Pabouast mporpamma 1o pusnuke

10 kaacc

[Tporpamma o pusuke st 10-11kmaccoB cocraBiieHa B COOTBETCTBHH ¢: DerepaibHBIM 3aKkoHOM 00 0Opa3zoBanuu B Poccuiickoit @enepanuu (ot 29.12.2012
N 273-D3 (pex. ot 29.07.2017)), TpeboBanusimu denepaabHOTO TOCYIAPCTBEHHOTO 00pa30BaTeILHOTO CTaHaapTa cpeanero oodiero oopazosanus (OI'OC
COO); TpeboBaHMSIMH K pe3yJIbTaTaM OCBOEHUSI OCHOBHOM 00pa30oBaTebHOM NpOrpaMmbl (JINYHOCTHBIM, METANPEIMETHBIM, IPEIMETHBIM); OCHOBHBIMU
MOIXO0JIaMU K Pa3BUTHIO U (JOPMUPOBAHUIO YHUBEPCAIbHBIX yueOHBIX aevicTBuid (Y'Y []) mist cpeanero ooiero oopa3oBanusi, ¢ IpoOrpaMMoi JIst cTapiieit
mkonbl 10-11 kmace 6a30Bs1ii ypoBens .S Mskumes. CoGuroieHa mpeeMcTBEHHOCTh ¢ deiepabHbIM TOCYapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAaPTOM
OCHOBHOT0 00111eT0 00pa30BaHus; YUYUTHIBAIOTCS MEKIIPEIMETHBIE CBS3H, & TAKKE BO3PACTHBIC U IICUXOJIOTUYECKHUE OCOOCHHOCTH IIKOJIBHUKOB.

Henassmu peanuzanuu OCHOBHOW 00pa30BaTeNbHOM MPOrpaMMBbl MO (GU3HKE SIBISIFOTCS:
® JIOCTHKCHHE BBITYCKHUKAMH TUIAHUPYEMBIX PE3YJIbTaTOB OCBOSHUS Kypca (U3HKH;

[IpenycmaTpuBaeTcs pelieHue CleAyIONX 3a1a4.

e o0ecreyeHne COOTBETCTBHSI OCHOBHOW 00pa30BaTeNbHON MporpaMMel Tpebosanusam denepabHOro rocyJjapCTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa
OCHOBHOT'0O 00111eT0 00pa30BaHus;

e oOecneueHre A(p(HEKTUBHOIO COYETAHMS YPOUHBIX U BHEYPOUHBIX (POPM OpraHu3aluu y4eOHbIX 3aHIATHH 10 PU3UKE;

® OpraHM3alMI0 UHTEJUIEKTYalbHbIX COPEBHOBAHUMN, POEKTHON U y4eOHO-UCCIIEI0BATEIbCKOM 1€ATEIbHOCTH;

® COXpaHEHHE U YKPEIUIEHHEe (PU3UIECKOro, NCUXOJOIrHUECKOTO U COLMAILHOTO 3J0POBbs 00yUaromuxcs, o0ecrneyeHne ux 0e30nacHOCTH.

1. Ilmanupyemblie MpeIMeTHbIE Pe3yJbTATHI OCBOCHHSI Y4€0OHOT0 MMpeAMeTa

e Co0JIIOIaTh MpaBwIa 0€30MACHOCTH M OXPaHbI TPya MpH padoTe ¢ y4eOHBIM U JJa0OPATOPHBIM 000PYI0BAHUEM;

® JIOHUMATh CMBICII OCHOBHBIX CbI/ISI/I‘IeCKI/IX TEPMHHOB: CbPI?;I/I'—IGCKOe TEJ10, CbI/ISI/I"IeCKOG SIBJICHUC, (i)I/I3I/I'-IeCKaSI BCJIIMYMHA, CAMHUIBI U3SMCPCHUA,;

® pPacCIIO3HAaBaThb HpO6J’IeMLI, KOTOPBIE MOXXHO PpCHIUTh IIPU ITOMOIIA (1)I/ISI/ILIQCKI/IX MCTOOOB; AHAIM3UPOBATH OTACIBHBIC OJSTallbl IIPOBCACHUA
WCCTIEIOBAHUI ¥ MHTEPIIPETUPOBATH PE3yabTaThl HAOIIOICHUA U ONIBITOB;

® CTaBUTh OMBITHI MO HMCCIEAOBAaHUIO (DU3MUECKHUX SIBICHUNM WM (DU3HUECKUX CBOWCTB Tell 0€3 HCIONB30BAHHS MPSAMBIX H3MEPEHUN; MPH ITOM
dbopMynupoBaTh MpobiIeMy/3a1ady ydeOHOTO IKCIIEPUMEHTA; COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000PYAOBaHUS; MPOBOJUTH OMBIT U (HOPMYITHPOBATH
BBIBOJEI.

[Ipumeuanue. I[lpu mpoBeaeHun wuccineaoBaHUs (PUINUECKUX SIBICHUNW H3MEpPUTENbHBIE MPHOOPHI UCHONB3YIOTCS JHINb KaK JaTYMKU H3MEPEHHS
(UBUYECKUX BEIMYMH. 3aITUCH TTOKA3aHUH MPSIMBIX U3MEPEHUN B TOM ClIydae He TpeOyeTcs.



® TIOHUMATh POJIb HKCIIEPUMEHTA B MTOJyYCHHH HAy4YHON MH(pOpMaIumy;

® TPOBOJMTH NPSIMbIE M3MEpPEHHS (U3NYECKUX BEIMYUH: BpEMs, pAacCTOsSHHE, Macca Tena, 00beM, CHila, TeMIeparypa, aTMochepHoe HaBliCHHE,
BJIQKHOCTh BO3/yXa, HaNpsDKEHUE, Cujla TOKA; MPU ITOM BBIOMpPATh ONTUMAIBHBIA CHOCOO M3MEPEHHUs U HCIOJIb30BaTh MPOCTEHIINE METOIbl OLIEHKU
MOrPEIIHOCTEN U3MEPEHU.

® TPOBOJMTH HCCIEIOBAHHUE 3aBUCHUMOCTEH (PH3MUECKUX BEIWYHH C HCIOJIB30BAHUEM MPSIMBIX U3MEPEHUIl: MPHU 3TOM KOHCTPYHMPOBATh YCTAHOBKY,
(buKCUpOBaTh Pe3yIbTAThl HOTYYSHHON 3aBUCUMOCTH (PU3MUECKUX BEIWYHMH B BUE TaOIHIl U TpaUKOB, AeTaTh BEIBOJBI M0 pe3yJIbTaTaM UCCIICIOBaHMS;

® IPOBOAWTH KOCBEHHBbIE HM3MEpeHMs] (DU3MUECKUX BEJIMYHMH: IMPH BBINOJHEHUH H3MEpPEHUl coOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEAys
IIPEI0KEHHOW MHCTPYKLIMH, BBIYUCIIATH 3HAUYCHUE BEIMUMHBI M AHAJU3UPOBATH MIOJIyYEHHBIE PE3YJIBTAThl C YUETOM 33/1aHHON TOYHOCTH U3MEPEHUI;

® AHAIM3UPOBATh CUTYAlMHd NPAKTHUKO-OPUEHTUPOBAHHOTO XapaKkTepa, y3HaBaTh B HUX MPOSBICHHE HW3YYCHHBIX (UINYECKUX SBJICHUN WIH
3aKOHOMEPHOCTEH U MPUMEHATh UMEIOLIUECS 3HAHUS ISl UX OOBSCHEHHUS;

® TIOHUMATbh IPUHIHIIGI ICHCTBUS MAIlIMH, TPHOOPOB U TEXHUUECKUX YCTPOICTB, yCIOBUS MX OE30MACHOTO MCIIOJIb30BAaHHS B IOBCEAHEBHOM KHU3HH,

® JICIIOJIB30BATh IPH BBHIMOJHEHUH YYeOHBIX 3a/1a4 HAYYHO-TIOMYJISIPHYIO JIUTEPATYpPy O (PU3NUECKUX SBICHHSX, CIPAaBOYHBIC MATEPHUAIBI, PECYPCHI
HNuTtepner.

