIa MaJCHUs.

IIpoBepka 3aJaHHBIX NPeANOIOKeHUN (MpPsiMble H3MepeHUsi (PU3NYECKHX BEJUYNH H CPAaBHEHHE 3aJaHHBIX
cooTHowmeHnid me:xkay Humu). Ilposepka rumores

1. IIpoBepka runoTe3bl O JUHEHMHOM 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUIAKOCTH B TPYOKE OT TEMIIEPATYPHI.

2. IIpoBepka rumnotre3sl O NPSMOM MPONOPLHUOHATIBHOCTA CKOPOCTH MPU PABHOYCKOPEHHOM JIBUKEHUU MPOMJAECHHOMY ITYTH.

3. IIpoBepka runoTe3bl: NpU MOCIEA0BATEILHO BKIIOYEHHBIX JAMIIOUYKM U MPOBOJIHUKA WUJIU ABYX MPOBOAHUKOB HANPSKEHUS
CKJIa/IbIBATh HEJb3s (MOXKHO).

4. ITpoBepka mpaBuiia CI0KEHUSI TOKOB Ha JABYX MapajuIeIbHO BKIIOUYEHHBIX PE3UCTOPOB.

3HAKOMCTBO ¢ TEXHU4YECKUMH YCTPOMCTBAMH U UX KOHCTPYHPOBaHHE

5. KoHCTpynpoBaHH€e HAKIIOHHOM TJIOCKOCTH C 3aJaHHbIM 3HaueHuem KII/I.

6. KonctpynpoBanue apeoMeTpa v HCTIBITAHNE €ro PabOThI.

7. COoopKa »IeKTPUUECKON LIEMU U U3MEPEHUE CUJIbl TOKA B €€ Pa3IUYHBIX yJaCTKaX.

8. COOpKa 3JIEKTpOMAarHuTa U UCIbITAHUE €ro JICUCTBUS.

9. By4yeHue 31eKTpUUECKOr0 IBUraTeNs MOCTOSHHOIO TOKA (Ha MOJIETH).

10. KoncTpynpoBaHHE 3JIEKTPOABUTATEIIS.

11.  KoncTpympoBaHHe MOJIENN TEIECKOIIA.

12. KoHcTpynmpoBaHHE MOJENN JIOIKH C 33JaHHOU IPy30I10IbEMHOCTBIO.

13. OmeHka cBOero 3peHus U Mo 100p 0YKOB.

14. KoHcTpynpoBaHHE NPOCTENIIErO F'€HEPATOPA.

15. HM3yueHue cBOMCTB M300paKEHUS B JIMH3AX.
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III. TemaTu4eckoe MIIAHUPOBAHHUE C YKA3AHHEM KOJIMYECTBA YaCOB, OTBOJIUMBIX HA KAXKAYI0 TeMY. 10 y4eOHOMY
npeamery .
Temaruueckoe mmanupoBaHue mo pusuke 7 Kiacc

