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PE3YJBbBTATBI OCHOBEHUA KYPCA

BbINyCKHUK HAYYHUTCH:

e coOMonaTh TpaBuia OE30MaCHOCTH W OXpaHbl Tpyla Mpu paboTe ¢
y4eOHBIM U JIA0OPAaTOPHBIM 000PYI0BAHUEM;

® TOHMMATb CMBICI OCHOBHBIX (PM3UYECKHX TEPMHUHOB: (PU3UUYECKOE TEJO,
dbusnyeckoe saBieHNEe, PU3nUYecKas BEIIMUNHA, CAMHUIIBI U3MEPEHUS,;

® pacno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXHO PEUIUTh MPU TOMOIIU
buznyecKkux  METOJOB; aHAIM3UPOBATh  OTACIbHBIC  OTallbl  MPOBEIACHHUS
VCCJIEIOBAHUI U MHTEPIIPETUPOBATH PE3YJILTATHI HAOIIOACHUI U ONIBITOB;

® CTaBUTh ONbBITBI [0 HCCIEAOBAaHUIO (PU3MYECKUX SBJICHUU WU
bu3nueckux CBOMCTB Ten 0€3 HUCIOJIb30BaHUSI MPSMBIX H3MEPEHUM; MPU HTOM
dbopmynupoBaTh mpodiieMy/3anady yueOHOro IKCIIEpUMEHTA; COOMpaTh YCTAHOBKY
U3 MPEIJIOKEHHOT0 000PYA0BAHUS; TPOBOAUTH ONBIT U (POPMYJIUPOBATH BHIBOBI.

[Ipumeuanue. Ilpu mnpoBeneHuH wuccienOBaHUS (UIUUECKUX SBICHHM
U3MEpPUTENIbHBIE MPUOOPHI  HUCIHOJIB3YIOTCS JIMIIb KAk JaTYUKUd HM3MEpPEHUs
(U3MYECKUX BEIMYMH. 3aMKMCH MMOKAa3aHUM MPSIMBIX U3MEPEHUN B 3TOM Cilydae He
TpedyeTcs.

® [IOHMMATh POJIb KCIIEPUMEHTA B MOJTYYEHUH HAyYHON MHOpMaLNH;

® IIPOBOAUTH NpsMble U3MEPEHUs (U3NYECKUX  BEIUYMH: BpeMms,
paccTosiHMe, Macca Teja, o0beM, Cuja, TeMIeparypa, aTMOoc(epHOe [aBIICHUE,
BJIQXKHOCTh BO3/1yXa, HAIPSDKEHUE, CUJIa TOKA; MPU 3TOM BBIOMPATh ONTHUMAJIbHBIN
croco0 M3MEpEeHHs U UCI0JIb30BAaTh MPOCTEHIINE METO/IbI OLEHKU MOTPEIIHOCTEN
VU3MEpPECHUM.

® IIPOBOAMUTH HCCIIEJOBAaHHE 3aBUCUMOCTEH (PU3NYECKUX BEIMYHUH C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHHUI: MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCUpOBaTh pe3yNbTaThl MOJTYYEHHOW 3aBUCHUMOCTH (DU3MUYECKUX BEJIMYMH B
BU/JIE TaOJIUILI U TPpa(pUKOB, A€NIaTh BEIBOABI IO pe3yJIbTaTaM UCCIEI0BAHMUS;

® IPOBOAUTH KOCBEHHBbIE H3MEpPEHUs (PU3NYECKUX BEJIUYUH: IPH
BBIMIOJITHEHUM HM3MEPEHUH COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEIys
NPEJIOKEHHOW MHCTPYKIMH, BBIYUCIATH 3HAYEHHE BEJIMYMHBI M aHAJIM3UPOBAThH
MOJIyYEHHbBIE PE3YJIBTATHI C YUYETOM 33JJaHHON TOYHOCTU U3MEPEHHIA;

® AHAJNM3MPOBATh CHUTYallUH MPAKTUKO-OPUEHTHUPOBAHHOTO XapakTepa,
y3HaBaTb B HHUX TMPOSBICHUE M3YyUYEHHBIX (UINYECKUX SBJICHUH WU
3aKOHOMEPHOCTEW U MPUMEHSATh UMEIOLINECS 3HAHUs ISl UX OOBSICHEHHUS,

® [OHMMATh TPUHIUNBI JEHCTBUS MAalIUH, NPUOOPOB U TEXHUUECKUX
YCTPOMCTB, YCIOBUA UX 0€30MacCHOr0 UCIIOIb30BaHUS B IOBCEIHEBHOW KU3HH;

® LCIOJb30BaTh IMPHU BBINOJIHEHUH Y4YEOHBIX 3a7a4 HAYYHO-TOIMYJISIPHYIO
JAUTEepaTypy O (PU3MUECKUX SIBICHUSAX, CIPABOYHBIE MaTEpHUalbl, PECYPCHI



HNuTtepHer.

BbInyCKHHK MOJIY4YHUT BO3MOKHOCTh HAYYHMThCH:

® OCO3HaBaTh ILIEHHOCTb HAYYHBIX MCCIEAOBAaHUN, poOJlb (QU3UKU B
pacliMpeHnH TMPEeACTaBICHUN 00 OKpY’KalolleM MHUPE U €€ BKIAJ B YIy4IIeHHE
KAaueCTBA KU3HH;

® UCIOJB30BAaTh NPUEMBI TMOCTPOCHHUS (PU3NYECKUX MOJENCH, MOHCKa H
(OpMyJIMPOBKHU J0KA3aTENIbCTB BBIABUHYTHIX TMIIOTE3 U TEOPETUUECKUX BHIBOJIOB
Ha OCHOBE 3MITUPUYECKH YCTAHOBJICHHBIX (PAKTOB;

® CpPaBHMBATh TOYHOCTb U3MEPEHUS (PU3NUECKUX BEIMYUH 10 BEIIMYMHE UX
OTHOCUTEIBHOM MOTPEIIHOCTH MPY MTPOBEACHHUH MPSMBIX H3MEPEHUM;

® CaMOCTOSITEIBHO MPOBOAUTh KOCBEHHBIE HM3MEPEHUS U HCCIEHOBaHUS
(¢u3NYECKUX BEIMYMH C MCHOJIb30BAHUEM pAa3IMUYHBIX CIOCOOOB HU3MEPEHUS
(¢u3nyecKuX BEIMYUH, BBIOMpATh CPEACTBA U3MEPEHUsI C YYETOM HEO0OXOIHMMOil
TOYHOCTU HM3MEPEHMI, 00OCHOBBIBATh BBIOOpP CHOCOOA M3MEPEHHUs, aJ€KBATHOTO
NOCTaBJICHHOW 3ajaye, TMPOBOJAUTH OLEHKY JIOCTOBEPHOCTH MOJYYEHHBIX
pe3yJIbTaTOB;

® BOCIPUHUMATH HH(OpMaALUI0 (PU3NYECKOTO COAEpPKAHUSA B HAYYHO-
HOIYJISIPHOM JIUTEpaType W CPelICTBAaX MAacCOBOM HMH(pOpMAIMH, KPUTUYECKU
OLIEHUBATH MOJIYYEHHYIO HH(POPMAIUIO, aHATU3UPYS €€ COJACpKaHUE U JTaHHBIE 00
MCTOYHUKE UH(POPMALINH;

® CO3/1aBaThb COOCTBEHHbIE TIMCBMEHHBIE M YCTHBIE COOOILIEHHS O
¢u3nyecKkux SBJICHUSX HA OCHOBE HECKOJIBKMX MCTOYHHMKOB HH(pOpMaLuH,
COIPOBOX/IATh BBICTYIUICHUE MPE3EHTAIEeH, YIUTbIBass OCOOCHHOCTU ayJUTOPHH
CBEPCTHHUKOB.

Mexanuyeckue siBJICHUA

BbINyCKHMK HAYYHTCH:

® pacno3HaBaTb MEXaHUYECKUE SBIEHUS M OOBSACHATH HA OCHOBE
UMEIOIINXCS 3HAHUM OCHOBHBIE CBOMCTBA WJIM YCJIOBHUS IPOTEKAaHUS 3THUX
SBJICHUI: PAaBHOMEPHOE M HEPAaBHOMEPHOE [JBWKEHUE, PAaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JIBUKEHHE, OTHOCUTEIIBHOCTh MEXaHUYECKOTO
JBUKEHMsI, CBOOOJHOE MajJeHUE TeJl, pABHOMEPHOE JBUKEHHE MO OKPYKHOCTH,
WHEPIMS, B3aUMOJICHCTBHE TeEJ, PEAKTUBHOE JBMXKEHUE, Nepenaya JdaBiICHUS
TBEPABIMH TEJAMH, JKUJKOCTAMH WU Ta3aMu, aTMOC(EpPHOE AaBJICHHUE, IJaBaHUE
T€J, pPABHOBECHUE TBEPJbIX TEJ, HMEIOMIMX 3aKPEIJIEHHYI0 OCh BpAILCHUS,
Kosie0aTeIbHOE IBU)KEHUE, PE30HAHC, BOJTHOBOE JIBI)KEHUE (3BYK);

® ONUCHIBATH M3YYEHHBIE CBOWCTBA TE€I W MEXAaHWYECKHE SIBJICHUS,
UCIOJNIb3Ysl (DU3UYECKUE BEJIMYMHBL: MyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHUE,
nepuoJl 00pallleHus, Macca Tena, INIOTHOCTh BEIEeCTBa, CHila (Cujla TSAKECTH, CHUila
yOPYroCTH, CUJa TPEHHUs), JABJIEHUE, HUMIIYJbC Tela, KUHETHYEeCKas SHEprus,



MOTEHITMATbHAS DHEPTHUs, MEXaHNJecKasi paboTa, MexaHndeckass MOImHOCTh, KIT/]
IIPU COBEPIIECHUH PabOThI C UCIOJIB30BAaHUEM MPOCTOTO MEXaHU3Ma, CUjla TPEHUS,
aMIUIUTYyJla, TMEPUOJ M 4YacToTa KoJeOaHWM, JJIMHA BOJHBI U CKOPOCTb €€
pacnpocTpaHEHus; TPU OMHCAHUM MPaBUIBHO TPAKTOBATh (PUIMYECKUM CMBICI
WCITOJIB3YEMbIX BEJIMYMH, WX OOO3HAYCHHS W CIUHUIIBI M3MEPEHUS, HAXOIWTh
bopMysBl, CBA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJTMYMHAMHU, BBIUMCIIATH 3HaUCHNE (DU3NICCKON BETMYUHEI;

® AHAIM3UPOBATH CBOMCTBA TEJN, MEXAHWYECKHUE SBICHUS M MPOLECCHI,
UCIIOJIBb3Ysl (PU3MYECKUE 3aKOHBI: 3aKOH COXPAaHEHMSI YHEPTUH, 3aKOH BCEMUPHOTO
TATOTEHUs, MPUHIIMII CYNEPHO3UIMU CUJl (HaXOXKJACHHE PaBHOJECHCTBYIOIIEH
cuibl), I, 1T u III 3axkonsl HploTOHA, 3aKOH COXpaHEHUS UMITYJIbCa, 3aKOH ['yka,
3akoH [lackams, 3akoH Apxumena; TMpH OTOM pa3auyarh CIOBECHYIO
bopMyIHPOBKY 3aKOHA M €T0 MAaTEMaTUYECKOE BHIPAKEHHUE;

® pazinyaTh OCHOBHBIE MPU3HAKU W3YUYCHHBIX (UBUYECKUX MOJICIICH:
MaTepualibHas TOUKa, MHEPIMAIbHAs CUCTEMA OTCUETA;

® pemiath 3aa4yM, MCMHOJB3YysSd (PU3MUECKHE 3aKOHBI (3aKOH COXpaHEHUs
DHEPI'UH, 3aKOH BCEMHUPHOI'O TATOTEHUS, NMpUHIMN cynepnosunuu cwui, [, 11 n I
3akOoHbl HbIOTOHA, 3aKOH COXpaHEHWs MMIYJbca, 3aKOH ['yka, 3akoH Ilackais,
3aKk0H Apxumesna) U (OpMyJbl, CBS3bIBalONIE (U3MYECKUE BETUYUHBI (MYTh,
CKOpPOCTb, YCKOPEHHE, Macca Tella, IUIOTHOCTh BEIIECTBAa, CHUJA, JIaBJICHUE,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprus, MOTEHUHAIbHAS SHEPIUsl, MEXaHU4YeCKas
pabora, Mexanumdeckas MmoinHocTh, KIIJ[ mpocrtoro mexanusma, cuiia TpeHUs
CKOJIbXKEHUSI, KOIPOUIIMEHT TPEeHUs, aMIUIUTYa, TEPUOJ U YacToTa KoJeOaHUMH,
JUTMHA BOJIHBI M CKOPOCTh €€ paclpOCTpaHEHHUs): Ha OCHOBE aHaM3a YCJIOBUS
3a/1aud 3alUChIBaTh KPATKOE YCIOBUE, BBIICIATh (PM3UYECKUE BEIUYUHBI, 3aKOHBI
u GopMyJIbl, HEOOXOAUMBIC ISl €€ PEIICHHs, MPOBOJUTh PACUYEThl U OIICHUBATh
pPEaNbHOCTD MOJYYEHHOTO 3HAYEHUS (PU3MUECKON BEIIUUMHBI.