BbInyCKHUK MOJTYYHT BO3MOKHOCTh HAYYUThCSH:

® 0CO3HaBaTh IICHHOCTh HAYYHBIX HCCIIEIAOBAaHUH, poJib (GU3UKU B PACHIMPEHUH MPEACTABICHUN 00 OKPYKAIONIEM MHpE U €€ BKIAJ B YIydlICHHE
KauyecTBa JKU3HH;

® UCIOJB30BaTh MPUEMBI MOCTPOCHHS (PU3UUYECKHX MoOjeJeH, moucka u (HOPMYIHPOBKU JOKA3aTENbCTB BBIIBHUHYTBHIX THUIIOTE3 U TEOPETHUECKUX
BBIBOJIOB Ha OCHOBE SMITUPUYECKH YCTAHOBJICHHBIX (DAKTOB;

® CpaBHMBAaTh TOYHOCTb U3MEPEHUs (PU3MUECKUX BEIWYUH 110 BEIMUYMHE UX OTHOCUTEIBLHOM MOTPEIIHOCTH MPU MPOBEACHUN MPSIMBIX U3MEPEHUN;

® CaMOCTOSITEJIbHO MPOBOJUTH KOCBEHHbIE M3MEPEHHS M MCCIEIOBAHUS (DPU3MUECKUX BEUYMH C MCIOJIb30BAHUEM PA3IUYHBIX CHOCOOOB M3MEpPEHUS
(¢u3nYecKUX BENWYHMH, BBIOMPATh CpEACTBA M3MEPEHHs C Y4eTOM HEeOOXOJMMOW TOYHOCTHM H3MEpeHuH, OO0OCHOBBIBaTH BBIOOP crocoba H3MepeHwus,
a/IeKBaTHOTO MTOCTABJIEHHOM 3a/1a4e, IPOBOJUTH OLIEHKY JOCTOBEPHOCTH MOJIYUYEHHBIX PE3y/IbTaTOB;

® BOCHPHUHUMATh MH(MOPMAIMIO (U3MUECKOTO COJEp’KaHHsl B HAyYHO-TIOMYJIAPHOM JIUTEpaType M CpeJCTBaX MaccoBOW HMH(pOpMalMH, KPUTUYECKH
OLIEHUBATh MOJYYEHHYIO MH(OPMAIUIO, aHAIU3UPYS €€ CoJIepyKaHHue U TaHHbIe 00 HCTOYHHUKE HH(OPMALIUH;

e co3/laBaTb COOCTBEHHbIE INUCHMEHHBIE W YCTHBIE COOOLIEHUS O (PU3MYECKUX SIBJICHUSAX Ha OCHOBE HECKOJbKMX HCTOYHHKOB HH(pOpMaIuH,
COIPOBOXAATh BBICTYIUIEHHE MTPE3EHTAIMEH, yUUThIBAasi OCOOEHHOCTH ayJUTOPUHU CBEPCTHUKOB.

MexaHn4yeckue siBJIeHUSA

BbinyCKHUK Hay4uTCH:

® pacro3HaBaTh MEXaHWYECKHE SIBICHUS U OOBSCHATH HA OCHOBE MMEIOIIMXCSI 3HAHUI OCHOBHBIE CBOICTBA MJIM YCIIOBHSI IPOTEKAHUS ATUX SBICHUM:
pPaBHOMEpPHOE U HEPABHOMEPHOE IBM)KEHHE, PABHOMEPHOE M PABHOYCKOPEHHOE IMPSIMOJIMHENHOE ABM)KEHHE, OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHKEHMS,
cBO0O/IHOE NaJICHUE TeJ, paBHOMEPHOE JBUKEHHE 10 OKPYXHOCTHU, MHEPLIMS, B3aUMOJICHCTBUE TEJ, PEaKTUBHOE JIBM)KEHUE, Tepefada JaBiIeHHs TBEPIbIMU
TeJIaMU, )KUJIKOCTSAMHU U ra3zaMu, aTMOC(EepHOE JIaBJIE€HUE, TUIaBaHUE Tell, PABHOBECHE TBEP/bIX TEJ, UMEIOIINX 3aKPEIJICHHYIO OCh BpAIlEHUs, K0JebaTeIbHOe
JBUKEHHE, PE30HAHC, BOJTHOBOE JBUKEHHE (3BYK);

® OIMCHIBATh U3YYEHHBIE CBOMCTBA TEJl U MEXaHUUYECKHUE SIBICHUS, UCIONb3Ys (PU3MUECKUE BEIWYHMHBI: MYyTh, IIepeMelleHHe, CKOPOCTh, YCKOPEHHE,
nepuoJi obpalieHus, Macca Tella, IUIOTHOCTh BEIECTBa, cujia (Cuiaa TSDKECTH, CUila YHOPYTrOCTH, CHJIa TPEHHMS), JIaBICHUE, MMITYJIbC Tesla, KMHETHYeCKas
SHEprus, MOTEHIMalbHas SHEprus, MexaHuuyeckas paboTa, MmexaHuueckas wmourHocTh, KIIJ[ mpu coBepmieHun paOOThl € HCHOJIB30BaHUEM MPOCTOTO



MEXaHU3Ma, CHJIa TPEHUs, aMIUIUTY/a, IIEPHO U YacToTa KojJeOaHU, IJIMHA BOJIHBI U CKOPOCTh €€ PaclpOoCTpaHEHHs; IPU OMHCAHUU MIPABUIBLHO TPAKTOBAThH
(bu3nyecKruit CMBICI UCIOJB3YEMBIX BEJIMYMH, UX 0003HAUCHUS U €UHUIIBI U3MEPEHUS, HAXOAUTh (DOPMYIIbI, CBS3BIBAIOLINE JAHHYIO (DU3UYECKYIO BEJIMUUHY C
JAPYTUMH BEJTMYUHAMHU, BBIYUCIIATH 3HAYCHUE (PU3NIECKOM BETMUNHBL;

® aAHAIM3UPOBATH CBOICTBA TeN, MEXAHUYECKUE SIBIICHUS U MPOLIECCHl, HCIOJIb3Ys (PU3MUYECKHe 3aKOHBI: 3aKOH COXPAHEHUS DSHEPTUu, 3aKOH
BCEMHPHOT'O TATOTEHUS, IPUHITUI CYNEPIO3UIIMK CHII (HaXoaeHue paBHojaercTByromen cwibl), I, II u 11 3akonsl HeroTOHA, 3aKOH COXpaHEHUSI UMITYJIbCa,
3akoH ['yka, 3akoH [lackans, 3akoH ApXumesa; Ipu 3TOM Pa3indaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M €T0 MAaTeMaTHYECKOE BBIPaKEHUE,

® pa3iIMyaTh OCHOBHBIC IPU3HAKU U3YYEHHBIX (GU3NYECKUX MOJENIeii: MaTepualibHas TOUKa, MHEpLHaIbHas CUCTEMa OTCUETa;

e pelaTh 337a4u, UCIOIb3Yys PU3NYecKre 3aKOHBI (3aKOH COXPAHEHUs SHEPTHH, 3aKOH BCEMUPHOIO TATOTEHUSs, NpuHIunI cyneprnozuuuu cui, I, 1T u 111
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs UMITyJbca, 3aKoH ['yka, 3akoH I[lackains, 3akoH Apxumezna) u ¢GopMyiibl, CBSI3bIBalOIINE (HU3MUECKUE BEIUYUHBI (ITyTh,
CKOpPOCTb, YCKOPEHME, Macca Teja, INIOTHOCTh BEILECTBA, CUIIA, JIaBJICHUE, UMIIYJIbC TeJla, KUHETUYECKAasl SHEPIus, MOTCHIMAIbHAS SHEPrus, MeXaHudeckas
pabota, mexanuueckas mourHocTh, KI1JI mpocToro mexanusma, cuiia TpEHHUs CKOIBXEHUS, KO3()PUIMEHT TpeHus, aMIUIMTY/a, IIEPUOJl U YacTOTa KoJieOaHHi,
JUIMHA BOJIHBI U CKOPOCTh €€ pacIpOCTPAaHEHNs1): Ha OCHOBE aHaJIM3a yCJIOBHS 3aa4y 3allUChIBaTh KPAaTKOE YCIOBUE, BBIIEIATh GU3NUYECKUE BETUUMHbI, 3aKOHBI
1 hopMyIibl, HEOOXOIMMBIE JUIS €€ PELICHUS, POBOIUTH PACUETHI M OL[EHUBATh PEAbHOCTh MOJYYEHHOTO 3HaUYeHUs (PU3HUECKOI BEINYNHBI.

BbInyCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCH:

® UCIONB30BaTh 3HAHHUS O MEXAHMYECKUX SBIIEHUSX B TOBCETHEBHOW KHU3HU JUIsl obOecriedeHusi OEe30MacHOCTH IpHU OOpallleHuH ¢ mpudopamu U
TEXHUYECKUMU yCTPOWCTBAMH, JJISi COXPAaHEHUS 370POBbSI U COOJIOAEHHMSI HOPM 3KOJOTMYECKOIO IOBEJIEHUS B OKPYKAIOIIEH Cpeie; NMPUBOAUTH IPUMEPHI
MPAKTUYECKOTO HCIOIb30BaHMs (U3MUECKUX 3HAHUKW O MEXAaHMYECKHX SBIICHUSAX W (PU3UYECKHX 3aKOHAaX; MPUMEpPHI HCIOJIb30BAHUS BO300HOBIISEMBIX
HCTOYHUKOB YHEPIHH; SKOJIOTMUECKUX OCIEICTBUN UCCIIEJOBAHUSI KOCMUYECKOTO IPOCTPAHCTB;

® pa3nuyaTh TPAHULIBI MPUMEHUMOCTH (PU3NYECKHX 3aKOHOB, MOHMMATh BCEOOLIMil XapakTep (yHIAMEHTANbHBIX 3aKOHOB (3aKOH COXPaHEHUs
MEXaHUYECKOM PHEPruu, 3aKOH COXPaHEHMs HMITYJbCa, 3aKOH BCEMHPHOTO TATOTEHHs) U OTPaHUYEHHOCTh MCIOJIb30BAaHUS YaCTHBIX 3aKOHOB (3akoH ['yka,
Apxumena u 1ip.);

® HAaXOJUTh aJ€KBATHYIO MPEUIOKEHHON 3a1aye (PU3NYECKYI0 MOJENb, pa3peliaTs NpodiieMy Kak Ha OCHOBE MMEIOIIMXCS 3HAHUM MO MeXaHHKE C
HCII0JIb30BAHNEM MaTEMATHUYECKOTO allapaTa, Tak U IIPU MOMOLIN METOA0B OLICHKH.

TenoBble ABIeHUSA

BbinycKHUK Hay4YuTCH:

® DACMO3HABATh TEIUIOBBIE SIBIEHUSA U OOBACHATH Ha 0a3e MMEIOLIMXCS 3HAHUI OCHOBHBIE CBOMCTBA WMJIM YCJIOBMSI NMPOTEKAHUS 3TUX SIBICHUMN:
g ¢ys3us, ”3MEeHeHHe 00beMa TeJl NMPU HarpeBaHUM (OXJIaXIeHUH ), OOJIbIIAs CKUMAEMOCTh ra30B, Majlasi CXKMMAEMOCTh YKUJIKOCTEN U TBEPJIbIX TEJ; TEIJI0BOE
paBHOBeCHe, UCIAapeHHe, KOHJIEHCAlus, I[UIaBJI€HHe, KPUCTAUIM3alMs, KHUIIEHUE, BJIAKHOCTh BO3JyXa, pa3lM4YHbIE CIOCOObI  TeIulonepeaayu
(TEenIonpoBOIHOCTb, KOHBEKIIMS, M3IYY€HHE), arperatHble COCTOSIHHS BEIIECTBA, MOTJIONIEHUE SHEPTrUU NP HCIAPEHUH >KUIAKOCTU U BBIJCICHUE €€ NP
KOHJICHCAIIUU 1apa, 3aBUCUMOCTb TEMIIEPATYPhI KUIIEHUS OT AABJICHUS;

® OMNKCHIBATh M3YyUYEHHBIE CBOMCTBA TEN U TEIUIOBbIE SIBJICHHS, MCIONb3Yyd (PU3MUECKHE BEIUYHMHBI: KOJIWYECTBO TEIUIOTHI, BHYTPEHHSS IHEPrus,
TEeMIIEpaTypa, yAeabHas TEIIOEMKOCTh BEIIECTBa, yAeIbHas TEIUIOTa TUIaBlIeHus, yelbHas TEIoTa napoodpa3oBaHus, yJelbHas TEIJI0Ta CrOpaHus TOIIIUBA,
KOA(Q(QHUIMEHT TIO0JIE3HOTO JEWCTBUS TEIJIOBOTO [BUTATENs; MpPU ONHUCAHUM MPABUIBHO TPAKTOBATh (PU3UUECKUH CMBICT HCIIOJB3YEMbIX BEIMYUH, HMX
0003HaYEeHUSI M EIUHMIIBI U3MEPEHUs, HaXOIUTh (POPMYIIbI, CBA3BIBAIOIINE JTAHHYIO (DU3MUECKYIO BEJIUYUHY C APYTUMHU BEIMYMHAMH, BBIYUCISTH 3HAUCHHE
(bu3n4ecKoil BETMUUHBL;

® AHAJIM3UPOBATH CBOMCTBA TeJ, TEIJIOBBIE SBJIEHMSI M INPOILIECCHI, UCIIOJIb3YsSd OCHOBHbBIE IOJOKEHUS aTOMHO-MOJIEKYJIIPHOTO YYEHHsS] O CTPOEHUU



BEILIECTBA U 3aKOH COXPAHEHUs SHEPTUH;

® pa3nMyaTh OCHOBHBIC IPU3HAKU U3YYEHHBIX (PU3NYECKUX MOJEINEH CTPOCHUS ra30B, JKUJKOCTEH U TBEPBIX Tell;

® IPUBOJIUTH MPUMEPHI MIPAKTUYECKOTO UCIIOIb30BAHMS (PU3NUECKUX 3HAHUN O TEIUIOBBIX SBJICHUSX;

e pemaTh 3aJa4d, UCIOJIb3YS 3aKOH COXPaHEHUS! SHEPruu B TEIUIOBBIX Ipolieccax M (GOpMYIbl, CBSI3bIBAIOIINE (PU3NYECKUE BEIUYUHBI (KOJIMYECTBO
TEIUIOTHI, TEMIIEPATypa, yaelabHas TEINIOEMKOCTh BEIIECTBA, Y/elIbHas TEIJI0Ta IUIaBJIeHUs, yelbHasl TeII0Ta Napoodpa3oBaHus, yJelbHas TEIUIOTa CTOPaHuUs
TOTUIMBA, KOX(PPUIIMEHT MOJIE3HOTO JCWCTBUS TEIUIOBOTO JBUTATENs): HAa OCHOBE aHAlM3a YCIOBHS 3a/lauydl 3alHChIBaTh KPATKOE YCIOBHE, BBHIICTSATH
¢dbu3nyuecKkue BEJIMYMHBI, 3aKOHBI U (OPMYIIbI, HEOOXOAMMBIE AJIi €€ PElIeHUs, MPOBOAUTH pacueThl U OIEHHBATh PEATbHOCTh MOJYYEHHOTO 3HAYECHUS
(bu3HYECKON BETNYNHBI.

BbInycKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS:

® UCIOJB30BaTh 3HAHWS O TEIUIOBBIX SIBJICHUAX B TIOBCEJHEBHOW JXM3HH ISl OOecreueHus: OE30MaCHOCTH MPH OOpAlEHUH C MpUOOpamMu H
TEXHUYECKUMHU yCTPOWCTBAMH, JJISi COXPaHEHUsS 370POBbS U COOIIOACHHUS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKPYXKAIOIIEH cpefe; MPUBOAUTH MPUMEPHI
9KOJIOTUYECKUX TOCJIEICTBUM pabOTHI ABUTATENICH BHYTPEHHETO CrOPAHUS, TETJIOBBIX U THAPOIJICKTPOCTAHIINN;

® pa3nuyaTh TPAHULBI MPUMEHUMOCTH (DU3MYECKHX 3aKOHOB, MOHMMAaTh BCeOOLIMi XapakTep (yHIaMEHTANbHBIX (U3NYECKUX 3aKOHOB (3aKOH
COXPaHEHHUS SHEPTUU B TEIIJIOBBIX MPOIIECCAX ) U OTPAHUYEHHOCTh UCTIOIB30BAHUS YaCTHBIX 3aKOHOB;

® HAXOIWTh AJCKBATHYIO TMPEJIOKCHHON 3ajaue (PU3NYECKYI0 MOJENb, pa3peliarh mpodsieMy Kak Ha OCHOBE HMMEIOIIUXCSI 3HAHWHA O TEIIOBBIX
SIBJICHUSIX C UCIIOJIb30BAaHUEM MATEMAaTHYECKOTO amnmnapara, Tak U Ipy MOMOIIHM METOIOB OLICHKH.