Ne n/nt Tema ypoka, coaep:kaHue ypoxa. Kommnuectso gacos.
1 TexHuka 6e30macHOCTH B KaOuHeTe pu3uky. Pu3nka-Hayka o npupoae. Pusnueckue Tena U sBJICHUS. 1
2 Habiionenune u onucanue ¢pusnyeckux sapjaeHuil. Habmonenne u onucanue Quanyeckux siBiaeHui. Ou3nyecKuit
9KCIEPUMEHT. MozenupoBaHue BI€HUI U 00bEKTOB PUPOIBI.
dusnyeckue 3aKOHbl U 3aKOHOMepHOcTH. Pusznka u TexHuka. Hayunslii Meron mnos3Hanus. Posb ¢usuku B 1
(bopMUPOBAHUHU €CTECTBEHHOHAYYHON I'PaMOTHOCTH.
3 HN3mepenue pusnveckux BeJudnH. OU3MUEeCKUE BEIMUUHBI U UX U3MEpPeHUe. TOUHOCTh U NMOrPEIIHOCTh U3MEPEHUN.
MexyHapoaHasi CHCTEMAa €IUHHII. 1
4 JlaGoparopHas padora «OmnpeneneHue MeHbI TeICHUS H3MEePUTEIHLHOT0 TPHOOpay.
5 Crpoenne BemecTBa. ATOMBI U MOJIEKYJIbL. TemioBoe ABUKEHUE ATOMOB U MOJIEKYJI
6 JlaGoparopHnas padora «/I3mepeHne pazMepoB MajbIX TEI».
7 Muddys3us. {uddys3us B razax, ;KUIKOCTIX U TBEPABIX TeNax. bpoyHosckoe dsudicenue. Bzaumonenicreue 1
(IpUTSKEHU E M OTTAJIKMBAHUE) MOJIEKYII.
8 Mogaean cTpoeHHsl TBEPABIX TeJl, *KUAKOCTEH M ra3oB. ArperatHble COCTOSIHUS BelllecTBa. Paznuuue B CTpoeHUU
TBEPABIX TEJI, KUIAKOCTEH U ra30B. 1
O0o00menne Tembl «IlepBoHavagbHbIE CBEAEHUS O CTPOCHUU BELIECTBAY. 1
10 Mexannveckoe ABukeHne. CucreMa 0T4€Ta U OTHOCUTEIIHOCTD JIBMKEHUs. . MaTepuanibHasi TOUKa Kak MOJIeJib 1
¢uznyeckoro tena. OTHOCUTEIBHOCTh MEXaHUYECKOro BrKeHus. Cucrema oTcyera
11 Cxopoctb. Ennnunsl ckopoctu. Ousnyeckue BEITUYHHBI, HEOOXOIUMBIE ISl ONMKUCAHUS TBUKCHHS W B3aMMOCBS3b
MEXKIY HUMH. 1
12 IIyre. Pacuer myTH ¥ BpeMeHH JABHKECHHS. 1
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13 Pemenune 3agau «/IBH:xkeHHE». 1
14 Huepuusi. B3anmoneiicTBue TeJ. 1
15 Macca tesa. 3mepenue Macchl Tena Ha Becax. 1
16 JlabopaTopHasi pabora «M3MepeHHe MacChl TeJla HA PbIYa’KHbIX BeCax». 1
17 JlabopatopHas paGora «/3mepeHune o0bema TeJiay. 1
18 IInoTHOCTH BemiecTBa 1
19 PacueTr macchl M 00beMa TeJla N0 ero NJIOTHOCTH. 1
20 JlabopatopHas pab6ora «OnpeaeieHHe NJOTHOCTH BelIeCTBA TBEPAOI0 TeJIay. 1
21 IloBTOpenue. Pemenne 3ana4 «Ckopocts. Il1oTHOCTBY. 1
22 IloBTOpeHue u 0000mEeHne TeMbl «Mexannueckoe ABu:keHHe. [lI0THOCTH BelecTBay. 1
23 Cuaa. Innamomertp. Ennnnns! cuibl.. CBs3b MEXKIY CUJION TSKECTH U MACCOH Teua. 1
24 SABaenue TaArorenus. Cuiia TsKecTH. 3aKOH BCEMUPHOTO TATOTEHUS 1
25 VYupyras gepopmarus. 3akon ['yka. Cuijia ynmpyroctu. 1
26 JlabopaTropHas paGora «HMccieqoBaHue 3aBHCHMOCTH CWIbI YIIPYTOCTH OT YAJIMHEHHUs NPYy:kuHbl. U3mepenue 1
JKeCTKOCTH NMPYKUHBD).
27 Bec Tesia. HeBecoMocTh. 1
28 Cuna Tpenus. Tpenue ckoyibxkenus. Tpenue nokosi. TpeHue B IpUpoJie U TEXHUKE. 1
29 Caoxenme cui. [Jenmp msaxcecmu mena PaBHOAEHCTBYIOIIAS CHJIA. 1