BhInyCKHMK MOJYYUT BO3MOKHOCTh HAYYNTHCH:

® UCNONBL3068aAMb 3HAHUS O MEXAHUYECKUX S8NIeHUAX 8 NOBCEOHEB8HOU HCUZHU
0151 obecneveHuss 6e3onacHocmu npu oopawjeHuu ¢ npubopamu U mexHuyecKumu
yempoicmeamu, 0I5l COXPAHeHUs 300p08bsi U COON0O0EHUs. HOPM IKONO02UYECKO20
noseoenuss 8 OKpydcaroweu cpeoe;, NpuUBOOUMb NPUMEPbL NPAKMUYLECKO20
UCNONIL306AHUSL PUIUYECKUX 3HAHUL O MEXAHUYECKUX SABNEHUAX U QuU3UYecKux
3aKOHAX;, NpUMepbl UCHONb30BAHUS BO300HOGNAEMbBIX UCMOUYHUKOE IHEPIUU,
9KOJI02UYECKUX NOCIeOCMBULL UCCIe008AHUSL KOCMUYECKO20 NPOCMPAHCME,

® paziuuams SpaHuybl NPUMEHUMOCU QU3UYECKUX 3AKOHO8, NOHUMAMb
eceobwuti  xapakmep  (QYHOAMEHMANbHLIX  3AKOHOB8  (3AKOH  COXPAHEeHUs.
MeXaHu4ecKou SHepeuu, 3aKOH COXPAHEHUs UMNYIbCd, 34KOH BCEMUPHO20
MA20MeHUs) U 02PAHUYEHHOCTb UCNONIL30BAHUS YACHBIX 3aKOH06 (3axkon [yKa,



Apxumeoa u dp.);

® HAXOOUMb AO0EKBAMHYIO NPEONIONCEHHOU 3adaye GuU3UYecKyl0 MOOeib,
paspeuwiams npoobiemMy KAk HA OCHO8e UMEIOWUXCSA 3HAHUL NO MeXaHuke ¢
UCNONIL308AHUEM MAMEMAMU4ecKko2o annapamad, max u npu NOMOWU Memooo8
OYEHKU.

TensioBble ABIEHUS

BbINyCKHUK HAYYHUTCH:

® pacno3HaBaTh TEIUIOBbIC SIBIICHHUA W OOBSCHATH Ha 0a3ze UMEIOIIUXCS
3HAHWI OCHOBHBIE CBOMCTBA WJIM YCJIOBHS MPOTEKAHUS dTUX SIBICHUM: muddy3us,
U3MEHEHHE 00beMa Tell MPU HArpeBaHUU (OXJIAXKICHUH), OOJbIIas CKUMAEMOCTh
ra3oB, Majias C)KUMaeMOCTh JKHUIKOCTEH W TBEPIBIX TEJ; TEIUIOBOC PaBHOBECHE,
UCIapeHue, KOHACHCAIUs, TUIABJICHUE, KPUCTAJLTA3AINs, KUICHHWE, BIIAXKHOCTH
BO3JlyXa, pa3lIMyHbIE CIOCOOBI TeIUIonepenayu (TEIIoNpPOBOIHOCTh, KOHBEKITHS,
U3IIy4eHHUE), arperatHbleé COCTOSHUS BEUIECTBA, TMOIJIONIEHUE DSHEPruu IpHU
UCTIAPEHUH >KUJIKOCTH W BBIJICJICHUE €€ NpPH KOHJCHCAIMHM TMapa, 3aBUCUMOCTh
TEeMIIepaTyphbl KUTICHUS OT JIaBJICHUS,

® ONUCHIBATh M3YYCHHBIC CBOMCTBA TEN M TEIUIOBHIC SIBJICHUS, WCIIONB3YS
bU3MYeCKue  BENMYMHBI:  KOJHMYECTBO  TEIUIOTHI, BHYTPCHHSS  DHEPrus,
TEeMIlepaTypa, yaelbHas TEIUIOEMKOCTh BEIIECTBA, yJeIbHasl TEIUIOTa TUIABJICHMUS,
yaelbHas TEeIJIoTa MapooO0pa3oBaHUs, yJeidbHAas TEIUIOTa CropaHusl TOILIUBA,
KOO (PUIIMEHT TMOJEe3HOTO JEWCTBHUS TEIUIOBOTO JIBUTATENsl; TPU ONMUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0003HaYEHUS U SUHUIIBI U3MEPEHUS, HAXOIUTh (hOPMYJIbI, CBSI3BIBAIONINEC JaHHYTO
GU3MYECKYI0 BEIWMYMHY C JPYTUMH  BEIWYMHAMH, BBIUHUCIATH 3HAYCHHC
(bu3nYECKON BEJIMYUHBI;

® aHANM3UPOBATh CBOWCTBA TEJ, TEIUIOBBIE SBJICHHUS W  MPOIECCHI,
UCIIOJIb3YsI OCHOBHBIE TOJIOKEHUS aTOMHO-MOJIEKYJISIPHOTO YYEHHS O CTPOCHUHU
BEIIECTBA U 3aKOH COXPAHCHUS YHEPTHH;

® pa3nuyaTh OCHOBHBIC TIPU3HAKM W3YYEHHBIX (DHU3UYECKUX Mojemei
CTPOEHUS Ta30B, KUIKOCTSH W TBEPBIX TET,

® TPUBOAWTH MPUMEPHl MPAKTHUYECKOTO UCIOJIb30BAHUS (PU3UUECKUX
3HAHHUM O TEIUIOBBIX SIBJICHUSX;

e pemath 3a7a4d, WCIONB3yS 3aKOH COXPAHCHHS DSHEPTHHM B TEIIOBBIX
nporeccax U (GOpMyIbl, CBs3bIBAIONME (U3MYCCKUE BEIMYHMHBI (KOJIMYECTBO
TEIJIOTHI, TeMIEepaTypa, yAelbHasl TEIUIOEMKOCTh BEIECTBA, yJelbHas TEIIoTa
TUIaBJICHUS, YJENbHAs TEIUIoTa MapooOpa3oBaHUs, yAelbHAas TEIUIOTa CrOpaHUs
TOTUTMBA, KOA(PPUIIMEHT MOJE3HOTO JACHCTBUS TEIUIOBOTO JBUTATEINSI): HA OCHOBE
aHaNM3a yCJIOBUS 3aJa4yM 3allMChIBaTh KPATKOE YCIOBHUE, BBIACIATH (PU3HUECKHE
BEJIMYMHBI, 3aKOHBI M (DOPMYJIbI, HEOOXOAMMBIC IS €€ PEIICHUs, TPOBOIUTH



pacdyeTbl W OIICHHBATh PEATbHOCTh TIOJYYCHHOTO 3HA4YCHUS (PU3HUECKOU
BEJIMYUHBI.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCH:

® UCNONBL306AMb 3HAHUSL O MENJOBbIX ABNCHUAX 8 NOBCEOHEBHOU HCUSHU OIS
obecneuenusi Oezonachocmu npu oOpawjeHuu ¢ Npubopamu U MexHUYeCKUMU
yempoticmeamu, 0711 COXPAHEHUsL 300P08bsi U COONIO0EHUSI HOPM IKOIOSULECKO20
nosedenuss 6 OKpydicaiowell  cpede;, NPUBOOUMb NPUMEDPbL  IKOAOSUUECKUX
nocieocmeuili.  pabomel  0gueamesnell  GHYMpPEeHHe20 C2OpPaHus, MmMenioevlx U
2UOPOINIEKMPOCMAHYULL,

® pazuuams 2panuybl NPUMEHUMOCMU QUUYECKUX 3AKOHO8, NOHUMAMb
sceobwull xapakmep QGyHOAMeHmanbHbiX QuU3UYeCKUX 3aKOHO8 (3aKOH COXPAHEHUs
9Hepeuu 68 Menio8blx NpPoyeccax) U 02PaAHUYeHHOCMb UCHONb308AHUSL YACTIHBIX
3AKOHO8;

® HAXOOUMb AOEKBAMHYIO NPEONIONCEHHOU 3adaye GuU3UYecKylo MOOeib,
paspewiams npoobiemy KaK Ha 0CHOBE UMEIOWUXCS 3HAHUL O MEeNJIO8bIX AGNeHUSX C
UCNONIL308AHUEM MAMEMAMU4ecKko20 annapama, maxk u npu NOMOWU Memooos
OYEHKU.

DJIeKTpUYecKre U MAarHUTHBIE SIBJIEHUS

BbInycKHUK HAYYHTCS:

® pacno3HaBaTh JJICKTPOMATHUTHBIC SBJICHUS U OOBSACHATH HAa OCHOBE
UMCIOINXCS 3HAHWHA OCHOBHBIC CBOWCTBA WJIM YCJIOBHS TPOTCKAHUS DJTHX
SABJICHUI: 3JICKTPU3ALINS TEJ, B3aUMOJACHCTBUE 3aPSIA0B, JICKTPUUECKUAN TOK U €r0
nercTBUS (TETIOBOE, XWMHUYECKOe, MarHWTHOE), B3aWMOJCHCTBHE MAarHHUTOB,
AIEKTPOMArHUTHAS WHIYKIUS, ICHCTBUE MAarHUTHOTO TTOJISl HA TIPOBOJHUK C TOKOM
U Ha JBIDKYIIYIOCS 3apsDKCHHYIO YacTHILy, JACHCTBUE JJIEKTPUUYECKOTO TOJIA Ha
3apsHKEHHYI0  YaCcTHILy,  JJIGKTPOMarHUTHBIE  BOJHBI,  TPSMOJIMHEWHOE
pacnpocTpaHeHHUE CBETa, OTPAKEHUE U MPEJIOMIICHUE CBETa, JTUCTIEPCHS CBETA.

® COCTaBJISTh CXEMBI DJEKTPUYECKHX IIETIed ¢ TMOCIeAOBATeIbHBIM U
napayieIbHBIM COSAMHCHUEM D3JIEMEHTOB, pa3iinyas yCIOBHBIE O0O3HAUYCHUS
DJIIEMEHTOB JJICKTPUUYECKHX Iemnei (MCTOYHWK TOKa, KII0Y, PE3WCTOp, PEOCTar,
JaMIIOYKa, aMIIepPMETpP, BOJIBTMETP).

® WCIOJB30BATh ONTHUYECKHUE CXEMBbI JUIsl TOCTPOCHHS] H300paKeHUW B
IJIOCKOM 3€pKajiec ¥ COOMPAFOIICH JINH3E.

® ONUCHIBATh HM3YYCHHBIC CBOMCTBA TEJI W DJICKTPOMArHUTHBIC SIBIICHUS,
UCTIONIB3Ysl  (PU3MYECKHE BEIWYUHBI: DJCKTPUUYCCKUN 3apsl, CHJIa TOKa,
IEKTPUUECKOE  HAIpPSOKEHUE, DJIEKTPUUYECKOE  CONPOTHUBIICHHE,  Y/ACIbHOE
COMPOTHUBJICHUE BEIIECTBA, pPabOTa JJIEKTPUUECKOTO TMOJs, MOIIMHOCTh TOKa,
(bOKyCHOE PacCTOSHHE M ONTHUYECKAas CHJIA JIMH3BI, CKOPOCTh JEKTPOMArHUTHBIX
BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETAa, MPU ONHCAHWUM BEPHO TPAKTOBATh



(U3HYECKUH CMBICTT HCIOJB3YEMBIX BEIMYWH, MX OOO3HAYCHUS W CAUHHIIBI
U3MEPCHHUS; HaXOAUTh (HOPMYJIbI, CBSA3BIBAIOIINE JTAHHYI0 (PU3HUYECKYIO BEIMYHHY
C IPYTHUMH BEIIMYNHAMHU.