DJleKTprUYecKre 1 MATHUTHbBIE SIBJICHUS

BbInyCKHUK HAY4YUTCS:

® pAcMoO3HaBaTh SJEKTPOMATHUTHBIE SBIECHUS U OOBSACHATH HAa OCHOBE HMMEIOLIUXCS 3HAHWUN OCHOBHBIE CBOMCTBA WM YCJIOBHUS HMPOTEKAHUS STUX
SIBIIGHUH: DIIEKTPU3ALIMS TEJ, B3AUMOACHCTBHE 3apsI0B, SJIEKTPUUECKUN TOK M €r0 JeHCTBHS (TEIIOBOE, XUMUYECKOe, MAarHUTHOE ), B3aUMOCHCTBHE MAarHUTOB,
AJIEKTPOMArHUTHASE MHAYKITUS, ICUCTBHE MarHUTHOTO TIOJISI HA TIPOBOJTHUK C TOKOM M Ha JIBMKYIIYIOCS 3apsDKCHHYIO YaCTHUILY, ACHCTBUE IEKTPUYECKOTO TOJIS
Ha 3apsKEHHYIO YaCTHUILY, 3JIEKTPOMarHUTHbIE BOJIHBI, IPSMOJIMHEITHOE pacCIpOCTPAHEHUE CBETA, OTPAKEHUE U MTPEIIOMIICHUE CBETA, IUCIEPCHsI CBETA.

® COCTaBJISITh CXEMBI DJIEKTPUYECKUX IIENEH C MOCIeN0BAaTEeIbHBIM U TapauIebHBIM COSIMHEHUEM JJIEMEHTOB, pa3jinyasi yYCIOBHbIE 0003HAYEHUS
AJIEMEHTOB DJIEKTPUUECKUX IIeTIel (MCTOYHUK TOKa, KITF0Y, PE3UCTOP, PEOCTaT, JIaMIIOYKa, aMIIEPMETP, BOJIBTMETD).

® UCIOJB30BaTh ONTUYECKUE CXEMBI JUISI TOCTPOCHHS N300paKEHUH B TIIOCKOM 3epKalie M cCOOHMparolieil TuH3e.

® OMKCHIBATh U3YYCHHBIE CBOWCTBA TEN WM JJIEKTPOMArHUTHBIE SIBJICHHS, MCIONB3yd (PU3MUECKHWE BEIMYMHBI: IIIEKTPUYECKHI 3apsij, CUiIa TOKa,
ANEKTPUYECKOE HAIPSKEHHE, ANEKTPUUECKOE CONIPOTUBIICHHE, YI€IbHOE COIPOTUBIICHNE BELIECTBA, pad0Ta AJIEKTPUUYECKOTO MO, MOUTHOCTh TOKa, (POKycHOE
paccTosiHue U ONTHUYECKas CHJIa JIMH3bI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETA; MPH OMUCAHUHM BEPHO TPAKTOBATh (HM3MUECKUN
CMBICJ MCTOJb3YEMbIX BEIHUYWH, UX 0003HAUEHUS W €IUHHIIBI U3MEPEHUS; HAXOIUTh (POPMYIBI, CBSI3BIBAIOIINE NAaHHYIO (DU3MUECKYIO BETHYHUHY C AP YyTUMHU
BEITMYMHAMH.

® AHAIM3UPOBATH CBOMCTBA TEJN, DJCKTPOMArHUTHBIE SIBICHUS U TPOIECCHI, UCTONB3YS (DU3MYECKHe 3aKOHBI: 3aKOH COXPAHEHHS AJIEKTPUUYECKOTO
3apsiaa, 3akoH OMma A7 ydacTka 1eny, 3akoH Jxoyins-JleHa, 3akoH npsIMOJIMHEHHOTO pacipoCTpaHEHHs! CBETa, 3aKOH OTPa)KEHHUS CBETa, 3aKOH MPEJIOMIICHHUS
CBETA; MPHU ITOM Pa3INyaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA U €T0 MATEMATHUECKOE BhIPAKEHUE.

® TIPUBOJUTH IPUMEPHI MPAKTUIECKOTO UCIIOIH30BAHUS (PHU3NUECKUX 3HAHUM O JIIEKTPOMATHUTHBIX SBICHHSIX

e pelaTh 3a/1a4M, UCIOIB3Ys (pusnueckue 3akoHbl (3akoH Oma A yyacTka Lienu, 3akoH Jxoynsa-JleHa, 3akoH NpsSMOJIMHEHHOTO pacipoCTpaHEHUS
CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH MPEIOMJICHUS CBeTa) M (POPMYIIbI, CBS3BIBAIONINE (PU3WUECKHE BETWYWHBI (CHJIa TOKA, DJIEKTPUUECKOE HamNpsHKEHHE,



ANEKTPUYECKOE CONPOTUBIICHHE, YICTHbHOE COMPOTHBICHUE BEIECTBA, padOTa AIEKTPUUYECKOTO MO, MOITHOCTh TOKa, (DOKYCHOE PACCTOSHUE M ONTHYECKAs
CHJIa JIMH3BI, CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI M 4aCTOTa CBETa, GOPMYIIBI pacdeTa dJIECKTPUUECKOTO COMPOTUBIICHUS MPUTTOCIEA0BATSIIBHOM U
napajuIeIbHOM COCIMHEHUU MPOBOHUKOB): HA OCHOBE aHANIM3a yCIOBHS 3a/1a4Ml 3aIMCHIBATh KPATKOE YCIIOBHUE, BBIACIATh (U3UUYECKUE BEIIMYUHBI, 3aKOHBI U
(hopMyJIbl, HEOOXOUMBIE JIJISl €€ PEIICHHUs, TPOBOJIUTH PACUETHI U OIICHUBATh PEATBHOCTD IMOTYYEHHOTO 3HAUCHUS (PU3NUECKON BEITUIMHBI.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS:

® HCIIOJIb30BaTh 3HAHUS 00 AJIEKTPOMATrHUTHBIX SBJICHUSIX B MTOBCEIHEBHOM >KM3HU )1 0OecTieueHHsI 0€30IMacHOCTH TP OOpallleHuH ¢ IprubopamMu u
TEXHUYECKUMH YCTPOWCTBAMH, JIJISI COXPAHEHUsS 3JI0POBbS M COOIOACHHUS HOPM DKOJOTHYECKOTO MOBEACHHUS B OKPYXKAIOIICH Cpeje; MPUBOIUTH IPUMEPHI
BIIUSTHUS DJIEKTPOMATHUTHBIX M3TYICHUN HA )KUBBIE OPTAHU3MBIL;

® pasnuyaTh TPAHUIBI MPUMEHHUMOCTH (PU3WYECKUX 3aKOHOB, MOHUMATh BCEOOMIMN XapakTep (PyHIaMEHTaJbHBIX 3aKOHOB (3aKOH COXpaHEHUS
AIIEKTPUIECKOTO 3apsi/ia) ¥ OTPAaHMYCHHOCTh UCITOJIb30BAaHUS YACTHBIX 3aKOHOB (3akoH OMa Jutsl yyacTka 1enu, 3akoH Jxoyns-Jlenna u ap.);

® HCIIOJB30BATh MPUEMBI MOCTPOCHUSI (DUMUYECKUX Mojelied, TMoucKka U (OPMYIUPOBKU JOKA3aTEIbCTB BBIJIBUHYTHIX THUIIOTE3 U TEOPETUUECKHUX
BBIBOJIOB Ha OCHOBE AMITUPUYECKH YCTAHOBJICHHBIX (DAKTOB;

® HAXOJWTh aJICKBaTHYIO TMPEIJIOKEHHON 3amade (QU3MYECKyl0 MOJeNb, paspemiarb MNpodlieMy Kak Ha OCHOBE HUMEIOUIMXCA 3HaHUM 00
AJIEKTPOMArHUTHBIX SIBJICHUSX C UCTIOJIb30BAHMEM MATEMAaTHUECKOTO afnmnapara, Tak v Mpy MOMOIIKA METOI0B OIEHKH.