30 IToBTOpeHue n 0600eHNe TeMbl «B3anmoaeiicTBue Te. 1
31 Pe3epBHBIN ypOK. 1
32 JaBienue. JlaBnenne TBepabIxX Ten. Enunuibl namMepenus aasiaeHus. CriocoObl H3MEHEHHS 1aBJI CHUSL. 1
33 Pacuer 1aBjieHus1 TBEPAOTro TeJja. 1
34 JlaBiienne raza. O6o00menue «/laBjeHue TBepAbIX TEI». 1
35 3akon Ilackans. /laBineHune KuaKoCTEeH 1 ra3oB 1
36 JlaBJjieHHe B JKMJIKOCTH H rase. ['mapaBianyeckue MaIINHbI. 1
37 PacueT naBjieHusl sKHAKOCTH HA THO U CTEHKH COCY/a. 1
38 Coo0maruuecs Cocyabl. 1
39 Pemenue 3apa4 «/laBjieHue». 1
40 Bec Bo3ayxa. ArmocdepHoe naBienne. Mismepenue arMochepHOro gaBicHUsI. 1
41 HN3mepenune armocdepHoro aasjenusi. bapomerp-anepouna. Onesit Toppuueninu. bapomerp-anepoun. 1
ATMoOcdepHOe TaBJIeHHE HA PA3IMIHBIX BHICOTAX.
42 0o006wenue memuvl «JlaBjieHue TBepAbIX TeJ, (KMIKOCTEI U ra3oB» 1
43 Manometpsbl. ['napaBmueckre MexaHu3MBbI (TIpecc, Hacoc). 1
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44 ITopiHeBOIl JKUAKOCTHBIN HACOC. 1
45 TuapaBanyecKuii npecc. 1
46 IloBTOpeHue u 0000mIeHNe TeMbl « /[aBjieHHe JKUIKOCTEH, Fa30B U TBEPABIX TeJD). 1
47 JeiicTBHE :KUAKOCTH U I'a3a HA NOTPYKEHHOE B HUX TeJI0. 1
48 JlabopatopHas padora «OnpeaejieHHe BITAIKMBAKOIIEH CHJIbI, 1eiiCTBYIOLIEH HA MOTPYKeHHOE B )KUAKOCTh 1
TEJI0».
49 3akon Apxumena. 1
50 Pemenne 3agau «Cujia Apxumenay» 1
51 YcaoBus miiaBanus te. [liaBanue cynos. 1
52 JlabopaTopHasi pabora «BbIsicCHeHHEe YCJIOBHI IVIABAHMS TeJIA B JKHUJAKO CTH. 1
53 Bo3nyxomiaBanue. 1
54 Pemrenne 3aga4 «YCJI0BUA IJIABAHUSA TEJD. 1
55 IloBTOpeHue u 00600menne TeMbl «Cuiia Apxumena. [linaBanue Ten. 1
56 Mexanndeckasi paéoTa. 1
57 MoOIHOCTE. 1
58 Pemenne 3aga4 «Pabora 1 MOLIHOCTHY. 1
59 IIpocTbie Mmexanu3mbl. [IpaBuiio paBHoBecHs pblyara. Y ClIOBUsI paBHOBECHS TBEPJOTO Tela, UMEIOIIEro
3aKpEIUICHHYIO OCh ABWXKEHHUs. [[enmp msascecmu mena. Peraar. PaBHOBecue cui Ha peryare. Peidaru B TeXHUKE, OBITY 1
U IpUpojie
60 JlaGopaTopHasi paboTa «BbisicHeHHE YCJIOBHSI PABHOBECHS PbIUaray.
61 MomeHT cuibl. Poiuaru B ObITY H TEXHHKE.
62 Baoku. «30/10T0€ NPaBUII0» MEXaHUKH. Y CJIOBHS PaBHOBecHs TeJl. [[01BIKHBIE M HEMOBUKHbBIE OJIOKH. 1
PaBeHCTBO paboT Npu MCMOIb30BAHUU MPOCTHIX MEXAHU3MOB («30JI0TOE TPaBUIIO MEXAH UKU)
63 KosddunueHT mosie3Horo aeicTBUsi MeXaHMU3Ma. 1
64 JlaboparopHas padora «Onpenesenne KII/{ npu nogbemMe TeJia 1o HAKJIOHHOM IJIOCKOCTH. 1
65 IloBTOpeHue u 0600meHune TeMbl «Padora. MomnHocTh. [IpocThie MeXaH MU3MBbI» 1
66 OHeprusi. KuneTnueckasi ¥ N0TeHUMAJIbHAsI JHEPTrUsi B3aUMO/1eiiCTBUS TeJl. 1
67 3aKoH COXpaHeHUs MeXaHUYeCKO JHEPIuM . 1
68 [ToBTOpeHue Kypca (HU3MKHU 32 TOJI. 1
70
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TemaTuueckoe MmiIaHupoBaHUE 8 Kiace