® aHAJM3HPOBATH CBOMCTBA TEJ, SJCKTPOMArHUTHBIC SBJIICHHUS M IPOIICCCHI,
UCTIOJNB3YS (DM3MYECKHE 3aKOHBI: 3aKOH COXPAHCHHS 3JISKTPUYECKOTO 3apsa,
3akoH Oma Ui yvacTka Iiend, 3akoH J[xoyis-JIeHma, 3akoH MPsSMOJUHEHHOTO
pactpocTpaHeHHUs CBETa, 3aKOH OTPAKCHHS CBETA, 3aKOH IPEIIOMIJICHHS CBETa; MPHU
TOM pasiuyaTh CIIOBECHYIO (OPMYJIHUPOBKY 3aKOHa M €ro MaTeMaTHYeCKOe
BBIPaKCHHE.

® IPUBOAWTH IPUMEPHl MPAKTHYCCKOTO HCIOJIB30BAHUSA (PU3HUSCKHUX
3HAHUU O AIEKTPOMATrHUTHBIX SBJICHHSIX

® pelaTth 3aJa4u, UCMOIb3ys (U3UYECKHUE 3aKOHBI (3akoH OMa JJisl yyacTka
nenu, 3akoH Jxoyms-JIeHra, 3aKOH TPSIMOJMHEWHOTO PacIpOCTPAaHEHHUS CBETa,
3aKOH OTPa)XCHHsI CBETA, 3aKOH MPETIOMJICHHS CBETa) U (POPMYIIBI, CBSA3BIBAIOIINE
(bu3nyecKre BEIUYMHBI (CHJIa TOKA, YJICKTPHUYCCKOE HAMPSIKCHHE, dJICKTPHUSCKOES
COIPOTHUBIICHUE, YICIBHOE COMNPOTHBIICHHWE BEIECTBA, padoTa 3JIEKTPUYCCKOTO
IOJI, MOIIHOCTh TOKa, (OKYCHOE pacCTOSHUE W ONTHYECKas CHjla JIMH3HI,
CKOPOCTh JJICKTPOMArHWTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETa, (HOPMYIIBI
pacdera 3JIEKTPUIECKOTO COMPOTUBIICHHS MPHUIIOCIICI0BATSIIEHOMUIIAPAICTFHOM
COCIMHCHUH TIPOBOJHMKOB): Ha OCHOBE aHAJIM3a YCIOBHUS 3a/laddl 3aIlliChIBAThH
KpaTKOE YCIOBUE, BBIICIATh (PH3UYECKHE BEIMYMHBI, 3aKOHBI U  (DOPMYIIHI,
HEOOXOJUMBIC NIl €€ PEIICHHUs, MPOBOJUTH PacueThl M OICHUBATHh PEaJbHOCTH
MOJIyYEHHOTO 3HAYCHUS (DU3HUCCKON BEITMYNHBI.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYYHTHCHA:

® UCNOAB306AMb 3HAHUSL 00 IIEKMPOMACHUMHDBIX AGIEHUIX 8 NOBCEOHEeBHOI
JICUsHU 01 obecneveHuss Oe3onacHocmu npu  obpawenuu ¢ npudbopamu u
MEXHUYEeCKUMU YCMPOUCMBAMU, OJis1 COXPAHEHUsT 300P08bsl U COONOOEHUS HOPM
9K0N02UUECK020 NOBEOeHUsT 8 OKpYcalowell cpede;, NpueooUms NpuMepbl GIUSHUS
9NEKMPOMACHUMHBIX UZTLYYEHUL HA JHCUBbIE OPSAHUIMDBL,

® PazIUNaAmMb SPAHUYLL NPUMEHUMOCINU DU3UUECKUX 3AKOHO8, NOHUMAMb
eceobwuli  xapakmep  QYHOAMEHMANbHBIX  3AKOHO8  (3aKOH — COXPAHEeHUs
INEKMPUHECKO20 3apsioa) U 02PAHUHEHHOCTb UCHOIb308AHUSL YACTIHBIX 3AKOHO8
(3axon Oma onsa ywacmka yenu, 3axon Jocoyna-Jlenya u op.);

® UCNONB306AMb NpUEMbl NOCMPOEHUs usuyeckux mooenel, NOUCKd U
Gdopmynuposku  0oKazamenbCcme  8blOBUHYMbIX 2UNOmMe3 U MeopemuyecKux
66160008 HA OCHOBE IMNUPUYECKU YCMAHOBIEHHBIX aKmos;

® HAX00UMb A0EeK8AMHYIO NPeOlONHCEHHOU 3adade QU3UYEeCKYr0 MOOelb,
paspeuwiams npooaemy KaK Ha 0CHO8e UMEOUUXCS 3HAHUL 00 I1eKMPOMASHUMHBIX
SABNEHUAX C UCHONb30BAHUEM MAMEMAMUYECKO20 annapama, max u npu nomouiu



Memooo8 OYeHKLU.
KBanToBbI€E siBJICHMSI

BbINyCKHUK HAYYHUTCH:

® pacro3HaBaTh KBAHTOBBIC SIBJICHUS M OOBSCHATH HA OCHOBE MMEIOIIUXCS
3HAHUM OCHOBHBIC CBOMCTBA WJIM YCIIOBUS TMPOTEKAHHS JTUX SBIICHUU:
€CTECTBEHHAss M WCKYCCTBEHHAs PaIUOAaKTHUBHOCTh, 0O-, [- H Y-H3ITydeHUS,
BO3HMKHOBEHUE JIMHEHYATOr0 CIIEKTpa U3ITyUYCHUS aTOMA;

® ONUCHIBATh M3YyUYCHHbIC KBAHTOBBIC SBJICHUS, MCIOIB3YS (U3MUECKUE
BEJIMYMHBI: MAaCCOBOE YHUCJO, 3aps0BO€ YKCIIO, MEPUOJ MOJIypacnaja, dHEprus
(GOTOHOB; TpH ONHWCAHWHM TPABWIBHO TPAKTOBATh (DU3MYECKUN  CMBICI
UCIIOJB3YEMbIX BEJIUMYMH, WX OOO3HAUYCHUS W EIUHUIIBI U3MEPEHUS, HAXOIUTh
bopMysBl, CBA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU, BBIUUCIISATH 3HaUYCHHE (DU3NUECKOIN BEITMUUHBI;

® AHAJTU3UPOBATH KBAHTOBBIC SIBJICHUS, UCHOJB3YysAd (PU3NUECKHE 3aKOHBI U
MOCTYJIATB: 3aKOH COXPAHEHMsI SHEPrUH, 3aKOH COXPAHECHHS DIJIEKTPUYECKOIO
3apsiia, 3aKOH COXPAHEHHMS MacCOBOTO YMCJa, 3aKOHOMEPHOCTH W3IyUYCHUS U
MOTJIONIEHUS CBETa aTOMOM, MPU ATOM pa3jiMyaTh CIOBECHYIO (DOPMYITUPOBKY
3aKOHA M €r0 MaTEMaTUYECKOE BhIPAKEHUE;

® pa3IMyYaTh OCHOBHBIE NMPU3HAKU IIJIAHETAPHOW MOJIENIA aTOMa, HyKJIIOHHOMN
MOJEIN aTOMHOTO Spa;

® MPUBOJUTH MPUMEPHI TMPOSIBICHUS B TPUPOAE U MPAKTUYECKOTO
WCIIOJB30BaHUsl  PAJAMOAKTUBHOCTH, SIIEPHBIX M TEPMOSJIEPHBIX  PEaKIui,
CIIEKTPAIbHOTO aHaJIu3a.

BhInyCKHMK MOJYYUT BO3MOKHOCTh HAYUYNTHCH:

® UCNONB306aMb NOJYUEHHble 3HAHUSL 6 MNOBCEOHEBHOU JICUSHU NpU
obopawenuu ¢ npubopamu U  MEXHUYeCKUMU YCMPOUcmeamu  (Cuemuux
UOHUBUPYIOUWUX HacmUy, 003UMemp), ONsl COXPAHEHUsl 300pP08bsi U COONI0OEHUs
HOPM 9KOJI02UYECKO20 NOBEOEHUS 8 OKpYdcalouel cpeoe;

® COOMHOCUMb IHEP2UID CBA3U AMOMHBIX 510ep C 0epeKmom Maccyl;

® NPUBOOUMb NPUMEPDL GAUAHUS PAOUOAKMUBHBIX UZNIYYEHUN HA JHCUBLLE
OpP2aHU3Mbl, HOHUMAMb NPUHYUN 0eUCmEUsi 003UMempa U pasiuiams YCio6us e2o
UCNONIb308AHUSL,

® NOHUMAMb IKOJIO2UYECKUE NPOOIeMbl, BOZHUKAIOWUE NPU UCNOIb30BAHUU
AMOMHbBIX DIJIEKMPOCMAHYUL, U NYMU peueHUus 3Mux npoodnem, nepcneKkmusbl
UCNONIL308AHUS YAPABTIAEMO20 MEPMOAOEPHO20 CUHME3A.

JJIeMEHTbI ACTPOHOMHUM
BbInyCKHUK HAYYHTCH:

® YKa3bIBaTb HAa3BaHUWA IJIAHCT CoaHeuHoM CHUCTEMbI, pa3jind4aTb OCHOBHBLIC



MPU3HAKN CYTOYHOTO BpamieHus 3Be3gHoro Heba, aBmxeHus Jlynsl, ComHila u
TUTAHET OTHOCHUTEILHO 3BE3]I;

® TMOHMMATh PA3THUUS MEXKIY TEIHOIECHTPUICCKON U TEOLECHTPUUYECKOM
CHUCTEMaMHU MUDA;

BbInyCKHHK MOJYYUT BO3MOKHOCTH HAYYHUThCSI:

® YKa3bleamsv 0OwWUe ColUCmea U OMIUYUSA NIAAHem 3eMHOU 2pYnnbl U
nianem-eueanmos;, manvix men ConaneyHou cucmemvl U OOTLWUX NIAAHEM,
NONIb308AMbCSL KAPMOU 36€30H020 Heba npu HabII0O0EeHUsX 36e30H020 Heba;

® paziuams  OCHOBHble — XAPAKMepUCmuxu 36e30  (pasmep, uyeem,
memnepamypa) COOMmHOCUmMb yeem 36e30bl C ee memMnepamypoti;

® paznuuams eunomeswvi 0 npoucxoxcoenuu ConHeyHol CUCMEMbI.



COJEP)KAHUE
Yuebnas nporpamma 10 kmacca paccumraHa Ha 68 dacoB (2 uwaca B
Heneno). JlabopatopHbix paboT — 4 daca, KOHTPOJIBHBIX pPadOT —5 Yacos.
CopepxkaHue Kypca COOTHOCUTCS € paboueld mporpaMMoil NpeIMETHOW JMHUU
yueOHukoB «Kmaccuueckuii kype» 10-11 kmacest (Ilatanmmaa A.B., M.:
[Ipocsemenne 2017 r.)

No Paznen Konuuectro | KonTtponpHas | JlabopaTopHbie
4acoB paboTta paboThI
1. | Brenenue. dusuka 151 1
buznueckue METO/IbI
U3YYEHUS TPUPOIbI
2. | Mexanuka 27 3 1
3. | OcHOBBI MOJIEKYJISIPHO- 17 2 2
KUHETUYECKOW  TEOpUU U
TEPMOIMHAMHKA
4. | OCHOBBI AJIEKTPOJUHAMUKH 16 2 2

PesepB 74acoB

Hroro 68 yacos

BBenenue. @usuka u pusnvecKue MeTOAbl H3y4YeHHUs PUPOAbI

®duzuka — Hayka o npupoze. Gusnveckue Tena u spienus. Habmonenue u
omucanue (Quanyeckux spieHud. Du3nyeckuil dKCrepuMeHT. MoaenupoBaHue
SABJICHUM M OOBEKTOB MpPHUPOAbl. DU3NYeCKHe BEIUYMHBI M UX HU3MEpPEHUE.
ToyHOCTH W NOTPENIHOCTH  M3MEPEHUM.  MexayHapoaHas — CHCTEMa
enquHnll. PrU3nyecKrue 3aKOHbI M 3aKOHOMepHOCTU. Du3nka u TexHuka. HayuHblid
Meton mno3HaHus. Ponb ¢Gu3uku B POpMHUPOBAHUU E€CTECTBEHHOHAYUYHOU
rPaMOTHOCTH.