KBaHTOBBIE IBJIEHHUA

BbINyCKHUK HAYYHTCS:

® pAacro3HaBaTh KBAHTOBBIC SBIICHUS U OOBSCHITH HA OCHOBE MMEIOIIMXCS 3HAHUU OCHOBHBIE CBOMCTBA WJIM YCJIOBUS MPOTEKAHUS STUX SBICHUIL:
€CTECTBEHHAs U UCKYCCTBEHHAs PaJIMOAKTUBHOCTD, O-, 3- U Y-U3Ty4eHHs, BOSHUKHOBEHHE JIMHEHUATOrO CIIEKTPa U3JIy4YeHHUs aTOMa;

® OMWCHIBATH U3YYCHHBIC KBAHTOBBIC SBJICHUS, UCTIONB3YS (PM3HUECKHAE BETUYHHBI: MACCOBOE YHUCIIO, 3apSA0BOE YHCIIO0, IEPHO]] TIOTypaciaa, YHEPrus
(OTOHOB; TIPH ONMMCAHUU MPABWIBHO TPAKTOBATH (PH3UUIECCKHI CMBICIT UCTIOIB3YEMBIX BEIMYNH, UX 0003HAYCHUS M CIMHUIIBI U3MEPECHHUS, HAXOAUTh (DOPMYITHI,
CBSI3BIBAIOIIUE TaHHYIO (U3UUYECKYIO BEIUYUHY C APYTUMHU BETMUYMHAMU, BBIYUCIATH 3HaU€HUE (PU3NYECKON BETUUHMHBI;

® AHATM3UPOBATH KBAHTOBBIC SIBJICHUS, UCIIONIB3Ys (PM3UUECKUE 3aKOHBI U TTOCTYJIAThI: 3aKOH COXPAaHEHUS DHEPTHH, 3aKOH COXPAHEHHUSI DJIEKTPUY €CKOTO
3aps/ia, 3aKOH COXPAaHEHMsI MACCOBOTO YHCIIA, 3aKOHOMEPHOCTH U3JTyUYEHUsI U TIOTJIONICHHS CBETa aTOMOM, MPU 3TOM paslinyaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA U €r0 MaTeMaTUYEeCKOE BBIPAKEHUE;

® pasnuyaTh OCHOBHBIC MIPU3HAKH TUIAHETAPHON MOJIETN aTOMa, HYKJIOHHOM MOJIEIM aTOMHOTO SI/1pa;

® TPHUBOJIUTH IPUMEPHI MPOSBICHUS B MPUPOAC W TPAKTUYECKOTO HCIOJIB30BAHUS PATUOAKTHBHOCTH, SACPHBIX H TEPMOSACPHBIX PEAKIIHM,
CHEKTPaJIBLHOTO aHAIH3a.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS:

® WCIOJB30BaTh TOJIYYCHHBIC 3HAHUS B TOBCEIHEBHOW KHU3HU TpH OOpalIeHHH C NpUOOpaMH W TEXHUYECKUMH YCTPOUCTBAMHU (CUETUHK
MOHU3HPYIONUX YaCTHUII, JOZUMETP), JUTsl COXPAHEHHS 3I0POBBSI M COOTIOJICHUS HOPM SKOJIOTHUECKOTO MOBEICHUSI B OKPYKAIOIIEH CpeJie;

® COOTHOCHUTB PHEPTHIO CBSI3M ATOMHBIX sJIep C AeEKTOM MACCHI,

® TIPHUBOJUTH MPUMEPHI BIUSHUS PAJHOAKTUBHBIX H3TYICHUN HA )KUBBIC OPTaHU3MBI; IIOHUMATh TTPHHIIMIT JICUCTBUS JIO3UMETPA U Pa3IndaTh YCIOBUS
€ro MCIOJIb30BaHMS;

® TOHMMATh SKOJOTHYECKHE MPOOJIEeMbl, BO3HUKAIOIIUE TPU HCIOJIb30BAHUM ATOMHBIX DJJIEKTPOCTAHIMM, W MYTH PEIICHUS OSTUX Mpoliem,
MEPCTIEKTUBBI UCTIONB30BAHUS YIIPABIISIEMOTO TEPMOSICPHOTO CUHTE3A.

DJieMeHThI ACTPOHOMMH



BbINnyCKHUK HAYYMTCS:

e yKa3plBaTh Ha3BaHHs IaHeT COJHEYHOM CUCTEMbl; pa3indyaTh OCHOBHBIE NMPHU3HAKW CYTOYHOTO BpallleHUs 3Be3AHOro Heba, nBrkeHUs JIyHBI,
CosnHIIa U TUIaHEeT OTHOCUTEILHO 3BE3];

® [IOHMMATb Pa3IMuus MEX]Y FEIMOLEHTPUUECKON U T€OLEHTPUUYECKON cUCTEMaMU MUPa;

BhinyCKHUK MOJYYHT BO3MOKHOCTh HAYYNTHCH:

e yKa3plBaTh OOIIME CBOICTBA M OTJIMYHMS IUIAHET 3€MHOW TIPYMNMbl U IUIAHET-TMTaHTOB; MaibiX Tesl CONHEYHOM cHUCTEeMbl W OOJBIIMX IJIAHET;
M0JIb30BAThCS KAPTOU 3BE3HOr0 Heba MpU HAOIIOACHUSX 3BE3IHOTO Heba;

® Da3IMyaThb OCHOBHBIE XapaKTEPUCTUKH 3Be3] (pa3Mep, LIBET, TEMIIEpATypa) COOTHOCUTH LIBET 3BE3/Ibl C €€ TEMIIEPaTypOi;

® pa3NIMyaTh TUIOTE3BI O MPOUCXOKACHUH COTHEUHOM CUCTEMBI.

2.CoaeprkaHue yuebHOro npegmerta

dusnueckoe 00pa3oBaHHE B OCHOBHOHM MIKOJIE JOJDKHO oOecnednTh (HOpMUpOBaHHME Yy OOYUYAIOUIMXCS MPEJCTABICHUH O HAyYHOH KapTHHE MHUPA,
O3HAKOMJICHHE OOydYaronmxcs ¢ (PU3MYECKUMH M aCTPOHOMHYECKUMH SIBJICHUSMHU, OCHOBHBIMHU MPHUHIUIIAMUA PAO0OThl MEXaHM3MOB, BBICOKOTEXHOJIOTHYHBIX
YCTPOMCTB U MPUOOPOB, pa3BUTHE KOMIIETEHIUI B PEIIEHUN HHKEHEPHO-TEXHUUECKUX U HAYYHO-HCCIIEA0BATEIbCKUX 3a/1a4.

OcBoeHne y4eOHOro MpeAMeTa HAIMpaBICHO HAa Pa3BUTHE y OOYYArOIIMXCS MPEICTaBICHUNM O CTPOCHUHU, CBOMCTBAX, 3aKOHAX CYIIECTBOBAHUS M
JBUKEHHSI MaTe€pHM, HAa OCBOCHHE OOYyYaloIIMMHUCA OOLIMX 3aKOHOB M 3aKOHOMEPHOCTEH NPUPOAHBIX SIBICHUM, CO3/IaHUE YCJIOBUN A1 (HOpPMUPOBAHUS
WHTEJJIEKTYalTbHBIX, TBOPUYECKUX, TPAXKIAHCKUX, KOMMYHUKAIIMOHHBIX, HHGOPMAIIMOHHBIX KOMIeTeHInH. OOyJaromuecs OBIAACIOT HAyYHBIMH METOAAMHU
pEeIICHUA PAa3JIMYHBIX TCOPETUYCCKUX U MMPAKTHYCCKUX 3aaa4, YMCHUAMHA q)OpMYJ'II/IpOBaTI) THUIIOTE3bl, KOHCTPYUPOBATH, ITPOBOANTE SKCIICPUMCHTBI, OLICHUBATH
Y aHAIIM3UPOBATh MOJTYYECHHBIE PE3YNIbTAThI, COTIOCTABIATH UX C OOBEKTHBHBIMU PEATHSIMU JKU3HH.

YueOHbI TpeaMeT CcrocoOCTBYEeT (POPMUPOBAHUIO Yy OOYy4YaIOIMUXCA YMEHUN O€30MacHO HCIONIb30BaTh JabopaTopHOE O0OpYAOBaHHUE, MPOBOIUTH
€CTECTBEHHOHAYYHbIE UCCIIEJIOBAHUSI U HKCIEPUMEHTHI, aHATM3UPOBATh MONyUYEHHBIC PE3yIbTaThl, MPEJACTABIATh U HAYYHO apryMEHTHUPOBATH IMOTyUYEHHBIE
BBIBOJBI.