Ne n/mt Tema ypoka, conep:kaHue ypoxka. Konunuectso
YacoB.
1 TensoBoe paBHoBecue. Temneparypa Tennosoe paBHoBecue. TemmepaTypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO 1
Xa0TUYECKOT0 ABUKEHUSI YACTHULL.
2 Buyrpennsisi 3Heprusi. Cnoco0nl ee u3menenusi. Pabora u rensonepenadya Kak crnocoObl M3MEHEHUS BHYTPEHHEN 1
SHEPrUU Tena.
3 Buas! temionepeaauu: TennonpoBoaHocts. Konseknus. M3nydenue. 1
4 CpaBHeHue BUJOB Teluionepeaadu. [IpumMeps! Teronepenayn B Ipupoje U TEXHUKE. 1
5 KosinuecTBo Temn0Thl. YeabHasA TEMJI0EMKOCTh BellleCTBA. 1
6 Pac4ér Ko/1M4ecTBA TEIVIOTHI IPH HArPeBAHUHU (OXJIAKICHHUH). 1
7 CamocrosiTeabHas padora Nel «YaejJbHas TeNJI0EMKOCTH. 1
8 JlabopatopHas pa6ora «CpaBHeHHE KOJIMYECTB TEIVIOTHI MPU CMEIIMBAHUYN BOJAbI PA3HOH TeMIepaTypbh» 1
9 JlabopaTopHasi pabora «M3MepeHue yaeJbHOM TEMI0EMKOCTH TBEPAOTO TEJay. 1
10 JHeprus TOIIUBA. 3AKOH COXPAHEHUS YHEPruu. 3aKOH COXPAaHEHUS U MPEBPALICHHS YHEPTUU B MEXaHUYECKUX U 1
TENJIOBBIX Ipoleccax Y ieslbHasl TEII0Ta CTOPAHUs TOILIUBA.
11 Pemenue 3anau « JHeprusi TOMJIUBAY. 1
12 IToBTOpeHue u 0600menne TeMbl «Tensonepenaya. KojimuecTBo TEMI0ThI» 1
13 ArperarHslie cocTosiHusA BewiecTBa. [liaBienue u orsepaesanme.. I'paguk miiasjeHus. 1
14 YenabHasi TENJIOTA IJIABJIEHHUS. 1
15 PacueT KOJIMY€CTBA TEIJIOTHI C YI€TOM Y/. TEIJIOThI MJIABJIEHHUS. 1
16 Hcnapenne. HacwleHHslid 1 HeHacbleHHbIN nap. KonaeHcanus 1
17 Iorsomenue (Bble/ieHNEe) JHEPTUU NIPU UCTIAPEeHNH (KOHIEHCALUN). 1
18 Kunenue. YaejabHasi TenjaoTa napoodpa3zoBanms. . 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUS OT JIaBJICHUS. 1
19 Buia:kHoCTh BO3/1yXa U cnioco0bl eé onpeaeseHus. BiaxxnocTts Bo3nyxa. Pabora raza npu pacmupeHuu. 1
20 Pacuyer Ko/1M4ecTBA TEIVIOTHI C Y4€TOM Yy/AeJbHOM TEIJIOTHI Napo00pa3oBaHus. Y 1e/IbHas TEIIOTa 1
napooOpa3oBaHus ¥ KOHACHCALUU
21 Pa6ora rasza u napa npu pacumpeHuu. {Burare/ib BHyTpeHHero cropanus. [Ipeo6pa3oBaHusi SHEpruu B TEMIOBBIX 1
MalmHax (mapoBasTypOuHa, TBUTATelIb BHYTPEHHETO CrOPaHUsl, peaKTUBHBIN ABUTATENb
22 ITapoBasi TypOuHa. O000menue «TenjioBbie siBJIeHUS» 1
23 KIIJ renaoBoro apuraress. KI1/I TernioBoi MammHbl. JKko102uueckue npooaemvl UCHOIb308AHUSL MENI08bIX MAUUH. 1
24 IloBTOpeHue u 0000meHne TeMbl «M3MeHeHHe arperaTHbIX COCTOSIHMI BelleCTBAa» 1
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25