MexaHu4ecKkue siBJICHUA

Mexanudeckoe JBIKeHHE. MaTepuaibHas TOYKa Kak MoJIelb (GU3HUECKOTOo
tena. OTHOCHUTENBHOCTh MEXaHW4eckoro aBuwxeHus. Cucrema OTCYETa.
dusnuecKkue BEJIWYUHBI, HEOOXOAUMBIC ISl OMUCAHMS JIBUKEHUS M B3aUMOCBSI3b
MEXJy HUMHU (IyTh, MEPEMEIEHHUE, CKOPOCTh, YCKOPEHHE, BPEMSl JIBUKECHUS).
PaBHOMEpPHOE M pPaBHOYCKOPEHHOE IMPSIMOJIMHEUHOE [BUXKEHUE. PaBHOMeEpHOE
JIBWKEHHE II0 OKpyXHOCTH. IlepBeiii 3akoH HproroHa u mnHepuwus.Macca tena.
IInotHOCTh BemecTBa. Cuna. Equnuiel cuiabsl. Bropoit 3akon Herotona. Tpetuit
3akoH Hprotona. CBoGomHoe mamenne Teil. Cumila TsHKeCTH. 3aKOH BCEMHUPHOTO
tarotrenus. Cuna ynpyroctu. 3akoH ['yka. Bec tena. HeBecomoctb. CBsi3b Mexay




CUJION TskecTH M Maccou Tena. Jlunamomerp. PaBHopeiicTByromas cuna. Cuna
TpeHus. TpeHue ckonbxeHus. Tpenue nmokos. TpeHre B NpUpoOAE U TEXHUKE.

Nmnynbec. 3akOH COXpaHEHMSI MMITyJbca. PeakTMBHOE JBUKEHHUE.
Mexanudeckass pabora. MoutHocts. DHeprus. [loTeHnmanibHas U KUHETHYECKas
sHeprud. [IpeBpamieHue OJHOrO BHIA MEXaHWYECKOW SHEPIHHM B APYrou. 3aKoH
COXPAHEHMS NTOJIHOW MEXAHUYECKON IHEPTUH.

YcnoBuss paBHOBECHs TBEPAOTO TENA, HMMEIOWIETO 3aKPEIUVIEHHYI0 OCh
JBUXEHHS. MOMEHT CUJIBI.

OCHOBBI MOJIEKYISIPHO-KHHETHYECKOH TEOPHH

Crpoenue BemecTBa. ATOMBI U MOJIEKYJIBbL. T€IIOBOE JABUKEHHUE aTOMOB U
MoJiekyJsl. B3aumopeiicTBue (IpUTsDKEHHE M OTTaJKUBaHUE) MoJieKys. TerioBoe
paBHOBecue. Temmeparypa. CBsizb TeMIlepaTypbl CO CKOPOCTBIO XaOTHYECKOIO
JBUKEHUA yacTull. BHyTpeHHss sHeprus. Pabora u temonepenaya Kak crocoObl
VM3MEHEHUS BHYTPECHHEN dHEprum tena. KoandecTBO TeIioThl. 3aKOH COXPAHEHHUS
W TIPEBpALICHUsI DHEPIMU B TEIUIOBBIX Hpoueccax. VcmapeHne n KOHJEHCaIusl.
[lornomieHne >HEPrUM IMPU MCHAPEHUM IHKUJIKOCTA U BBIJACICHHUE €€ IIpU
KOHJIeHcaluu napa. Kurnenne. 3aBUCUMOCTh TEMIIEPATYPbl KUNIEHUS OT JIABJICHUS.
BnaxnocTh BO3ayXa.

OCHOBBI TEPMOAUHAMU KU

PabGora raza mpu pacmmupenuu. I[lpeoOpa3zoBaHusi SHEPIMU B TEIJIOBBIX
MairHax (mapoBas TypOWHa, JBHUraTellb BHYTPEHHETO CrOpaHMs, PEaKTUBHBIN
nsurarenb). KITJ] TernioBoit MalmHsl.

OCHOBBI JIEKTPOAUHAMHUKHI
DneKkTpudecKoe moJie Kak 0coObIi BUa Matepuu. HanpspkeHHOCTD

AIIEKTPUYECKOT0 NOJIA. [[eHCTBUE AIEKTPUYECKOTrO TOJI Ha DJIEKTPUYECKUE
3apsabl. KoHneHncarop. DHeprus 3JIEKTpUUYECKOro MOl KOHACHCATOpa.

OJEKTpUYECKUA TOK. VICTOYHHKHM JIIEKTPUYECKOTO TOKA. JJIEKTpUUYECKas
LENb U €€ COCTaBHbIE 4YacTU. HampaBieHue W JEHUCTBUS DJIEKTPUYECKOTIO TOKA.
Hocuremn snektpuyeckux 3apsaoB B MeTawiax. Cuiia TOKa. DIJIEKTPUYECKOE
HalpspKeHWE.  JJEKTPUYECKOE  CONPOTHUBICHUE  MPOBOJAHUKOB.  EIMHMIIBI
CONPOTUBJIEHUA.3aBUCUMOCTh CUJIbI TOKA OT HampsihkeHus. 3akoH Oma JJisl yyacTka
uenu. YpaenpHoe comnpotuBiieHHe. Peoctartel. llocnenoBarenbHoe coelMHEHUE
npoBoHUKOB. [lapamiensHoe coenrHeHrne MPOBOIHUKOB.PaboTa AIeKTprUIecKoro
MOJISl MO TNEPEMELICHUIO JJIEKTPUYECKHUX 3apAN0B. MOIIHOCTh 3JIEKTPUYECKOTO
Toka. HarpeBanue npOBOHUKOB 3JEKTPUYECKUM TOKOM. 3akoH J[koyns - JleHna.
DNEeKTpUYECKUEe HarpeBaTelbHble M  OCBETHTENbHbIE MpuOOpsl. KopoTkoe
3aMbIKaHue. TOK B pa3jIM4HbIX Cpeaax.

Pe3epBHoe BpeMsi( MOKeT ObITh HCIOJIb30BAHO [IJISl IPOBEIeHUS
aIMMHUCTPATHBHBIX PadoT, BIP M T.II. )



Kontpoab ypoBHsi 00yyenusi. Pusuka 10 kiaacc.

Ne | HammeHnoBanwue Hctounuk Komudukarop | Koguduxarop
pa3aenoB U TEM El'D BIIP
1.| Kourponsnas | Aunaktuueckue matepuanst | 1.1.1-1.1.9 2.1-2.6
pabora Nel ®wzuka 10 xmace  /
«OcHogvl A.E.Mapon, E.A.Mapon. —
KUHEeMamuxuy M.: H3narenbcTBO
2.| KontposbHas «JIpodar, 2014 r. 1.2.1-1.55
pabota Ne2 TemaTuueckue
«OcHogvl KOHTPOJILHBIE u
OUHAMUKU U CaMOCTOSITENIbHBIE  Pa0OTHI
3AKOHbI no ¢usuke 10 xmacc /
COXpaHeHusi» O.N.I'pommeBa. —  M.:
3.| KourtponbHas N3patenscTtBO  «OK3amen», | 2.1.1-2.1.17 3.1-3.7
pabota Ne 3 2012 1.
«OcHosbl
MOJEKYIAPHO-
KuHemuyeckou
meopuuy»
4.| KoHTponbHas 2.2.1-22.11
paborta Ne 4
«OcHogvl
MepMOOUHAMUKU »
5. KonTtpomnbsHas HNunaktuyeckue marepuans! | 3.1.1-3.2.10 4.1-4.7
padota Ne 5 ®wusuka 11 xmacc /
«3aKomnsl A.E.Mapon, E.A.Mapos. —
NOCMOAHHO20 M.: U3naTenbcTBO
MoKay. «dpoday, 2014.

TemaTnueckue
KOHTPOJIbHBIE U
CaMOCTOSTENIbHbBIE pa0OTHI
no ¢usuke 10 xiacc /
O.N.I'pomuieBa. — M.:
N3narenscTBO «OK3aMEH»,
2012 r.

Tembl J1a0opaTOpHBIX U NPpaKkTHYecKkuXx padort B 10 kiacce




Jlaboparopnass pabora Nel «M3mepenue koddpduueHTa TpeHus
CKOJIBYKEHUS

JIaboparopHas paboTta Ne2. «l3ydeHne 3aKOHAa COXpPaHCHHUS MEXaHUYECKOH
DHEPTHUI.

JlaGoparopnas pabota Ne3 «DkcnepuMeHTalbHas MpPOBEepKa 3akoHa ['eii-
JIroccaka»

Jlabopatopuass pabora Ned. «UMsmepenne DOJIC u BHYTPEHHETO
COIPOTUBIICHUS] HCTOYHHUKA TOKaY.



Y4eOHO-MeTOAMYECKOE U MATEPHAIBHO-TEXHHUYECKOE o0eceueHne
00pa30BaTeJbHOIO NMpouecca.
Y4eOHO-MeTOAMYECKHE TOCOOUS ISl YUUTEJ st

— yueOnuk [.A.Mskumes, b.b.byxosues, H.H.Corckuit «®Duzuka»
Kiaccuyeckuii kypce. 10 xkmace» — Mocksa, [Ipocsemenne, 2017 r.

—  Junaxtuueckune marepuansl @usnka 11 xkmace / A.E.Mapon, E.A.Mapon. —
M.: M3patenscTBO «/Ipodar, 2014.

— Temaruueckre KOHTPOJIBHBIE U CAMOCTOSITEIbHBIE paboThl Mo ¢usuke 10
kiacc / O.W.I'pomriea. — M.: U3marenbcTBO «OK3amen», 2012 1.

HNHuTepHeT-pecypcesl

1. Auumanuu pusuueckux oobekToB. http://physics.nad.ru/

2. XKupas dusuka: oOydarorias nporpamma. http://www.int-
edu.ru/soft/fiz.html

9. VYpoku ¢pusuku c ucnonb3zoBanueMm MHTepHEeTA.
http://www.phizinter.chat.ru/

3. ®wuswuka.ru. http://www.fizika.ru/

dusmka: koyurekiusa onbIToB. http://experiment.edu.ru/

5. ®dwusuka: 3IEKTPOHHAS KOJUICKITUS OIBITOB.
http://www.school.edu.ru/projects/physicexp

B




COJEP)KAHUE
Yuebnass nporpamma 11 kiacca paccumraHa Ha 68 dacoB (2 uwaca B
Heneno). JlabopatopHbix paboT — 4 daca, KOHTPOJIBHBIX pPadOT —5 Yacos.
Copepskanue Kypca COOTHOCUTCA € C paboueld mporpamMmoil MpeAMETHOW JTHUHUH
yueOHukoB «Kmaccuueckuii kype» 10-11 kmacest (Ilatanmmaa A.B., M.:
[Ipocsemenne 2017 r.)

Ne Paznen KonuuectBo | KonTponrsHa | JJabopaTtopHbl
9acoB g pabota e paboThI

OcHOBBI 9 1 2
AJIEKTPOAUHAMUKH(ITPOIOIHKCH
ue)

2. | Konebanust v BOJHBI 16 2 1

3. | OnTuka 13 1 3

4. | OCHOBHI CHCTIMAIBHON TEOPUHU 3
OTHOCHUTEITHLHOCTH

5. | KBanroBas ¢usuka 17 2 1
Crpoenue Beenennoi 5 1
[ToBTOpEHME 3 1

Peseps 2 vaca

HNroro 68 vacos

OCHOBBI YJIEKTPOAMHAMUKH (TIPOJ0JIZKEHHE).
MarnurtHoe moJjie

B3aumopeiictBue TOKOB. MarHutHoe mnojie Toka. MarHuTHass WHIYKIIUSL.
Cuiia Amnepa. Cuna Jlopenna.

JJIeKTPOMATHUTHAS MHAYKIUSA

SIBneHHE DIIEKTPOMArHUTHOM MWHAYKUMH. MAarauTHeIM NOTOK. 3aKOH
AIEKTPOMAarHuTHOM VHIYKIUH. IIpaBuiio Jlenna. Camounaykuus.
NHaykTUBHOCTE. B3aMMOCBS3b  BJIEKTPUYECKOTO W MArHUTHOIO  MOJIEH.
DIEeKTPOMAarHUTHOE TOJIE.