W3ydenue mpeamMera B 4acTu GOPMUPOBAHUS Y 00YHAIOIIUXCS HAYYHOTO MUPOBO33PEHHUSI, OCBOCHHUS OOIIIEHAYYHBIX METO0B (HAOII0IcHIE, U3MEPEHHE,
OKCIICPUMCHT, MO)ICJ'II/IpOBaHI/Ie), OCBOCHHA MPAKTUYCCKOr0 IMPUMCHCHUA HAYYHBIX 3HAHUHI (i)I/ISI/IKI/I B JXM3HM OCHOBAHO Ha MCKIPCIMCTHBIX CBA3AX C
mpeIMeTaMu: MaTeMaTuka, HH(QOpMaTHKa, XUMHUSI, OMOJIOTHS, reorpadusi, SKOJIOTHs, OCHOBBI O€30MaCHOCTH KU3HEACITEILHOCTH.

Pu3uka ¥ pU3HYECKHEe METOAbI U3yYeHHUs NPHPOABI
®dusnka — Hayka o mnpuponae. Puszmueckwe Tena W sBieHWs. HaOmioneHne u ommcanue Quanueckux sBIeHUA. DU3NUECKHH HSKCIIEPUMEHT.
MonenupoBaHue sBJI€HUN U 00BEKTOB MPUPOAbl. PU3NYECKUE BETUYMHBI U UX U3MepeHHue. TOUHOCTh U MOrPEUIHOCTh U3MepeHnil. MexayHapoaHasi cuctemMa
enuHull. du3nyeckue 3aKoHbl U 3aKkOHOMepHocTH. Pusuka u TexHuka. Hayunelii Meton mosHanus. Ponb ¢usuku B GOpMHpPOBAaHMHM €CTECTBEHHOHAYYHOMH
IPAMOTHOCTH.
MexaHn4yeckue siBJI1eHUSA



Mexanuueckoe ABIKEHHE. MarepuanbHas TOYKa Kak MoOJeNlb (Gu3nueckoro Tena. OTHOCUTENBbHOCTh MEXaHMYECKOro JBWXeHHs. CHucTeMa OoTcyera.
dusnueckue BeIUYHUHbI, HEOOXOIUMBIE JJIs1 ONMCAHUS JBM)KEHUS M B3aMMOCBSI3b MEXy HUMH (IIyTh, IEpEMELLICHUE, CKOPOCTh, YCKOPEHHE, BPEMS ABHIKEHHUS).
PaBHOMEpHOE M PaBHOYCKOPEHHOE IIPSMOJIMHEWHOE IBHKEeHHE. PaBHOMEpHOE ABMKEeHUE 110 OKpYyKHOCTHU. IlepBeiii 3akoH HeroroHa u unepuus.Macca tena.
[TnotHOCTh BemecTBa. Cuna. Equauner cuitbl. Bropoii 3akon Herotona. Tpetuit 3akon Hetotona. CBo6oHOE nagenue Tein. Cua TsHKeCTH. 3aKOH BCEMHPHOTO
taroreHus. Cuna ynpyroctu. 3akoH I'yka. Bec tena. HeBecomocTs. CBsI3b MEXIy CUIION TsSKeCTH W Maccod Tena. lunamometp. PaBHozelcTByromas cuia.
Cuna tpenus. Tpenue ckoybxeHus. Tpenne nokosi. TpeHue B NpUpoJIie U TEXHUKE.

Nmnynse. 3akoH coxpaHeHUs UMITylbca. PeaktuBHOe nBmxeHue. Mexanuueckass pabora. MomHocTs. DHeprus. [loTeHnuanbHas U KHMHETHYECKas
sHeprus. [Ipespaienne oqHOro BU1a MEXaHUYECKOM SHEPTUU B IPYTrOW. 3aKOH COXPaHEHMSI IIOJTHOM MEXaHUYECKOW SHEPIHUH.

[IpocThie MexaHU3MBl. Y CIIOBUSI paBHOBECUS TBEPJOrO TE€a, UMEIOLIETO 3aKPEIUIEHHYIO OCh JIBUKEHUSA. MoMeHT cuibl. LleHTp Tspkectu Tena. Ppruar.
PaBHOBecue cuin Ha pelyare. Peluarm B TexHuke, ObITy M npupoje. IloaBukHble U HENOJABMXKHbIE OJ0KHU. PaBeHCTBO paboT MpH HMCHOIB30BAHUU MPOCTHIX
MeXaHU3MOB («30JI0TO€ MPABUIIO MEXaHUKN»). KoapuimeHT moie3Horo qeiicTBrsi MeXaHU3Ma.

Jasnenue TBepabix Ted. Exununsl namepenus nasneHus. CriocoObl U3MeHeHUs naBieHus. JlaBnenue xuakocreil u ra3oB 3akoH Ilackans. [laBnenue
KHUJIKOCTH Ha JTHO W CcTeHKH cocyaa. CooOmiaromecs cocyasl. Bec Boszmyxa. Atmochepnoe masnenue. M3mepenune armochepHoro masieHus. OmbIT
Toppuuennu. bapomerp-anepous. ATMochepHoe 1aBiIeHNE Ha pa3IMYHbIX BICOTaX. [ uapaBinyeckre MexaHu3Msl (Ipecc, Hacoc). [laBiieHue *UAKOCTH U ra3a
Ha IIOTPY’KEHHOE B HUX Teso. Apxumenosa cuia. [naBanue ten u cynos Bo3gyxoruiaBanue.

Mexanunueckue konebanus. Ilepuon, yacrora, ammuutyaa konebanuil. Pesonanc. MexaHudeckue BOJHBI B OJIHOPOJHBIX cpenax. JiarHa BOJHBI. 3BYK
KaK MeXaHudeckas BojHa. [ poMKOCTb U BbICOTa TOHA 3BYKA.

TemuioBble sABJICHUSA

Crpoenne BemecTBa. ATOMBI B MOJIEKYJIbl. TeIuIoBOe IBMKEHHE aTOMOB M MoJieky. Auddy3us B razax, »KUAKOCTIX M TBEPIBIX Telax. bpoyHoBcKoe
IBIKeHUe. B3aumoneiicTBue (MpUTsSKEHNE U OTTAJIKUBAHUE) MOJIEKYN. ArperaTHble COCTOSHUS BellecTBa. Paznuune B CTPOGHUU TBEPJBIX Tel, KHUJIKOCTEH U
ra3os.

TennoBoe paBHoBecue. Temmeparypa. CBs3b TeMmmepaTypbl CO CKOPOCTBbIO XAaOTHUECKOrO MABMKEHMs dvacTull. BHyTpenHsas sHeprus. Paborta u
Terionepeaya Kak crnocoObl U3MEHEHHUs] BHyTpeHHel sHepruu tena. TemnonpoBogHocts. KonBekuus. M3nyuenue. [Ipumeps! Temsonepenayn B Ipupose u
TexHuke. KoanuecTBO TEIUIOTHI. YIeNnbHas TEIUIOEMKOCTb. YJIeNbHas TEIUIOTa CrOpPaHMsl TOIIMBA. 3aKOH COXPAHEHHsS M IPEBpAIIECHUsS DHEPIUM B
MEXaHMYECKUX M TEIUIOBBIX mponeccax. [lnaBneHne m oTBepieBaHHe KPUCTAUIMYECKUX Tell. YIelbHas TeIloTa IJaBieHus. VcrmapeHue U KOHJEeHcalus.
[lornomenue >HEPruu NMpu UCHAPEHHUH >KUIKOCTH M BBIJCICHUE €€ NPU KOHAEHcauuu napa. Kunenue. 3aBUCMMOCTb TEMIIEPATYpbl KUIIEHHs OT AABIICHUS.
VY aenpHas TemiaoTa mapoodpa3oBaHUs U KOHJEHcauu. BnaxkHocTh Bo3ayxa. Pabora raza npu pacmupenun. [IpeodbpazoBanus 3Heprur B TEIUIOBBIX MalIMHAaX
(mapoBasi TypOuHa, ABUraTeIb BHYTPEHHETO CrOpaHusi, peakTUBHbIN qBuratens). KI1/] TernnoBoii MalimHeI.