JuiekTpu3anus TeJa. /[Ba poaa 3apsaoB. Dnexktpusanus Guznueckux Tea. BzaumonericTBue 3apsbkeHHBIX Te. J[Ba

pOZa IEKTPUUYECKUX 3apsII0B. !
26 IIpoBOJHUKHY U HENPOBOAHMKH. DJIEKTPUYECKOe moJie. [[poBOIHNMKY, IOIyTTPOBOJHUKH U U30JIATOPBI 1
UIEKTPUY ECTBA. DJIIEKTPOCKOIL.
27 JeuMOoCTh 3J1eKTPUYECKOro 3apsiaa. JJIeKTPOH. [[eTMMOoCTh 31EKTPUYECKOro 3apsaaa. IJIeMeH TapHbIN 1
ANEKTPUYECKUI 3apsii. 3aKOH COXpPaHEHUS JIEKTPUY ECKOT 0 3apsa.
28 CTpoeHue aTOMOB. 1
29 OO0bsicHeHHe JJIeKTPHMYeCKHMX SIBJeHHH. OJIEKTpUYECKOE II0JIE KaK OcoOblil BuA Matepuu. Hanpsowennocmo
2JleKmpuuecko2o noJis. JIenCTBUE 3JIEKTPAUUECKOTO MOJIA Ha 3IEKTPUUECKUE 3aPSI/IbI 1
30 IloBTOpeHue U 00001IeHHE TeMbI « DJIEKTPU3ALUS TeJ» 1
31 JuiekTpuyeckuii Tok. UCTOUYHHKH TOKA. 1
32 JJIeKTPHYECKUH TOK B MeTas1ax. /leiicTtBus 371. Toka. Hanpasinenue u nelicTBUs IEKTPAUYECKOr 0 TOKA. 1
33 DJIeKTPUYECKasA HeNb. DJIEKTPUUECKas Elb U €€ COCTABHbIEC YACTH. 1
34 Hanpasaenune Toka. Cuiia toka. AMnepmerp. Hocurenn snexrpudeckux 3apsnos B Metasuax. Cuia Toka. 1
35 JlabopaTopHasi pabora «COOpKa 3J1eKTPUYECKOM HeNu ¥ U3MepeHHre CUJIbI TOKA B €€ Pa3JIMYHbIX Y4aCTKaX» 1
36 Hanpsizkenue. BosbT™MeTp. DileKTpuyeckoe HaNpsiKeHUeE. 1
37 JlabopaTopHasi pabora «M3MepeHue HANPSKEHUS HA PA3JIMYHBIX YYACTKAX JJI. HEMmn». 1
38 DJleKTpHYeCKoe COMPOTHBJIECHNE MPOBOAHUKOB. . EMUHUIIBI CONMPOTUBIICHUSI. 1
39 3aBHCHMMOCTH CWJIBI TOKA OT HanpsixkeHus. 3akon Oma. 1
40 PacueTt conpoTuBJieHUsI IPOBOJHUKA. Y/ie1bHOE CONPOTHBJICHUE 1
41 Peocrarsl. JlaGopaTopHas pabotra «PeryjJnpoBaHne CWIbl TOKA PEOCTATOM» 1
42 JlaGoparopHasi padora «M3MepeHHne CONPOTHBJICHUSI IPOBOIHUKA € IOMOIIBI0 aMIIepMeTPa U BOJbTMETPa». 1
43 IocnenoBareibHOE cOeINHEHUE IPOBOTHUKOB. 1
44 IMapanienbHoe coeJUHEHHE MPOBOIHUKOB. 1
45 Pemenune 3axa4 «Buabl coefMHEHNI TPOBOTHUKOBY. 1
46 Pa6ora u MomHocTh TOKa. PaboTa 31€KTpUYECKOro MOJIA MO MEPEMEIIEHUIO AIEKTPUUYECKUX 3apsAaoB. MoIHOCTb
3JIEKTPUIECKOT0 TOKA. 1
47 JlabopaTopHasi pabora «M3MepeHHe MOIIHOCTH U Pad0OThI TOKA B JIEKTPUUYECKOMH JamMIe» 1
48 3akon [xoyas-Jlenna. HarpeBanue npoBOJHUKOB JIEKTPUUYECKUM TOKOM. 3akoH J[xoyid - JIeHa. DieKTpuiecKkue 1
HarpeBaTelIbHbIe U OCBETUTEIbHBIE TPUOOophl. KopoTkoe 3ambikaHue.
49 IloBTOpeHue u 00001IeHHE TeMBbI: «DJIEKTPUYECKUI TOK)» 1
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50 Pacuer 3j1eKTpOIHEPIruu, NOTPeHJAs1eMOii OLITOBLIMHM IPUOOPAMU 1

51 IToBTOpeHue u 00001IeHHE TeMBbI «DJIEKTPHYECKUI TOK». 1

52 IHocTosiHHbIe MArHUTHI. MarHutHoe nmoJie 3eman. MaroHuTHOE 10Jie MOCTOSIHHBIX MarHUTOB. 1

53 MarauTtHoe nmoJie Toka. MarHuTHbIE JUHAN. MaruutHoe noje. MHAyKIus MarHUTHOTO 1oJisi. MarHUTHOE 1oJie 1
toka. OnbIT Dpcrena.

54 DJIEKTPOMATHUTHI M X NPUMeHeHue. MarHuTHOE 1oJie KaTyluKku ¢ TokoM. [IpuMeHenne 31eKTpOMarHuToB. 1
ONeKTpOMarHumr.

55 JlaGoparopHasi padora «CO0opKa 3JIeKTPOMATHATA U HCIBITAHHE €r0 AeiCTBHIN. 1

56 JlelicTBe MATHUTHOTO 10JISl HA NPOBOAHMK € TOKOM. J[eiicTBHE MarHUTHOTO IO HA TPOBOJHUK C TOKOM U 1
JBIKYUTYIOCS 3apskeHHyto yactuny. Cuna Amnepa u cuna Jlopenya.

57 Jlabopatopnas paGora «M3ydyeHHe IIEKTPHUUYECKOr0 IBHUraTessi MOCTOAHHOIO TOKa». OIEKTPOJABUTATEIb. 1
SIBneHue 3s1ekTpoMarHuTHOM MHAYKIMs. Oneitel Dapanes.

58 IloBTOpeHue u 0000meHne TeMbl: MarHuTHbIE SABJIEHUS.

59 UcTounnku cBera. Pacnpocrpanenne cBeta.CBer — 3j1eKTpoMariuTHele BojaHa. CkopocTh cBeTa. ICTOUHUKM CcBeTa. |
3aKoH IPSIMOJIMHEHHOI0 PaCIPOCTPAHEHUE CBETA..