JJIeKTPOMATHUTHBIE KOJIEOAHUSA U BOJHBI

CBoOoanble KoJieOaHUsi B KoseOarenbHOM KOHType. Ilepuon cBOOOIHBIX
aneKTpuueckux Kojebanuil. IlepeMeHHbIN 35eKTpUueckuii TOk. ['eHepupoBaHue
anekTpudeckoir sHepruu. Tpanchopmartop. Ilepegada sneKTpuUYEcKON SHEPTHUU.




DneKTpoMarHuTHbie BOJIHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH. [IpuHIUIIBI
panuocsszu. TeneBuaeHueE.

OnrTuka
CBeToBbIC BOJIHBI.

CKOpoCTh CBE€Ta W METOAbl €€ HM3MEpPEHUs. 3aKOHbl  OTPAXKEHUA U
IpeoMJICHUsI CBeTa. BONHOBBIE CBOMCTBa CBETa: AUCIEPCUs, WHTEPPEpEeHLUs
cBeTa, auppakuus cseta. KorepeHTHOCTb. IlomepedyHOCTh CBETOBBIX BOJIH.
[Tonsipu3zanus ceerta.

J1eMeHTbI TCOPHUHA OTHOCUTECJIbHOCTH

[Toctynmatel TEOpMH  OTHOCHUTENBHOCTU. [IpMHIMII  OTHOCHUTEIIBHOCTH
OiinmreitHa.  [loctosHCTBO ckopoctn cBeta. IIpocTpaHcTBO W Bpemsi B
CIEUHUAIIBHOW TEOpPUH OTHOCHUTENBHOCTH. PenstuBucTcKas nuHamuka. CBs3b
MAacCChl C YHEPrUeH.

N3ny4yeHus U CeKTpbI

Paznmuunble BHUABI 3JNEKTPOMArHUTHBIX M3IYYEHUUM W HUX IPAKTAYECKOE
NPUMEHEHHUE: CBOMCTBA M INPUMEHEHHE HH(PpaKpacHBIX, yIbTPadUOJETOBBIX HU
PEHTICHOBCKUX U3JydeHUN. [1IKama 31eKTpOMarHuTHBIX U3JTyUYCHUN.

KBanToBasi pusuka

I'unore3a Ilnanka o kBaHTax. PotorddexT. YpaBHeHHe DUHIUTEHHA IS
dboroaddexra. ®otonsl. I'unoreza ae bpoitiss 0 BOJIHOBBIX CBOMCTBAX YacTHIL.
KoprnyckynsipHO-BOJTHOBOM ~ Ayaju3M. CooTHOIlIEHHE  HEOMPEJEICHHOCTH
['eitzenOepra.Crpoenue atoma. OnbiTel Pesepdopna. KBantossie moctynatel bopa.
Hcnyckanue U norjaonieHre ceera arToMoM. Jlasepsl.

Mogenu CTpOo€HUs AaTOMHOIO siApa: MPOTOHHO-HEUTPOHHAsT MOJEIb
CTpO€HHUs aTOMHOro snpa. Snepubie cuibl. JlepexkT maccel W dHEprus CBSI3U
HYKJIOHOB B sjpe. flnepHas sHepretvka. BiMsiHMe MOHM3HMPYIOLIEW paaualnuy Ha
JKUBBIE OpraHu3mbl. J03a W3Iy4eHMs, 3aKOH PaJMOAaKTUBHOTO pacmaga M €ro
CTaTUCTUYECKUN XapakKTep. DJIEMEHTAPHBIC YACTHIIbl: YACTUIBI U AHTHUYACTHUILIBI.
OyHIaMEHTAJIbHBIE B3aUMOJACHCTBUS

Crpoenue Beesiennoiu

Crpoenune conHeuHoir cucteMbl. Cucrema «3emius — Jlyna». OOmwme
ceeaeHus o ConHie (BHI B TEJIECKOI, BpalleHHE, pa3Mephl, Macca, CBETUMOCTb,
TeMIlepaTypa COJIHIIAa W COCTOSIHME BEIllecTBa B HEM, XHMHYECKH COCTaB).



Hcrounnku sHepruM U BHyTpeHHee cTtpoeHue ConHua. Pusnyeckas MNpupoja
3Be3a. Hama ["anmaktuka (cocraB, CTpoeHME, IBHKEHHUE 3Be3] B l'anakTuke u ee
BpaiteHue). [IpoucxoxaeHne u 3BOIOLNS TATAKTUK U 3BE3].

IToBTOpEHUME.



KounTtpoas ypoBHsi 00yuenusi pusuku B 11 kiaacce

HaumeHnoBanue HcTounuk Komudukarop | KogudukaTtop
pAa3/IECNIOB U TEM EI'D BIIP
KoHnTtponbHas padora | Jlungaktuueckue 3.3.1-3.4.7 4.4-4.5
Nel Matepuansl Puznka 11
«dnexmpomacnumnas | xnacc /| A.E.MapoH,
UHOYKYUSLY E.A.Mapon. — M.:
Kontponsnas padota | M3narenbcTsBo 3.5.1-3.6.12 4.6-4.7
Ne2 «Onmuxar «podar, 2014. 4.1-4.3
KontposbHast pabora | Tematnyeckne 51.1-5.3.6 5154
Ne3u KOHTPOJIbHBIE u
Ned«Keanmosas CaMOCTOSITENTbHBIC
Qusuxay pabotel mo ¢usuke 11
KonrponpsHas padora | kiace / O.M.I'pomuera. | 2.2,1-2.2.11
Ne 5¢ITosmopenue» |— M.: H3natensctBo

«Ox3ameny», 2012 r..

JlabopaTopnasi padora Nel: M3ydeHue 351eKTpOMarHuTHON UHYKIIHH.
JlaGopaTopnasi padora Ne2: VI3MepeHne nokaszaTessi IpeJIOMIICHUS CTEKJIA.
JlaGopaTopnas padora Ne3: I3mepeHue AJIMHBI CBETOBOM BOJIHBI.

JlaGoparopHasi padora Ne4: «3ydyeHne TpEKOB 3apsIAKECHHBIX YaCTUID.




Y4eOHO-MeTOAMYECKOE U MATEPHAIBHO-TEXHHUYECKOE o0eceueHne
00pa30BaTeJbHOIO NMpouecca.
Y4eOHO-MeTOAMYECKHE TOCOOUS ISl YUUTEJ st

— yueOnuk [I'.SI.Msakumes, b.b.byxosues, B.M. UYapyrun «Dusuka»
Kkiaccudeckuit kype. 11 knace» — Mocksa, [Ipocsemienue, 2014 r.

—  Junaxtuueckune marepuansl @usuka 11 xmace / A.E.Mapon, E.A.Maposn. —
M.: M3patenscTBO «/Ipodar, 2014.

— Temaruueckre KOHTPOJBHBIE U CAMOCTOSITEIbHBIE pabOThl Mo ¢usuke 11
kiacc / O.W.I'pomrieBa. — M.: U3marenscTBO «OK3amen», 2012 T.

HNHuTepHeT-pecypcesl

6. Anumaruu ¢pusndeckux oobektoB. http://physics.nad.ru/

7. XKupas dusuka: oOydarorias nporpamma. http://www.int-
edu.ru/soft/fiz.html

10.Ypoxu ¢usuku ¢ ucnonaszoBanuem MHaTepHeTa.
http://www.phizinter.chat.ru/

8. ®wuswuka.ru. http://www.fizika.ru/

9. dwusmka: komnekmus onslToB. http://experiment.edu.ru/

10.®u3uka: 3JIeKTpOHHAS KOJIJICKIIUS OTBITOB.
http://www.school.edu.ru/projects/physicexp




KasiengapHo-treMaTuyeckoe njiaHupoBaHue
10 kaacc (68 yacoB —2 yaca B HeJ1eJ110)
BBenenue (1 yac)

Tema ypoka IIpeamerHblie pe3yabTaThl IIpumepHoe Mara
AoMalllHee
3ajaHHe

Yro usyqaer ¢usuka. @usndeckue | 3HAThL  CMbICI  IOHATHI:  Qu3nueckoe sABieHHe, | KoHcnekr
spneHus. HaOnroneHus v onbIThl. | TUIIOTE3a, 3aKOH, TEOPHs, B3aMMOJEHCTBHE; BKIA[
pPOCCHICKMX M 3apyOE€XHBIX YYEHBIX B Ppa3BUTHUE
(du3uKu.

YMeThb OTIMYaTh TMIIOTE3bI OT HAYYHBIX TEOPUI; YMETh
IIPUBOJIUTH IPUMEPBHIL, IIOKa3bIBaIOIINE, 910
HAOJIIOJICHUSI U JKCIIEPUMEHT SIBJISIOTCS OCHOBOM JUIS
BBIIBW)KEHUS THIIOTE3 U TCOPUH.

Pazen 1. Mexanuka (27 yaca)
Kunemamuka (6 uacos)

Mexanndeckoe aswxkeHud. Cucrema 3parthn pa3inyHbBIE BHUJBI MEXAHUYECKOI'O JIBMIKEHUS 81, 3,
OTCHETA. (Gu3HUeCKil  CMBICT TIOHSATHS  CKOPOCTH; 3aKOHH 3aJaHHC
PaBHOMEPHOIO TIPSAMOJIMHENHOTO JBUKeHHs; ckopoctyl CTp.14, 19

PaBHOMEpHOE ~ JBMDKEHHE  TEIl| cpeqHEH CKOPOCTHM, MTHOBEHHOH CKOPOCTH, ypaBHeHH: §4, 3a/laHue

CKopocTb. YpaBHEHHC 3aBUCUMOCTH  cKopoctd  or  Bpemenu  npy C1p.23
paBHOMEPHOTO IPSMOJIMHEHHOM paBHOIIEPEMEHHOM JIBHKCHUY
ABMKeHUS. PeieHne 3a1aq. OCHOBHBIC XapaKTEPUCTUKU PABHOMEPHOI'O JBHIKCHMUS

['padpuxu PSIMOJIMHEHHOT O Ctp.24-26




PaBHOMEPHOTO JBIKECHUS. PereHue
3aJad.

TCJIa 110 OKPYKHOCTHU

YMerp CTpOUTP W 4YUTaTh TIpapUKA PaBHOMEPHOI(

S | CKOpoCTh  NpPH  HEPABHOMEPHOM | MPSMOJIMHEHHOIO  JBMJKEHHUS, HCHONB30BaTh  3akol §0, cTp.28
JBMKCHUH. MIHOBEHHAS! CKOPOCTb. | CI0KEHHUS CKOPOCTEM MpH pPEUICHUM 3aJad, pellari
Cnoxenne CKOPOCTEN. 3aJlaud  Ha ONpPEJACIICHHME CKOPOCTH Tella M eI

6 | [IpsmonuHeiiHoe KOOPAMHATHI B JIOOOH MOMEHT BPEeMEHH IO 3aJaHHBIN §9, 10,
PaBHOYCKOPEHHOE JBUKECHUE. HAYalIbHBIM  YCIOBHAM, OIPENENATh, KUHEMaTudecku¢ CTp.41.

[ | PaBHOMEpHOE JABMKEHHME TOYKHM IIO | XapaKTEPUCTUKHU TPH PAaBHOMEPHOM IBIKeHWM Tenma 1d §15,
OKPY>KHOCTH. OKPY>XKHOCTH, TPHUMEHSTh IIOJYYCHHBIC 3HAHUS TIPK

8 | Kunematuka aGCOMIOTHO TBEPIOTO | PEIICHUH 3aa4 §16, ctp.61
Tela

9 | Pemienue 3a/1a4 1o TeMe 3agaun 1O
«Knunematukay. TETPAM.

10 | KontpomnbHas pabora Nel [ToBTOpCHM
«Kunematukay. € TeOpUuu

Junamuxa (9 uacos)

11 | OcHOBHOE yTBEpKIeHUE MEXaHUKH. 3HATH/MOHMMATh CMBIC] TOHATHH «uHepuuaabHas u | §18,19
Cua. Macca. Ennauna Maccsl. HEUHEpLMaJIbHAasd cucrema OTCUETaY,

12 | Ilepsrrit 3akoH HeroTOHA. «B3aNMOJICHCTBHEY, «MHEPTHOCTHY, «uHepuus», | §20, ctp.73

13 | Bropoii 3akon HproTona. Tperuii | «Cuaa», «yCKOPEHHE», CMBICI 3akoHOB HbroToHna, | §21,22,23
3akoH HproToHA. «TPaBUTAIMOHHBIE CHUJIBI», «BCEMUPHOE TATOTCHUEY,

14 [ TpuHIATT OTHOCHUTEIBHOCTH «CHJIA  TSDKECTH», «YHPYIOCTb», «)le(bopMauHH», §26.
I amumes. (TPEHHEY,; CMBICTT BEJIMYHMH <OKECTKOCTE,

15 | Cuna TSKECTH U CHiIa BCEMHPHOTO | «KOIQOHUIMEHT TpeHus»; 3aKoH I'yka. §28, cTp.95.