DJIeKTPOMarHUTHbIE SIBJICHUS

Onextpuzaius (uznueckux Tten. BiaumoneiicTBue 3apsukKeHHBIX Tell. JlBa poaa AIIEKTPUUYECKUX 3apsaaoB. JeMMMOCTb 3JIEKTPUYECKOTrO 3apsna.
DneMeHTapHBIA AIeKTPUYECKUN 3apsi. 3aKOH COXPAaHEHHUs »JJIEKTpUYecKoro 3apsiaa. [IpoBOJHMKHM, NOTYNPOBOJHUKUA M H30JATOPHI SJIEKTPUUECTBA.
DNEeKTPOCKON. DIEKTPUYECKOE TMoJie Kak 0coObIi BUI MaTtepuu. HanpspkeHHOCTh 3JEKTPUYECKOro moiis. J{efcTBHe AIIeKTpUYECcKOro MOl Ha 3JIEeKTPUUECKUe
3apsabl. KonpeHncaTop. DHeprus 3JeKTpUUecKOro mojisi KOHAeHcaTopa.

OnexkTpuueckuil ToK. ICTOUHMKHN 2JEKTPUUYECKOT0 TOKa. DJIEKTpUYecKas LIENb U €€ COCTaBHble yacTu. HanpasineHnue u AelcTBUS 2JIEKTPUYECKOTO TOKa.
Hocurenu snexTtpuueckux 3apsaoB B Meramiax. Cuia Toka. DJIEKTpHUUECKOE HampshKeHUE. DJIEKTPUUYECKOE COMPOTHUBIEHUE MPOBOJHUKOB. EnuHUIIBI
COIIPOTHBIICHUS.



3aBUCHUMOCTb CWJIBI TOKa OT HampspkeHMs. 3akoH OMa i ydacTka Lenu. YJienbHoe comnpoTuBiieHue. Peocratel. [locnenoBaTenbHOE COeqMHEHHE
poBOAHUKOB. [lapannenbHoe coeaHEHNE TPOBOJHUKOB.

Pabora »nekTpUYEeCKOro MO MO MNEPEeMEIICHUIO DIEKTPUYECKHX 3apsaoB. MOIIHOCTh DJIEKTPUYECKOro Toka. HarpeBaHwe NpOBOJHUKOB
ANEKTPUYECKUM TOKOM. 3akoH J[>koyss - JIeHna. DnekTpruueckue HarpeBaTeIbHbIe U OCBETUTENbHbIE TPUOOpHL. KopoTkoe 3aMbikaHue.

MaruutHoe nosie. MHaykiuss MarHuTHoOro nosid. MaruutHoe nosie Toka. OneIT Opcereaa. MarHUTHOE 10JI€ NMOCTOSIHHBIX MAarHUTOB. MarHuTHoeE mose
3emun. DJIEKTPOMAarHuT. MarHuTHOE 1oJie KaTylmKW ¢ TOKOM. IIpuMeHeHue »1eKTpOMarHuToB. J[elCTBME MAarHUTHOIO IOJISI Ha IMPOBOJHHUK C TOKOM H
JBUKYIIYIOCS 3apskeHHYro yacTuly. Cuna Amnepa u cuia Jlopenna. DnekrpoaBuraTeiib. SIBIeHUe 37eKTpoMarHuTHON uaaAykuusa. Oneitel @apanes.

DnekTpoMarHuTHeie Konebanus. KonebarenbHblil KOHTYp. DnekTporeHeparop. [lepemennsiit Tok. Tpanchopmarop. [lepenada snexkTpuyeckoi sHepruu
Ha pacCTOsHHUE. DJIEKTPOMArHUTHbBIE BOJHBI M UX CBOWCTBA. [IpMHIMIBI pasinoCBsA3U U TeNeBUICHUS. BiusHUE 37€KTPOMAarHUTHBIX M3IYYEHMH Ha >KHUBbIE
OpraHU3MBl.

Cget — anekTpoMarnuTHas BosiHa. CkopocTh cBeTa. McTouHuku cBeta. 3aKOH MPSMOJIMHEMHOTO PacHpoCTpaHEHUE CBETA. 3aKOH OTPaKEHUS CBETA.
[Tnockoe 3epkano. 3akoH mpenomieHUs cBeTa. JIH3bl. DOKYCHOE pAcCTOSHME M ONTHYECKas cuia JWH3bL. M300pakeHue mpeamera B 3epKajie U JIMH3E.
Onrtuyeckue npubopsl. ['1a3 kak ontudeckas cucrema. Jucnepeus ceera. MaTepdepennns u nudpakuus cBeTa.

KBanToBbI€ IBIICHUS

Crpoenue atoMoB. Ilnanerapnas mozenb aroma. KBaHTOBBIN XapakTep MOTJIOLEHUS U UCITYyCKAaHUS CBETa aToMaMu. JInHelvaTble ClieKTphl.

OmnbiThl Pesepdopra.

CocraB aromHoro siapa. [IpoToH, HEHTPOH U 37EKTPOH. 3aKOH DUHINTEIHA 0 IPONOPLUUOHAIBHOCTH Macchl U 3Hepruu. Jledekr macc u 3Heprus cBsizu
aToMHbIX snep. PannoaktuBHocts. [lepuon nonypacnana. Anbda-uznydenue. bera-uznyuenue. 'amma-uznydenue. Snepusie peakiuu. VCTOYHUKN SHEPTUH
Connua u 3Be31. SaepHas sHepreTuka. IKOJOTHYECKUE MPOOIeMbl pabOThl aTOMHBIX dJIEKTpOCcTaHIui. JlosumeTpus. BiusHue pagnoakTUBHBIX W3Ty4YE€HUN HA
KUBBIE OPraHU3MBI.

Crpoenne u 3BoJonus Beesrennoi

['eoneHTpHUyeckast U reJMoOLEHTpUYecKas cucTeMbl Mupa. Pusndeckas npupoga HebecHbIx Ten ConHeuHoM cuctemsl. [Ipoucxoxaenue ConHeUHOH

cucrembl. dusnueckas npupoaa Connua u 3se3a. Ctpoenue Beenennoit. OBomonus Beenennoii. ['unoresa bosnbioro B3pbiBa.



KanennapHo-temaTnyeckoe IJiaHHPOBaHNe

10 kaacc
Bgenenne (1 yac)

Ne | Jlara Tema ypoka Jomammnee | Kox | Ilo IIo
pa3jaen 3a/laHie |4acoB| IUIaHY | (aKTy
a/ypok

a
1/1 Uro u3yvaer GpusukKa. Baenenme
duznyecKue SIBICHHUS.
HabmroneHust v ObITHI.
Pazes 1. Mexanuka (26 yacoB)
Kunemaruka (9 yacoB)
1/2 Mexanndeckoe aBmkeHuu. | §1, 3,
Cucrema oTcyera. 3a/1aHne
ctp.14, 19
1/3 PaBHOMepHOe aBuxkeHue | §4, 3amanue
Ten. CKopoCTb. Crp.23
YpaBHEHHE PaBHOMEPHOTO
IBWKeHU. Pemnenue
3a/1a4.
1/4 I'pacdukn Ctp.24-26
MIPSAMOJIMHEMHOTO
PaBHOMEPHOTO JIBUKEHHUSI.
Pemenue 3agau.
1/5 CKOpOCTH MpH §6, cTp.28
HEPaBHOMEPHOM
JBUKCHUH. MTHOBEHHAs
ckopocTb. ClioxeHue
CKOpPOCTEH.
1/6 [TpstmonuHetHO §9, 10,
PaBHOYCKOPEHHOE cTp.41.
JBUKCHHE. OIHCaHue
a/p 1




/7 PaBHOoMepHOe nBrxkeHue | §15,
TOYKH 110 OKPY>KHOCTH.
JlaGopaTtopHnast pabora
Nel “Uzyuenue
JIBUKCHHSI TEJIa 110
OKPYXHOCTH
1/8 Kunemaruka abcomorno | §16, ctp.61
TBEPJOTrO Tena.
1/9 Pemenue 3amay o reme | 3amayu 1o
«KrHEMaTHKa. TETPAH.
1/10 KonTponbnas padorta Nel | IToBropenu
«Kunemarukay. € TEOpHH
Hunamuxa (8 uacos)
1/11 OcHoBHoe yTBepxkaeHue | §18,19
Mexanuku. Cuna. Macca.
Enuuunia maccel.
1/12 ITepserii 3akon Herotona. | §20, cTp.73
1/13 Bropoii 3akon Herotona. | §21,22,23
Tperuii 3akoH HeroToHa.
1/14 [TpuHuMn oTHOCUTENBHOCTH| §26,
["asmnes. OnMcaHue
1/p Ne4
1/15 Cunia TSDKeCTH M CHia §28, cTp.95.
BCEMUPHOT'O TATOTEHHUS.
JlaGopaTtopHnast pabota
Ne4 “Uzyuenne
JIBHKCHHUS TeJIa,
OpOIIIEHHOTO
TOPHU30HTAIBHO™
1/16 Bec. HeBecomocTsb. §33, ctp.
106,
OIHCaHue
1/p No 2
1/17 Jedopmarun u cuitel §34,




ynpyroctu. 3akoH ['yka. | ctp.109
JlaGopaTopnas pabora Ne2
“H3mepeHne )KeCTKOCTH
NPY>KUHBI

1/18 CuJibl TpeHHUS. §36,
JlaGopaTopHnas pabota ctp.117.