60 Otpaskenue cBeTa. 3aKOHbI OTPAKEHHUS. 1

61 I1nnockoe 3epkaJo. 1

62 IIpesiomiaenne cBeta. 3aKOH MPEJIOMIICHHSI CBETA. 1

63 JInnsbl. POKyCHOE PACCTOSHHUE U ONTUYECKAsl CHJIA JIMH3BI 1

64 IMocTpoenue uzodpakenuii JJuH3bl. M300pakeHune nmpeaMera B 3epKaje u JUH3E. 1

65 JlabopatopHas paGora «Ilosyyenune n3o0paskeHus MPU MOMO M JTUH3bD». 1

66 OnTnyeckne npudOpskI. I'1a3 Kak oNTHYECKAsE CUCTEMA 1

67 IloBTOpenue u 0600menne TeMbl «CBETOBbIE SIBJICHUN 1

68 IToBTOpEHHWE Kypca 3a roju. 1

BCETO 68
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IToypouHoe muiaHupoBanue 9 KJacc.

Nem\n | Tema, coepkaHue ypoKa KoJ-Bo yacos

1 BBonnblil nacTpykTax 1o T.b. MarepuaabHas Touka. Cucrema orcuéra. 1
Tpaextopus. IlyTs. [Iepememnienne. Mexanuueckoe ABMKeHHE. MaTepraibHasi TOUKa KaK MOAENb (PU3MYECKOro Tea.
OTHOCUTENBHOCTh MEXaHUYECKOIO ABMKECHMUSI

2 OnpenesieHne KOOPAMHATHI ABUKYIET0CS TeJa. 1

3-4 Ilepemerenue npu NMPAMOJIHHEHHOM PABHOMEPHOM ABHKEHHH JABHKEHHE. 2
['paduueckoe mpeacTaBieHre IPSIMOIMHEHHOTO paBHOMEPHOT'O ABUKECHUS.

5 IIpsimoJinHeliHOE pABHOYCKOPEHHOE ABUKeHHEe. Y cKopeHue. Pu3ndecKkre BETMIUHBI, HEOOXOUMBIE JI OMUCAHUS 1
JIBIJKECHUS U B3aUMOCBSI3b MEXy HUMH PaBHOMEpPHOE ¥ paBHOYCKOPEHHOE NPSIMOINHENHOE JBUKEHUE.

6 CKopocTh PABHOYCKOPEHHOT'0 NPSIMOJIMHEHHOT0 ABHKeHus1. [ paduk ckopocTH. 1

7 Pemienue 3aga4y Ha NPSAMOIMHEHHOE PABHOYCKOPEHHOE JBHUKECHHE 1

8 ITepememieHne Mpy NPIMOJIMHEHMHOM PABHOYCKOPEHHOM /IBHKEHHH. 1
[TepeMmenieHre Tpu MpsSMOIUHEHHOM PaBHOYCKOPEHHOM JIBI)KEHHH 0€3 Ha4aJIbHOW CKOPOCTH.