TATOTEHUS. YMerb WUIIOCTPUPOBATH TOYKH MPUIIOKEHUS CHII, UX
16 | Bec. HeBecoMocTs. HalpaBJICHHUE, HAaXOJIUTh paBHOJEUCTBYIOIYIO | §33,  cTp.
HECKOJIBKUX CHUJI, pEIIaTh 3aa4i Ha BeluncieHue cui. | 106
17 | Jebopmarmu u cuibl ynpyroctu. M3mepsars Maccy tena.zmepsars CUIIBI | §34,
3akon I'yka. B3aMMOJIENCTBHS TeN.BhUMCIATE 3HaYeHus cui 10 | ctp.109
18 | Cunnl TPEHUSL. Ha6opaT0pHa;1 HU3BECTHHIM 3HAUCHUSAM MaccC B3aI/IMoz[eI710TBonn1HX Ten | §36,
pa6o’1‘a Nel «I/I3MepeHHe U UxX YCKopeHPIf;I. Brraucnsath 3HaueHUS YCKopeHI/Iﬁ TCJI CTp.l 17.
KOB@)(bI/IHI/IeHTa TPpECHU 110 U3BCCTHBIM 3HAUCHHSIM I[Gf/iCTBYIOHlHX CHUJI U MacCC
CKOJIbKEHHUSI» TeJI.BplUMCIAT  3HAUEHUS  YCKOPEHUMHW Tel 110
U3BECTHBIM 3HAUYCHUSIM JCHUCTBYIOIIMX CHUJI U Macc
Tel.IIpUMEHATh 3aKOH BCEMHUPHOTO TATOTCHUS IIPU
pacuerax CUJI M yCKOPEHUHN B3aUMOAECHCTBYIOIINX TEI.
N3mepATh cuibl B3aUMOJEHCTBUS TEIL.
BpraucisaTe 3HaUCHUS CUII U YCKOPEHUM.
3akouwvl coxpanenus 6 mexanuke (7 4acoe)
19 | Umnynsc.  3akoH  coxpaHEHHs 3HATH/IIOHMMATBH CMBICT TOHSATHH «UMIYIbC Tenay, §38
MMITYJIbCA. CUMITYJIbC CWJIbD», 3aKOHAa COXPAHCHUS HWMIIYJIbCA,
20 | Pemenne 3a1a4 Ha 3aKOH | «paboTay, «MeXaHUYecKas SHEPTus», CMbICI MOHATHUAS39, crp.129-
COXpPaHEHHS UMITYJIbCA. SHEPIrUH, BUJbI SHEPTUU U 3aKOHA COXpaHeHus sHepruu (140
21 | Mexanunueckas paboTa MMOIHOCTH YMETh BBIYMCIATH HM3MEHEHHE HMMIIylbca Tena npH (§40, crp.134
CHUJIBI. yaape O  TOBEPXHOCThb,  BBIYHCIATH  paboTy,
22 | KuneTnueckas SHEPrHsl NOTCHIMAIBHYI0 W KHHCTHYECKYIO OHEpruto Tena, §41, crp.139
23 | Pa6ora CUJIbI TSOKECTU u | OIIMChIBATh H OOBSICHATH npouecCcbl MU3MCHCHUIA §43

YOPYTOCTH.

KMHETUYECKOW M IMOTEHUHMAJIBHOM JHEPIUM TeJla IPHU




24 | TloreHuuanbHas OJHEpPrus. 3aKOH | COBEPIICHUH PabOThl, MPUMEHATh MOJy4YeHHbIe 3Hanus |§ 44, 45,
COXpaHEHHMS SHEPTUU B MEXaHUKE. | U YMEHUS NPU PEIICHUU 3a]1a4. cTp.145, 148
25 | JJaboparopHas pabota Ne2 | [IpuMeHATH 3aKOH  COXpaHeHHMs uMmImynbca i [loBTopenue
«M3yyeHne 3akoHAa COXPAHCHWs BBIYMCIICHHS  M3MEHEHHIl CKOPOCTEM Tel IpU HX [TCOPHH
MEXaHUYECKON IHEPTUN. B3aUMOJECUCTBUAX.BpiunciasaTe  paboTy cun  u
26 | KontponbHas pabora Ne2 | u3MeHeHHe KMHETUYEeCKOH dHepruu Tena. Beraucnars [Tosropenue
«JIluHamMuKa. 3aKOHbI COXpaHEHMs Bl IOTCHIUAIBHYIO DSHEPrUI0 TEJI B TI'PaBUTALIMIOHHOM TEOpHUU
MEXaHHUKE» nosne. HaxonuTh NOTEHIMANBbHYIO SHEPTUI0 YHPYTo
nehOpMUPOBAHHOTO TeJa M0 M3BECTHOM AedhopMaiivu
U KECTKOCTH Tena. IIpuMeHsSTh 3aKOH COXpaHEHUs
MEXaHUYECKON SHEPruyd NpH pacuyerax pe3yJbTaToB
B3aMMOJICUCTBUN TEI TPAaBUTAIMOHHBIMU CUJIAMH H
CUJIaMU YIPYTOCTH.
Cratuka (3 gaca)
OcHoBBI rUApPOMEXaHNKE(2 yaca)
Pa3znen 2. OCHOBBI MOJIEKYJ/JISIPHO-KUHETHYECKOM Teopun u TepMoauHamMuku(174acos)
OcHo06bl MONIEKYNAPHO-KUHemuuecKkoi meopuu (74acos)
27 |OcuHoBHble iosiokeHust MKT. | 3HaTh/MOHMMATB CMBICHT TOHATHN «BEIIECTBO», «aTomy», §53, ctp.179
«MOJIeKyNay, «IudPy3us», «MEKMOJEKYJISIPHbIC CHUIIbIY,
ocHOBHbIe TonoxkeHuss MKT, cTpoeHne u CBOMCTBa ras3os,
28 | bpoynosckoe ABIKCHHC. | yepmkocTel M TBEpHBIX  Tel,  CMBICT  TOHSTHH §53, 56
Cuibl B3aMMOJIEHUCTBUS

MOJIEKYI.

«TeMIepaTypay», «adCONIOTHAS TEMIIEPATYPa», CBA3b MEXKITY




29 |OcHoBHoe ypaBHeHne MKT aOCOJIOTHOM TeMIlepaTypol raza u cpenHel KuHetudeckoi [§57, ctp.192
SHEPruer NIBWKEHHS MOJIEKYJ, ocHOBHOe ypaBHeHne MKT,
30 [Temmepartypa. Dueprusi OCHOBHOe  ypaBHeHue  UI;  3aBucumocts  mexny (§59,60,
TEIUIOBOT'O JBHXKEHUSI MOJIEKYJI. | MAKPOCKOITMYECKUMU rapaMeTpaMu (p, V, T), crp.203
XapakTepU3yIOIIUMHA COCTOSIHHME Ta3a, CMBICI 3aKOHOB
boina — Mapuorra, [ei-JIroccaka wu Ilapnsa. Ymers
OOBACHATH (pU3MYECKUE SBICHUS HA OCHOBE MPECTaBICHUIN
31 | Ypasuenue cocTostHps | © CTPOCHMM BEIICCTBA, PelliaTh 3aJadd Ha ONpeAeeHHe §63, crp.211,
WIIEaTbHOTO Ta3a Yyuciaa MOJIEKYJ, KOJMYECTBa BEIIECTBA, MAacChl BEIIECTBA U 213
MacChl OJHOW MOJIEKYJIbl, OOBSCHSTH CBOWCTBA Ta30B,
32 | TasoBble 3aKOHBL KUJIKOCTEW, TBEPABIX TEI HA OCHOBE HX MOJIEKYJIIPHOTO § 65, cp.
CTPOCHUS, TPUMEHSITH MOJYUYEHHbIC 3HAHUS NJI PEUICHUS 220,223
33 | Jlabopatopnas  pabora  Ne3 3a/1a4, yKa3blBaTh MPUYMHHO-CJICJACTBEHHBIC CBSI3U MEXITY llosToperue
«IKClIepHMEHTalIbHAS _ | busnyeckMMM  BENMYMHAMH,  BBIYUCIATH  CPEIHIOKO reopun
TpOBCpKa 3aKoHa Teit- KHHETUYECKYI)  DHEPrUI0  MOJIEKYJ TpU  HU3BECTHOU
JIroccaka» TeMIepaType.
34 | KonutponpHass pabotra  Ne3 IToBTOpEHUE
«OcHoBel MKT» TEOPUHU
B3aumnwie npespawenua ryncuokocmeii u 2a3oe6 (2 uaca)
35 | Haceimennsiii nap. JlaBinenue | 3HATH/MIOHUMATH CMBICJI MTOHATHI «KUIIeHuey, | §68, 69
HACBIIIEHHOTO Mapa. «UCTIAPEHUEY, «mapooOpa3zoBaHUey, «HachleHHsiit | Ctp.227
36 | BnaxxHocTh Bo3myxa nap»,«0THOCUTEIbHAS BJIYKHOCTBY, «mapuuansHoe | §70,  crp.
JABJICHHUEY, YCTPOICTBO U MPUHIIUI JEUCTBUS TUTpoMeTpa u | 234.

MICUXPOMETpPaA

YMeTh OMUCHIBATH M OOBSCHATH MPOIECCHl HCHApEHHS,




KHIICHUA W  KOHIACHCAIMM, HU3MCPATH OTHOCHUTCIIbHYIO

BJIQAJKHOCTBb BO3yXa

Pa3znen 3. OcHoBbI TEpMOAUHAMUKH (7 YacoOB)

37 | BHyTpeHHsIs SHEpTUS.

38 | PaboTta B TepMOIMHAMUKE.

39 | KonmuectBo TEILIOTHI.
YpaBHeHHne TEIJI0BOTO
OaytaHca.

40 | Pemenue 3a1ay Ha ypaBHEHHE
TEeIJI0BOro OanaHca

41 | Iepssiit 3aKOH
TEPMOJAUHAMUKHU. Bropoii
3aKOH TEPMOAMHAMHUKA

42 | Ipunamun nevicteus u KITJ]
TEIJIOBBIX JIBUTATEICH.

43 | Pemenue 3amad 1O TeMe
«OCHOBBI TEPMOJAMHAMUKH

44 [KoutponwsHasi pabota Ne 4 Ha

TEMY «OCHOBBI

TCPMOANHAMUKI

3HaTH/IOHMMATH CMBICH MTOHATHN «BHYTPEHHSA

SHEPTHUS, «KOJTMIECTBO TETIIOTHI», «ynenbpHas
TEIJIOEMKOCTh», (OPMYITYy JJii BBIYMCICHHUS BHYTpPEHHEH
rpaguueckuii  croco0 BBIYUCICHUS PaOOTHI

IEPBOTO 3aKOHA

3dKOHa TCPpMOIWMHAMHUKH I

DHEPIHUH,
ra3a,CMbICII
(opMyIUPOBKY MEPBOIrO
M30IPOLIECCOB,CMBICT

TEPMOJIMHAMUKU,YCTPONCTBO

TEPMOINHAMUKH,
BTOPOTO 3aKOHa

u TIPUHLINATL NEUCTBUS
TEIJIOBOro ABUTraresns, Gpopmymny s Beranciaenus KITI.
YmMmerbpemars

TEIJIOTHI, pabOThl U U3MEHEHUSI BHYTPEHHEH SHEpPTrUM Trasa,

3aJa4n C BBIYMCIICHHCM KOJIN4YCCTBa

BeIUMCIIATH KIIJ] TermmoBbIxX aBUraTesne.

§73, ctp.245
§74, ctp.248.
§76
8§77,
cTp.256
§78, 81,
cTp.259.
§82, crp.
273
3agaud B
TeTpaau
IToBTOpEHU
€ TeOpUu

Pa3nen 4. OcHoBBbI JiekTpoanHaMuku (16 gaca)
Inekmpocmamuxa (6 wacos)




45 Bapsn.  3akoH  COXpaHEHUs
3apsia.

46 | 3axon KymoHna.