Ne3 «M3mepenue
kod(urmenTa TpeHus
CKOJIBKCHUS

3axonwvl coxpanenus é mexanuke (8 uacos)

1/19 WNmmnynbe. 3akoH §38
COXpPaHEHMsI UMITYJIbCA.

1/20 Pemenue 3amay Ha 3akoH  §39, ctp.129-
coxpaHenus ummynsca. (140

1/21 Mexannueckas pabota 540, cTp.134
UMOUIIHOCTb CHJIBI.

1/22 Ouneprus. Kunernueckas [§41, crp.139
SHEprusl

1/23 PaGora cunbl TsokecTH U (§43
YIPYTOCTH.
KoHcepBaTHBHBIE CHJIBI.

1/24 [TorennmanesHast sHeprus. § 44, 45,
3aKOH COXpaHEHHUS cTp.145, 148
DHEPTUU B MEXaHHKE.

1/25 JlaGopatopHas pabota Ne5.[[loBTopenue
«3y4yeHue 3akoHa TEOPUH
COXpaHEeHMS
MEXaHUYECKON SHEPTUN.

1/26 Konrtponbnas padora Ne2. [loBropenue
«/InHamuka. 3aKOHBI TEOPHUH

COXPAaHCHUA B MCXAHUKCY




cmamuxa(l uac)

1/27

PaBHOBecue Ten.
JlaGopaTtopHnas pabota
Ne6 “Nzyuenue
paBHOBecCHUs TeJa Moj
JIECTBUEM HECKOJIBKUX

2

CHIJI.

§ 51

Paspnen 2. OcHOBBI MOJIeKYJIAPHO-KHHeTHYecKoi Teopuu (10 yacoB)

OcHogbl MONEKYNAPHO-KUHEmUYecKoll meopuu (8 uacog)

2/28 OCHOBHBIE TIOJIOKEHUS §53, cTp.179
MKT.
2129 BpoyHoBckoe aBmxkenue. [§55, 56
Cunbl B3aUMOJEUCTBUSA
MOJICKYL.
2/30 OcnoBHoe ypaBHeHne MKT §57, cTp.192
2/31 TemnepaTtypa. DHeprus §59,60,
TETJIOBOTO JIBMYKCHUS ctp.203
MOJICKYJI.
2/32 YpaBHEHHUE COCTOSIHHS §63, ctp.211,
UJeaNbHOTO raza 213




2/33 ["a30BbIC 3aKOHBI § 65, cTp.
220,223
2/34 JlaboparopHas pabota [ToBTOpCHME
No7 TEOpUHU
«OQKcnepuMeHTaIbHast
npoBepka 3akoHa I'eii-
JIroccaka»
2/35 Kontposbnas padora Ne3 [[loBropenue
«OcHoBbl MKT» TEOPUH

B3aummnwie npespawenun sncuokocmeii u 2azoe (2 uaca)

Pazoen 3. Ocnoevl mepmoounamuxu (8 uacos)

2/36 Hacepimennsrii map. §68, 69
JlaBieHHe HACBIIIEHHOTO Crp.227
napa.

2/37 BrnaxuocTs Bo3ayxa §70, ctp.

234.

3/38 BHyTpeHHSIsS SHEPI U §73, ctp.245

3/39 Pabora B TepmomHamuke. [§74, crp.248.

3/40 KonuuecTBo TEMIOTHI. §76
YpaBHEHHE TEIOBOTO
OayraHca.

3/41 Pemrenue 3amay Ha §77,
YpaBHEHUE TEIIOBOIO cTp.256
Oaanca

3/42 [1epBhiii 3ak0H §78, 81,
tepmoauHamMuku. Bropoit | cTp.259.
3aKOH TePMOJMHAMHUKHU

3/43 [MpuHTIMT NeiicTBUS U §82, cTp.
KII/I TeroBbIx 273
JIBUTATEJIEH.

3/44 Pemrenue 3amau 1o teme 3anaun B
«OCHOBBI TeTpau
TEPMOIMHAMHKIY

3/45 KonTposnbHast padora Ne 4 | IloBropeHu




Pa3zgen 4. OcHOBBI dJIeKTpOAUHAMUKH (24 yaca)

1o TeMe «OCHOBBI € Teopuu
TEPMOTMHAMHKI
Inexmpocmamuxa (10 uacos)
4/46 Bapsia. 3akoH coxpanenus  [§84, ctp.281
Bapsia.
4/47 3axon Kynona. §85, cTp.285
4/48 DIIEKTPUUYECKOE TTOJIE. $88-89,
HanpspokeHHOCTD cTp.294, 297
4/49 [Tome Toueunoro 3apsna,  [§90, ctp. 302
cthepsl. [Ipunnun
CYTIEPITO3UIIHH.
4/50 [TorenmmanpHas sHeprus  §93, crp. 310
3apspKeHHOro Tena B D11
4/51 [Torenmuan. Paznocts §94, ctp.313
MOTCHIINAJIOB.
4/21 CBs13b MEXTY 595, c1p.320
HANPSDKEHHOCTHIO U
Pa3HOCTHIO TIOTESHITUAJIOB.
DOKBUMIOTEHIIUATbHbBIE
MTOBEPXHOCTH
4/53 Pemenue 3amau nmo teme §96, 3a1auu B
«[ToTeHIMaIbHAS YHEPTHUS. [TeTPAIH
Pa3HOCTh MOTEHITMATOBY
4/54 DJIEKTPOEMKOCTb. §97, ctp.329
Konnencarop.
4/55 OHeprus 3apsyKEHHOTO §98, ctp.330
KOHJICHCATOPA

3aKOHblL NOCMOAHHO20 MOKaA (8 uacoes)

4/56 Onexrpuueckuid Tok. Cuna | §100,
TOKa ctp.334
4/57 3akoH OMa aJig yyacTka §101, cTp.
nieni. CoNpoTHBIICHUE 337




4/58 DIEKTPUUCCKHUE TICTIH. §102, ctp.

[MocnenoBarenpHOE U 340
MapajuieIbHOEe COCTNHEHUE
ITPOBOJHHKOB.
4/59 Ulaboparophas padora Ne 8 | §103,
“IlocimemoBaTeLHOE U ctp.342
MapajuieIbHOEe COCTNHEHUE
IMPOBOJHUKOB”
4/60 Paborta 1 MOIIHOCTH §104,
MOCTOSIHHOTO TOKA. ctp.345

4/61 S1C. §105, 106,
3axon Oma 11 MOTHOM ctp.350
HEenu.

4/62 UlaboparopHast pabota Ne9. | ymp.19
«3mepenne DJIC u (5,9,10).
BHYTPEHHETO
COMPOTUBIICHUSI UCTOYHHKA
TOKA.

4/63 KoHnTtpoisbHas padora Ne 5.

«3aKOHBI TOCTOSTHHOTO
TOKa.

Anekmpuueckuii Mok 6 paziuunvix cpedax (6 uacoe)

4/64 DIeKTpUYeCcKast §108
MMPOBOIUMOCTD Pa3IUYHBIX
BemecTB. [IpoBoauMOCTh
METaJUIOB.

4/65 3aBHCHMOCTH §109,
COIIPOTHBIIEHUS IPOBOIHUKA| CTp.361
0T TEMIEPATYPHI.

4/66 [TOK B MOJTyITPOBOTHUKAX. §110,

4/67 DNEKTPUUECKUN TOK B §112
BAKyyMe. DIIEKTPOHHO-
iTydeBasi TpyOKa.

4/68 IICKTPHUSCKUAN TOK B §113, cTp. 379

PKUOKOCTAX. 3akoH




PJICKTPOJIN3A.

4/69 DNIEeKTPUYECKHUI TOK B razax.| §114
HecamocTosiTenbHbIN U
CaMOCTOSITEITbHBIN pa3psiibl.

Peseps 1 uac
HUTOTI'O 70 yacos