9 I'papuyecknii MmeTo pelicHUs 32124 HA PaBHOYCKOPEHHOe B KeHHe. Perienne 3aay.

1

10 JlaGoparopHasi padora «McciieqoBanne paBHOYCKOPEHHOI0 ABHKeHHUsl 0€3 HA4AJIbHOM CKOPOCTHY. 1

11 IToBTOpenue n 00600meHne MaTepuana no reMe «PaBHOMEPHOE U PaBHOYCKOPEHHOE JBUKEHHUE» 1

12 IloBTOpenue u 0600menue Tembl «IIpsiMosInHEeliHOE paBHOMEPHOE H PABHOYCKOPEHHOE IBH/KEHHE) 1

13 OTHOCHTEBHOCTh MEXaHNYECKOTO JBUKECHHUS. 1
WNuepunansusie cucrteMsl orcuera. Ilepsoiii 3akon HeloToHa 1 HHepuus

14 Bropoii 3akon HeroToHA. 1

15 TpeTnii 3akon HploToHA. 1

16 Pemienue 3agau ¢ npumenenrem 3akoHoB HeroTona. 1

17 Cpo0oaHoe nagenue. Pemenue 3a1au Ha cBOOOJHOE MaICHUE TEL. 1

18 JIBH:KeHHUe TeJia, OPOLIEHHOI0 BePTHKAIBLHO BBepX. Pemienue 3amay. 1

21




19 JBuKeHue Teaa, OPOIIEHHOT0 TOPU30HTAIBHO. 1
Pemienue 3aau Ha IBU)KEHHE Tejia, OPOIIEHHOT O TOPU30HTAJIBHO BBEPX.
20 JlabopaTopHnasi pabora «UcciaengoBanne cBOOOJTHOIO MAJEHUS TeJ». 1
21 3akon BcemupHoro tsairorenusi. Pemenue 3a1a4 Ha 3aKOH BCEMUPHOI'O TSATOTEHMUSI. 1
22 YckopeHue cBOOOIHOrO0 najgeHus Ha 3emiie M APYrux HeOECHBIX Tesax. 1
23 IIpsiMosiuHeiiHOe 1 KPUBOJIMHEIHOE IBUKEHHe. 1
JIBreHue Tenna 1o OKPYXHOCTHU C IIOCTOSIHHOM M0 MOAYIIO CKOPOCThI0. PaBHOMEpHOE BUKEHHUE IO OKPYKHOCTH
24 MckyccTBeHHBIE CIYTHUKH 3eMJIN. 1
25 NMnynbe. 3aK0H cCOXpaHeHUs] HMIYJIbCA. 1
26 Pemenne 3aqa4 Ha 3aKOH COXpaHEHUSI UMITYJIbCA. 1
27 PeakTuBHOE NBUKEHHE. 1
28 Pemenue 3anau no reme «3akoHbl HproTOHA. 3aKOH COXpaHEHUS UMITYJIHCa 1
29 IloBTOpeHue n 0000menne TeMbl «3aKkoHbl HptoTOHA. 3aKOH COXpaHEHUs] UMITYJIbCa» 1
30 Mexannueckue kosnedanus. KonedarenbHble CUCTEMBI: MATEMAaTUYECKUI MasTHUK, IPYKUHHBIA MasTHUK. 1
Benuuunebl, xapaktepu3yoomue KojaedarenbHoe nmkeHne. [leprnosr konedaHuii pa3muyHbIX MasiTH UKOB.
31 Pemenne 3aga4 no teme«MexaHUUYECKHUE KOJICOAHUS. 1
32 JlabopaTopHnasi pabora «UcciaegoBanne 3aBUCMMOCTH NEPUOAA U YACTOTHI CBOOOIHBIX KOJIeOaHUil 1
MaTeMaTH4YeCKOro MasiTHMKA OT ero JJIMHbI».
33 Pemenue 3a1a4 Ha KonebaTenbHOE NBIKEHUE. Pe3oHaHc 1
34 Mexannveckue BOJHbI. Bujbl BoJiH./[JInHA BOJIHBI. MeXaHHUYECKME BOJIHBI B OJJTHOPOJIHBIX Cpeax 1
35 Pemenue 3agau Ha onpeesieHUe JIMHBI BOJHBI. 1
36 3ByKoBbI€ BOJIHBI. 3BYKOBBIC siBJIeHU.BricoTa u TeMOp 3ByKa. [ poMKOCTh 3ByKa. 1
Pacnpoctpanenue 3Byka. CKOpoCTh 3ByKa. 3ByK KaKk MEXaHUUYECKasi BOJIHA
37 OTtpaxenne 3ByKka. Ixo. Pemenue 3a1a4.3ByKOBOI pe30HAHC. 1
38 Pemenue 3aga4 no teme «MexaHnueckue KojeOaHus U BOJHBIY. 1
39 Pemenue 3a1a4 no Teme no treme «MexaHnuecKrue KoueOaHUsI U BOJTHBI» 1
40 IToBTOpeHHUE M 0000IeHNEe TeMbl «MexaHnuecKHe KoJ1eOaHusl U BOJTHBID) 1
41 MarnurtHnoe noJie. OTHOPOJHOE U HEOAHOPOAHOE MarHuTHoe noiie. ['paduueckoe n300pakeHre MarHUTHOT O TIOJISA. 1
42 HanpasJ/ieHne Toka U HanpaBJieHHe JMHUI €ro MArHUTHOTO NoJisi. OOHapy)KeHHe MarHUTHOT O M1OJIs 110 €r0 1
JIEUCTBUIO Ha JIeKTpUYeckuil Tok. [IpaBuio neBoit pyku. MarautHoe nose Toka. OnsIiT Dpcreaa.
43 Pemienue 3ama4 «JleiicTBrEe MAarHUTHOTO TOJIs1 HA HPOBOJHUK C TOKOM» 1
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44 NHayKIUs MATHUTHOTO TOJIS. 1

45 MarauTHblii moToK Penienue 3a1ad Ha «OOHapY)KEHHE MATHUTHOT'O TTOJIS 10 €r0 JeH CTBUIO Ha SJICKTPUYCCKHH T OK. 1
[IpaBuio neBoit pyku. UHAYKIMS MarHUTHOTO MOJIs» J[efcTBME MAarHUTHOT O MOJIA HAa IPOBOJIHUK C TOKOM U
JIBUOKYILYIOCS 3apsbKeHHYro yactuny. Cuna Amnepa u cuna Jlopenya.

46 JlabopatopHas paGora «M3yueHue siBJieHHs 3JIEKTPOMATHUTHON WHIYKIMU» 1
SIBrieHUE 3JIEKTPOMArHMTHON MHIYKIUH.

47 Hanpasienue MHAYKUHOHHOTO TOKA. [IpaBuio Jlenua 1
[Tomyuenue nepeMeHHOr0 AEKTPUUECKOro TokKa. TpaHchopmaTop.

Pewienne 3a1ad Ha «SIBi€HUE ANEKTPOMATrHUTHOW WHIYKIIHI)

48 DJIeKTPOMATrHUTHOE T0JIe. 1
DnekTpoMarHuTHbIEe BOJHBL [lkana 3eKTpOMarHuTHBIX BOJIH. DJIEKTPOMAarHUTHBIE BOJIHBI U UX CBOMCTBA.