47 | DnexTpuyeckoe oJe.
HanpsxkennocTsb

48 |Ilome TowewyHoro  3apsna,
cthephl. [TpunIMI
CYTIEPIIO3UIIHH.

49 | IloTenmnuanpHas HEPrust
3apsiKeHHOTro Tena B O11

50 | ITorenmuain. Pa3Hoctb
MOTEHITUAJIOB.

51 | CBa3b MEXTY
HaIPSHKEHHOCTHIO U
Pa3HOCTHIO TTOTCHITNAJIOB.
DKBUITOTEHITHATHHBIC
MTOBEPXHOCTH

52 | Pemenne 3ajad 1o  TeMe
«lToreHmanpHas DHEPTHUS.
Pa3nocTh norennumanos»

53 | DIIEKTPOEMKOCTb.
Konpgencarop.

94 | DHeprus 3apSKEHHOTO

KOHACHCATOpa

3HaThL/MOHUMATH CMBICJI (1)I/IBI/I‘ICCKI/IX BCJINYHH:

«BJ'IGKTpI/I‘{CCKI/Iﬁ 3apsaa», ((SHCMCHTapHBIﬁ C-)JIGKTpI/I"IGCKI/Iﬁ

§84, c1p.281

3apAa»; CMBICII 3dKOHA COXpAaHCHUA 3apsaa, (I)I/ISI/IIIGCKI/Iﬁ

§85, c1p.285

cMbICa 3akoHa KynoHa W TpaHHIBI €r0 NPUMEHUMOCTH,

CMBICJI MOHSITHH «MaTCpus», «BCLICCTBO», (II0JIC»,

§88-89,
c1p.294, 297

HaHpH)KéHHOCTI/I CHJIOBBIX JIMHHUH QJICKTPHUYCCKOIO I10JIA,
BHCpFeTI/I‘-ICCKOﬁ XApPAaKTCPHUCTHUKHU  JJICKTPOCTATHYICCKOI'O

ImoJsi, CMBICII  BCIIMYHUHBI  «QJCKTPpHUYCCKAA  CMKOCTL»,

§90, ctp. 302

(1)PI3H‘1€CKI/IX BCIIMYHUH
QJICKTPHUYCCKOTO ITO0JIA

«II0TCHL KA, «pa60Ta

§93, ctp. 310

YMers OOBICHSTH MpoOeCC IBJICKTpU3alunu TCJI, BBIYHUCIIATH

CHUJIy KYJOHOBCKOTO B3aMMOJACHCTBUS, NPUMEHATH IMpH]

§94, c1p.313

pPELIEHNN 3a/1a4 3aKOH COXPaHEHUs JJIEKTPUYECKOro 3apsia,
3akoH KyiioHa, omnpenenste BEJIUMYUMHY W HaAIpPABJICHUE
HaIPSDKEHHOCTH  AJIEKTPUYECKOTO TIOJISI TOYEYHOI'O 3apsa,
IIPUMEHATH IPUHLIUIT CYTIEPIIO3ULIMN AJICKTPUYECKUX TTOJICH IS

pacdyeTa HaNpsDKEHHOCTH, BBIYUCISTH padOTy TMOJS U

§95, cTp.320

MMOTEHUHAJI TOJII TOYEYHOrO 3apsifia, BBIYUCIATH EMKOCTH
IIJIOCKOTO KOHAECHCATOPA,
IPUMEHSTh TOJYyYCHHbIE 3HAHUS U YMEHHUS IIPU PELICHUU

§96, 3a1aum B
TeTpaau

OKCIICPUMCHTAJIbHBIX, Fpa(l)I/I‘IeCKI/IX, KadC€CTBCHHBIX H

PaCUCTHBIX 3a/1a4.

§97, cTp.329

§98, c1p.330




3akouvl nocmosannozo moka (buacoe)

95 [DneKTpUYEeCKUi TOK.
Cwuna Toka
56 | 3akon Oma Jij1s1 y9acTKa Ieu.
ConpoTtusieHue
57 [PnexTpuueckue LETIH.
[TocaenoBaTenbHOE 5|
napauieIbHOE COCAUHECHHC
MPOBOTHUKOB.
58 [Pemenue 3agau Ha 3axkoH OMa U
COEIMHEHUE IMPOBOIHHUKOB.
59 | PaGoTta u MOIIIHOCTD
MMOCTOSIHHOT'O TOKA.
60 | DC.
3akoH Oma 1151 MOJTHOM 1ETIH.
61 UlabGopatopnas pabotra Ne4.
«3mepenue C |
BHYTPEHHETO  COINPOTHUBIICHHUS
MCTOYHHMKA TOKa.
62 | KontponpHasi pabora Ne 5.

«3aKOHBI TIOCTOSHHOTO TOKa.

3HATH/MIOHMMATH CMBICT MOHATHH «3JIEKTPUYECKHI TOK»,

«HMCTOYHHK TOKa», YyCIIOBUA CymeCTBO-BaHUA

§100,
ctp.334

QJICKTPUYCCKOIoO TOKa, CMBLICII BCINYHUH

CHAIIPSAKCHUC» .CMBICJI 3dKOHA Owma A1 ydaCTKa ICIIH,

«CHJIa TOKa»,

§101,
337

CTp.

YMCTDb OIIPCACIIATE COIIPOTUBJIICHUC ITPOBOJHHUKOB, (bOpMYJ'Iy
3aBUCUMOCTH COIIPOTHUBJICHUA ITPOBOJHHKA oT €ro
TCOMCTPHUUCCKUX PA3sMCPOB M pPOJda BCUISCCTBA, U3 KOTOPOIoO

OH HU3TOTOBJICH, 3aKOHOMCPHOCTH B 11(S705:0:¢ C

§102,
340

CcTp.

IIOCJICA0BAaTCIbHBIM )51 mapajyiCJIbHbIM COCIUHCHUEM

IIPOBOJHHUKOB, CMBICJI MIOHSITUI «MOITHOCTBb TOKa», «pa60Ta

§103,
ctp.342

TOKa», (OopMyIHpoBKY 3akoHa Oma i TOJHOW IenH,
IJIAHUPOBATH JKCIEPUMEHT W BBINIOJHATH H3MEPECHUS U

§104,
ctp.345

BBIYHCIICHUS.
YMmerhb coOHMpaTh 3JIEKTPUYECKHUE LENMU C TOCIEN0BATENbHBIM

§105,
ctp.350

106,

U napaliCJIbHbIM COCAMHCHUEM IMPOBOJHUKOB, IMPHUMCHATDH

Opyu  pelieHud  3aaad

napaJui€JIbHOrO COCAMHCHUS IIPOBOAHUKOB, PCHIATH 3aAda4YU C

3aKOHBI ITOCJIICAOBATCIBHOI'O W

INPUMCHCHHUCM 3dKOHa Owma IJT yd4aCcTKa el U MOJTHOM|

yop.19
(5,9,10).

OCIIN, YMCTh OIIPCACIIATD pa60Ty u MOIIIHOCTB|
QJICKTPUICCKOI'O TOKa Ipu mapauiCJibHOM n
mocjaca0BaTCJIbHOM COCIMHCHUMU IIPOBOJHUKOB, H3MCPATH

DJIC u BHYTpEeHHEE CONMPOTUBIICHUE MCTOYHHMKA TOKA, 3HATH

dbopmyaupoBKy 3akoHa OMa sl TOJTHOM LIeTH.




Inekmpuyeckuii mok 6 paziuunvix cpeoax (64uacos)

63

3H€KTpI/I‘—ICCKaH IMPOBOJAUMOCTH|
Pa3JINIHbIX BCIICCTB.

[IpoBOAMMOCTH METAILIIOB.

64

3aBHCHUMOCTD COIIPOTHUBJICHUS]

IMPOBOJHHKA OT TCMIICPATYPHbI.

65

TOK B MOJIyIIPOBOTHUKAX.

66

DIJIEKTPUYECKAN TOK B BAKYYME.
DNEKTPOHHO-ITy4eBas TpyOKa.

67

DIIEKTPUUECKUIA TOK B

PKHIKOCTAX. 3aKoH

DJICKTPOJIN3a.

68

DJIEKTPUYECKUT TOK B Ta3ax.

HecamocTosTepHbIH 15|

CaMOCTOSTENIbHBIN Pa3psIbl.

3HaTh, 3HAYCHHE CBCPXIIPOBOAHHUKOB B  COBPCMCHHBIX|

TCXHOJIOTHAX,

YMmerp OOBACHATH NPHUPOAY DIIEKTPHUUECKOTO TOKAa B

§108

METaJl1ax, 3HaTh/ TIOHUMATh OCHOBEI BJIGKTpOHHOﬁ TCOPHUH,
YMCTb 00BIACHSITH IIPUYNHY YBCIUYCHUA COIIPOTHUBJICHUA

§109,
cTp.361

MCTAJJIOB C pOCTOM TCMIICPATYpPhbI, OIIMCBIBATH U O0OBACHSTH

§110,

YCIOBHUA U IIPOLCCC IIPOTCKAHHUA J3JICKTPHUYUCCKOI'O pa3psada B

MMOJYIIPOBOJAHUKAX, BaKYyMC, JXKHIKOCTH, TIa3ax, 3aKOHBbI

§112

@apajnes, mpouecce

IPUMEHEHUE.

QJICKTPOJIM3a M C€ro TCEXHHUYCCKOC

§113,
379

CTp.

§114

Pe3eps 2 yaca

HUTOI'O 68 uacos




KanenaapHo-rematudeckoe mianuposanue 11 kiacc.

70 yacoB (2 yaca B HeJ1eJII0)

Ne Tema IIpeameTHbIi pe3yabTaT IIpumepH Hara
oe Ilnan | dakr
JAOMAIllHe
e 3aJ1aHue
I'naBal « MarauTHoe noJjie» (5 4yacoB)
1. | B3aumojelcTBUE TOKOB. JlaBaTh ompeneneHus:0qHOPOIHOE MATHUTHOE TMOJIE, BEKTOP
JlabopaTtopHas pabota Nel. MarHuTHOM  WHAYKUMHM;  OnuckiBaTh  ONBIT  OJpPCTEAa;
«Habmronenue nencTBust MPUMEHATh TpaBWIO OypaBuMKa JJisI KOHTYPHBIX TOKOB.
MArHUTHOTO MOJISI HA TOK». OnuceiBaTh TOBEICHUE pPAMKH C TOKOM B OJHOPOJIHOM
2. | BekTop MarHuTHON WHIYKIIHH. MarHMuTHOM  MOJI€;  ONPENENsATh  HAmpaBliCHUE  JIMHUU
JluHuM MarHUTHOW UHAYKITUU MarHUTHOM WHAYKIMU, WCMOJb3ysl TpaBWiio OypaBuMKa
3. | Cuna Amrmiepa (JteBO#t pPyKH); HMCCIIEIOBATh JACHCTBHE MarHUTHOTO TIOJIS Ha
IMPOBOJHUK  C  TOKOM.Bprumcnsare  cuiy  Jlopenua.
4. | Cuna Jlopenna AHaIM3UpOBaTh B3aUMOJICHCTBUE IBYX NapaJJICIbHBIX TOKOB.
BpiunciaTh MarHUTHBIM TMOTOK, WHIYKTUBHOCTH KAaTYUIKH,
5. | Pemenue 3agay mo teme

«MargamuTHoe moJe.

OHCPIrur0 MarHUuTHOI'O HOJ'ISI.HpI/IMCHHTB IMOJIYUYCHHEBIC 3HAHUS

K PCHICHHUIO 3a1a4




I'naBa 2 «eKTpOMArHUTHAS HHAYKUIM» (6 4acoB)

6. | SIBmeHUe AIMEKTPOMAarHUTHOM HaGnrogate  siBIIGHWE  SJIEKTPOMArHWTHOW — WHIYKIIWM;
WHIYKITUU. MarauTHBIN TTOTOK. MPUMEHATh 3aKOH  DJICKTPOMArHUTHOM  WMHIAYKIUU IS
3aKOH 3JIEKTPOMarHuTHOM pemienus 3amad. MccnenoBarh 3aBucuMocth DJIC MHIYKIIUH
WHIYKITAH. OT CKOPOCTH ABWKEHHS MPOBOJHUKA, €r0 JUIMHBI U MOIYJIsS

/. | HammpaBneHue HHIyKIIMOHHOTO BEKTOpaMarHuTHOW uWHAyknuu.HaGmogate W OOBICHATH
Toka. [IpaBuio JleHa. BO3HUKHOBEHUE HWHIYKIIMOHHOTO TOKa MpPH 3aMbIKaHUU U

8. | Camomuaykuusi. UHIyKTHBHOCTh. | PA3MBIKAHWU LENH. YMETh HAXOJUTH ITyTH PELICHUS 3a/1a4 Ha

9. | Jlaboparopnas pabota Ne2. 3JICKTPOMATrHUTHYIO UHIYKIUIO.