49 I[puHuuns paauocBsi3u U TeaeBuaeHus KonedarenbHblil KOHTYp DIeKTpOMarHuTHbIE Konebanus. KonebamenvHulii 1
KoHmyp. Dnexmpoeenepamop. Ilepemennwiii mox. Tpancgopmamop. Tlepenada 3MeKTpUUECKON YHEPTUH HA PACCTOSIHHE.
Konoencamop.Onepaus snekmpuueckoeo noas Konoencamopa.

50 DJIeKTpOMAarHuTHas npupoaa ceera. [lucnepcus csera. Mumepgepenyus u ougppaxyus ceema.Cnekmpbi. 1

51 BausiHue 3JIeKTPOMATHUTHBIX M3JIYYeHHUI HA KUBbIE¢ OPraHUu3Mbl 1

52 Pemenue 3a1a4 no TeMe «JIeKTPOMATHUTHOE M0JIe. DICKTPOMArHUTHBIE KOJIEOaHUs M BOJIHBD 1

53 IloBTOpeHue u 00001mIeHHE TeMBbI «DJIEKTPOMArHUTHOE 110J1e. DJIEKTPOMATHUTHBIE KOJIeOAHHUSA U BOJTHBD) 1

54 PagnoakTHBHOCTBH KaK CBHIETEJbCTBO CJIOKHOIO CTPOCHHUS aToMa. 1
Monenu atomoB. OnbIT Pesepdopaa. Ctpoenue aromos. [lnanerapras Mmoziens aToma.

55 PaguoakTuBHBbIE peBPallleHUs] AaTOMHBIX sijiep. KBaHTOBBIN XapakTep MOTJIOMICHHUS U UCITyCKaHUs CBETa aTOMaMH. 1
JIuHelyartele CIIEKTPHI.

56 OTKphITHE IPOTOHA M HEHTPOHA DKCIIEPUMEHTAJIbHBIE METO bl HCCIIEOBAHUS YACTHII. 1

57 CocTtaB aToMHOT0 siApa. MaccoBoe 4ucJ/10. 3apsiioBoOe YN CJI0. 1
Pemenue 3anau «CocraB atoMHoOro sapa. Maccosoe uucio. 3apsuoBoe yucio» CocraB aToMHOro sijipa. [Ipotos,

HEUTPOH U AJIEKTPOH. 3aKOH DUHINTEHHA O MPONOPLUMOHAIBHOCTA Macchl U dHepruu U3oTonsl.
58 Aubpa- u 6era- pacnaa. [IpaBuio cmemeHus. 1

Pemenue 3amau «Anbda- u 6era- pacran. [IpaBuio cMemeHus»
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59 Slnepubie cuiibl. JHeprus cBs3u. [ledexr macc. 1
Pemenue 3agau « 9HEpruto cBsA3H, 1e(EKT Maccy
60 Jenenue sinep ypana. llennsie anepubie peakiuu. SAnepusie peakuun. Mctounrku sHeprun CoJiHIA U 3BE3/. 1
61 SAnepusiii peaktop. [Ipeo6pazoBanne BHyTpeHHEH SHEPTUHU SAep B AIEKTPUUECKYIO SHEPTHUIO. 1
62 JlaboparopHas padora «M3yueHue aejieHus siiep ypaHa no pororpagusiMm TpeKoB». 1
AToMHas JHepreTuka. TepMmosiiepHas peakims. 1
Bbuonoruueckoe aelicTBUE paguanyy. SaepHas sHepreTuka. Jkorocuueckue npooemsvl pabomsl amomMHbIxX
anekmpocmanyuil. Jlo3umeTpus. Bausanue paouoakxmuervlx uziydenuti Ha HCugble OPeaHuU3Mbl.
63 Pemienne 3a1au o teme «CTpoeHHe aTOMa M AaTOMHOTO SiAPa>» 1
64 IloBTOpeHue u 06001eHHe TeMbl «CTpoeHHe aTOMa U ATOMHOTIO SIAPaY. 1
65 CocraB u crpoenue CotHe4HO# cucTeMbl ['eorieHTpuUuecKas U reamoleHTpuIecKas CucTeMbl Mupa. dusnueckas 1
npupoja HeOecHbIX Ten ConHeyHol cuctemsl. [Iponcxoxnenne ConHeyHON CHCTEMBI
66 Crtpoenue u 3Bosoums 3Be31. . Dusnueckas npupoaa Connua u 38e31. CTpoenue u 3BoJonus Beenennoii Ctpoenue 1
Bcenennoii. Opomonusa Beenennoid. ['unoresa bosbiioro B3peiBa.
UTOTO 66
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