«3yuenue siBiieHUs
AJIEKTPOMArHUTHOW WHTYKIIUN.
10. | DEeKTPOMAarHUTHOE TOJIE.
11. | KontponbHas padota Nel.
«MarnurtHoe mozJie.
DJIEKTpOMarHuTHasI UHTYKITUS.
I'naBa 3 «aeKkTpoMarHuTHbIie Kojaedanus» (9 yacos)
12. | CBoOoaHBIC U BBIHYK/ICHHBIC JlaBaTh ompenesieHHe TOHSTHUS — AaKTUBHOE, €MKOCTHOE H

QJICKTPOMArHuTHBIC KOJIEOaHHS.

HHAYKTUBHOC COIIPOTUBJICHUA, Boeraucaars ﬂCﬁCTBYIOHICC




13.

KonebaTenbHbIil KOHTYP.
[IpeBpaienne 3HEprun Npu

QJICKTPOMAIrHUTHBIX KOJICOAHMSIX.

14. | IlepemeHHBIN PIECKTPUUECKUHN TOK.

15. | AKTUBHOE COIIPOTHUBIICHHE.
JlelicTByroniee 3HaUEHUE CUJIBI
TOKA W HAPsHKCHUS

16. | KoHngencaTtop B 1enu mepeMeHHOTO
TOKa.

17. | Karymka uHIyKTUBHOCTH B 1ETH
MIEPEMEHHOTO TOKa

18. | [Ipomw3BoACTBO, IIepeaava u
WCIIOJIb30BaHUE AICKTPUUSCKOM
SHEPTUU

20. | Pemenue 3agad mmo reme
«IJEKTPOMArHUTHBIC KOJICOAHHMS

21. | Pemenue 3agad 1o TeMe

«DNEKTPOMATrHUTHBIE KOJICOAHU S

3Ha4YCHUA CHJIbI TOKa 151 HaIIPAKCHUA, CMKOCTHOC
COIIPOTUBJICHUC KOHACHCATOPA, MHAYKTHBHOC COIIPOTUBJICHUC

KaTyIIKH.




I'naBa 4 «J1eKTPOMATrHUTHBIE BOJHBD) (2 4yaca)

22. | DKCIIiepuMEHTaIbHOE OOHApYKEHUE
3IIEKTPOMATrHUTHBIX BOJIH.
23. | Ilpunnumnel paauocBszu. [loastue
0 TereBUaACHUU. Pa3Butue cpeacTs
CBS3U
I'naBa 5 «I'eomeTpu4eckasi onTuka (8 4acon)
24, CkopocTts cBeta. [Ipunimn OOBACHATH NPSIMOJIMHENHOE PaCIIPOCTPAHEHNE CBETA C TOUKH
['toiireHc. 3akOH OTpaXEHUs CBETA. | 3pEHUS BOJHOBOM TEOPHUH; CTPOUTH M UCCIEN0BATh CBOKMCTBA
25. 3aKoH MPEIOMIICHHUS CBETA. M300paxXeHHsI MPeMETa B TUIOCKOM 3epKaie. OObSICHITH
[TonHOE OTpaxeHue 0COOEHHOCTH MPOXOKJCHUS CBETA Yepe3 rpaHmlIly paszesa
26. |Pemenne 3amady Ha  3akoHBI | cpell. U3MepsaTh nmoka3aTenb NpeJoMIICHUs CTEKIIA;
OTpa)Ke€HMs ¥ NIPEJIOMIIEHHS CBETa. | HAOIIOAaTh M 0000IIaTh B IPOLIECCE DKCIIEPUMEHTAIBHON
27. | JJabopaTopHas pabota Neo3 | nestenpHOCTH. Habmonath nucnepcuio cBeTa;uccie0BaTh
«3mepenne moKasaTesis | COCTaB 0esoro cBeta; HaOM01aTh Pa3IoKeHUe OeIoro cBeTa B
IPETOMIICHHUS CTEKIIA» cnekTp. [IpuMeHsITh 3aKOHBI OTPAXKEHUS U TIPEIIOMIICHUS
28. | Jlunssl. ITocTpoeHne n3obpaskeHus | CBETa MpHU pereHnu 3a1a4. CTPOUTh X0 JIydeH B
B JIMH3aX. coOuparolei JTMH3€e; BBIYUCIAT ONTUYECKYIO CHITY JIMH3HI.
29. | ®opmymna TOHKOM mun3sL. | OTpenensaTh BETUUYUHBI, BXOAAIIUE B (OPMYITY TOHKOM




YBennueHue JIMH3bI

JIMH3BL; XapaKTepHU30BaTh N300paKeHUs B COOMpArONIei

30. | JIaGopaTopHas pabota Ne4 | nunze. PaccuntsiBaTh (POKyCHOE pacCTOSIHUE U OMITUYECKYIO
«OnpeaeieHue ONTHYECKOW CHIIBIM | CHILy CUCTEMBI U3 JIBYX JIMH3; HAXOAUTh I'papUueCKy II1aBHbIHI
dbokycHOro paccTosHusA | POKYC ONTHYECKON CUCTEMBI U3 JIBYX JIMH3
coOuparolen JTUH3bD) YMeHue peniars 3a1a4u

31. |Pemenue  3amau 1O TEME
«I"eomeTpuueckast ONTHUKa»

I'naBa 6 «BoJsiHOBasi onTHKa» (7 4acoB)

32. | ducmepcus cBeta OnpenensiTh YCIOBUS KOTEPEHTHOCTH BOJH. OOBACHATDH

33. | Uutepdepenmus crera yCIIOBUS MHUHUMYMOB M MaKCHUMyMOB TpU HHTEpPEpEeHIINH

34. | Dudpakuus cBeTa. | CBETOBbIX BOJIH. HaOmionate uHTEp@eEepeHlHo CBeTa.
JudpakunoHHas pelierka HaGnrogaTte nudpakiuio cBeta Ha WENH U HUTH; ONPEAEIIATh

35. | JJabopaTopHas pabora Ne5 | ycaoBHE TPUMEHUMOCTH MPUOIMKEHUS T'€OMETPUUECKOMN
«/3MepeHne  JUIMHBI  CBETOBOM | ONITHKH
BOJTHBI» Habmromate mHTEpEPEHIINIO CBETa HAa MBUIBHOW IUICHKE WU

36. | Pemienme  3amad = mo  Teme | AMUQPAKIMOHHYIO KapTHHY OT JBYX TOYEUYHBIX HCTOYHHMKOB
«BoHOBas ONITHKAY CBETa TMPHU PACCMOTPEHUH WX 4YEpe3 OTBEPCTHUS Pa3HBIX

37. | Pemienne  3amauy = mo  TeMe | AMaMeTpoB. OnpenenAars ¢ IOMOWIBI0  IM(PAaKIMOHHOM




«BonHoBas onTuka» pEIIETKH  TPAaHULbBl  CHEKTPAaJbHOW  YYBCTBUTEIBHOCTHU
38. | KoutpompHast paboTa 10 TeMe | UEJIOBEYECKOIo IJa3a; MPUMEHATh YCIOBUS NU(PAKIIMOHHBIX
«OnTuka» MaKCHMyMOB U MUHUMYMOB K PELICHHIO 33]1a4. 3HAKOMUTHCS
C IU(PPAKIIMOHHON PEUIETKON KaK ONTUYECKUM IPUOOPOM U ¢
€€ MOMOIIBIO U3MEPSTH JUIMHY CBETOBOM BOJIHBIL. [IprMeHATH
HOJTyYEHHbIE 3HAHUSAK PELICHUIO 33/1a4
I'naBa 7 «M3/1y4eHune U CIEKTPbI»
39. |Bumst wum3nydenwit. MctouHumku
CBETA.
40 | Bugsl cnektpoB. CrekTpaibHBIN
aHaJIu3.
41. | JlaboparopHas pabora No6
«HaOmronenne  CIUIOWIHOTO |
JIMHENYaTOro CIIEKTPa
PA3JIEJI KBAHTOBAS ®U3UKA
42. | ®oTodrddekr. Teopus | DopmynupoBaTh KBAaHTOBYHO rumnore3y I[lmaHka,  3aKOHBI
dboTorddexra. dboTodrddexTa; pacCUMTHIBATH MAKCUMAJIbHYIO KUHETUUYECKYO
DHEPTUIO DJIEKTPOHOB mpu (hotodddexre. M3bICKUBATh MyTH
43. | Pemenne  3amau 1m0 TeMe | pemieHus 3amad  no TemMe «Doroaddext». [IpuBoauTh




«Dororpdext»

44. | PemeHue 3a1a4 1o TemMe
«Dotordppexr»

45. | CtpoeHue aToma. OnbIThI
Pezepdopna.

46. | I[locrynatsl bopa.

47. | Pemenue 3aga4d mo reme « ATOMHAast
(1176370 0

48. | OTKpBITHE PaMOAKTHBHOCTH.
Bunpl n3nydyennit. PagrnoakTuBHbIE
TIpEeBpAIICHHUSI.

49. | 3akOH paJMOAaKTHBHOTO pacrmaja.
[Iepuon nosypacnana

50. | Ctpoenue sapa. SmepHBIC CHIIBL
DHeprus CBs3M B sAJIpeE.

5l. | SAnepubie  peakuuu.  JleneHue
ypaHa. LlenHbie peakuuu.

52. | Pemenne  3agady  Ha  3aKOH

PaguO0aKTHBHOTO pacrajza 5

A0Ka3aTCJIbCTBA HAJIIMYKUA Y CBCTA KOPITYCKYJIIPHO-BOJIHOBOI'O

oyaau3Ma cBoiicTB.O0CYy)aaTh pe3ynbTar omnbITa

Pesepdopna.




AACPHBIC PCaAKIIUU.

I'naBa «Acrponomus» (7)

53 | Conneuynas  cucrema. 3akosbl | Mcmons3oBath MHTepHeT Anis  MOMCKAa  HM300pa)KeHHI
JBUKEHUS IIJIAHET ACTPOHOMUYECKUX CTPYKTYpP; MOSCHATh (PU3UUECKUM CMBICI
54 | ConHue ypaBHEHUS ®puamana.Knaccupunuposatsb HIEPUOJBI
55 | Miteunslii myTh ool Bceenmennoll.  BeicTymaTte ¢ foKIagaMM U
npe3eHTauusIMy. BricTynaTe ¢ TOKJIajaMy U IPE3EHTalUAMU
OueHuBaTh BO3pACT 3BE3[ M0 MX MAacce; CBSI3bIBATH CHUHTE3
TSOKETBIX DJIEMEHTOB B 3BE3JaX C HX pPACIOJIOKEHUEM B
tabauie MenneneeBa. BeictynaTs ¢ qokiaagaMu
7. Paznea «O06o0mariee nosropenue» (31)
56 | KunemaTtuka maTepuanbHON TOUKU. | Pemate 3amaun Ha pacueT (U3MYECKUX BEJIWYWH, aHaiu3 | 3aJaud B
IPOLECCOB U (PU3UUECKUX SIBJICHUM. TeTpaau
57 | JluHaMuKa MaTtepuaabHON TOUKHU.
58 | 3aKoHBI COXpaHEHUS




59 | lunamuka MePUOANIECKOTO
JBYDKECHUS

60 | PemsgTuBHCTCKas MeXaHHKa

61 | Cratuka

62 | MonekynsapHO-KMHETHYeCKast
TEOpHS UJIeaTbHOIO rasa.

63 | TepmoanHamuka

64 | XKunkocts u map

65 | TBepmoe Temo

66 | MexaHn4ecKue M 3BYKOBBIE BOJHBI.
3agauyn B TETpaau

67 | Cuibl AIEKTPOMArHUTHOTO

B3&PIMO)1€I>10TBH$I HCETIOABHKHBIX

3apsiIOB.




68

SHCpFI/I}I QJICKTPOMAruouTHOI O
B33HMOI[CI>10TBH$I HCIIOABHNKHBIX
3apsAa0B.

Pe3epB — 2 yaca




